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FREE SWELLING INDEXES OF CERTAIN ALABAMA COALS AND THE 
RELATION OF FREE SWELLING TO SOME OTHER PROPERTIES* 

By Reynold Q. Si-totts 

School of Mines, College of Engineering, University of Alabama, University 

In 1944 the State Mine Experiment Station 
of the School of Mines of the University of 
Alabama equipped a combustion laboratory 
and began a program of full-scale performance 
tests of selected Alabama coals. The immediate 
object sought was the determination of the 
characteristics of the coals when used as do¬ 
mestic stoker fuel. Full-scale performance 
tests of the type used have proved quite use¬ 
ful for the evaluation of coals for domestic 
purposes but they are expensive and time- 
consuming. A small-scale test which could 
indicate conclusions similar to those shown by 
the performance tests, would greatlv simplify 
the task of the evaluation of coals for fuel 
purposes. One such test which has proved to 
be useful for the prediction of certain com¬ 
bustion characteristics, is the test for the free 
swelling index. This test, first devised by the 
Research Section of the Woodall-Duckham 
companies in Great Britain about 1925, consists 
briefly of heating one gram of pulverized coal 
(passing a 250 micron sieve) in a silica cruci¬ 
ble over a gas flame under prescribed condi¬ 
tions to form a coke button. The button is 
compared in size and shape with a series of 
standard profiles numbered 1 to 9 in half-unit 
intervals. The number of the standard profile 
with which the maximum cross-sectional area 
of the button most nearly corresponds is re¬ 
corded as the free swelling index. The Ameri¬ 
can Society for Testing Materials has accepted 
the British Swelling Index as a standard 
method, A.S.T.M. Designation: D-720-46. 

Ostborg, Limbacher and Sherman and Mc¬ 
Cabe. Konzo and Rees have shown that the 
free swelling index is a good indication of the 
tendency of coals to form objectionable coke 
masses in stoker-fired domestic installations 
(1, 2). A report soon to be released by the 
Alabama State Mine Experiment Station con¬ 
firms this conclusion for Alabama coals. Ost¬ 
borg and co-workers also presented data indi¬ 
cating that the test is useful in the selection of 

coals for industrial furnaces, and recently it 
has been used advantageously in the selection 
of locomotive fuels (3). 

Shortly after the State Mine Experiment 
Station began stoker coal testing work, the 
necessary equipment was secured and free 
swelling indexes of all coals tested were de¬ 
termined. This paper discusses the free swell¬ 
ing indexes and investigates the relation be¬ 
tween them and certain chemical and physical 
characteristics of the coals. 

Table I gives the results obtained for 17 

TABLE I 

Free Swelling Indexes of Seventeen Slack 

Coals from the Warrior and Cahaba 

Coal Fields of Alabama 

Coal 

No. Bed Size 

Swelling 

Index 

Cahaba Field: 

1 Clark & Gholson —i y2 "4-0 8 
2 Woodstock —i y2" + o 6 

3 Woodstock —iy2" + o 6 

4 Woodstock —iy2" + o 8 

5 Clark —1 A " + 0 7% 
Warrior Field: 

6 Black Creek —1 54 " + 0 6 A 
7 Black Creek (1) •—114 " -f 28 mesh 3 A 

8 Black Creek -l'U + 0 5 yb 
9 Black Creek —U4" + y2 mm 4 A 

10 Corona —i y2" + o 4 

11 Black Creek (1) —i !4" + y2 mm 3 A 

12 Milldale —i y2" + o 7 A 
13 Clements Mine run 9 

14 Carter (?) Mine run 4 A 
15 Black Creek Nut S A 

16 Pratt (2) —1" + 0 r 

17 American (2) —1" -f 0 r 

(D In many recent U. S. Bure au of Mines 

publications the bed being wi rked is idea- 

tified as the Jef ferson. rather than as the 

(2) 

Black Creek. 

West of Warrio v River. 

* Tile 1 •ouiulers* lVi/c Paper i 04 r. 
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coals and Fig. 1 shows the coke buttons for 
five of the coals. The first eleven coals, except 
for Coal 4, were fresh washed slack. The free 
swelling index of Coal 17 was obtained from 
the fraction floating on a solution of 1.61 spe¬ 
cific gravity. The sample from the Clements 
bed was not fresh coal and Coal 15 from the 

13 

FIG I- FREE SWELLING TEST BUTTONS, FRESH, 

WASHED SLACK, COALS I,3,6,7. COAL 13, RAW, 

MINE RUN, NOT FRESH 

Black Creek bed was fresh washed nut. All 
the other coals were raw slack. The coal from 
the Clements bed proved to be medium-volatile 
bituminous in rank, while all the other coals 
were of high volatile bituminous A rank. Ash 
content varied from 2.5 r/c to 20% but ap- 
perently had little if any influence on the free 
swelling index. 

Several distinctive characteristics of the coke 
buttons are noticeable. Actually, only a few 
buttons conformed exactly to any of the stand¬ 
ard profiles. Variation in shape often was 
marked for the individual buttons in the same 
series of four buttons. In cases where the 
shape was such as to make it difficult to select 

the proper profile, an attempt was made to 
judge which profile would have fitted, given 
a properly shaped button with the same cross- 
sectional area. Certain shape characteristics 
were found to be peculiar to certain coals. 
Among these were: ( 1) Buttons from Coals 
1, 4 and 5 were very much alike in shape. 
They all showed a tendency to be somewhat 
unsymmetrical and to lean to one side. The top 
side of the button which pressed against the 
crucible cover varied in broadness but in most 
cases was nearly as wide as the base. (2) The 
buttons from Coals 2 and 3 resembled each 
ether closely and were quite different from 
those of the other Cahaba field mines. The 
differences in swelling indexes may be due to 
the proximity of Mines 1. 4 and 5 to the great 
interior fault of the Cahaba field (Fig. 9). 
Mines 2 and 3 are on the same bed as Mine 4 
but farther from the fault. (3) The buttons 
produced by Coals 6 and 8 were similar, with 
a strong tendency for those of Coal 8 to be 
short and flat-topped and not quite as sym¬ 
metrical as those of Coal 6. The mines are 
on the same bed and are not far apart. Both 
are on the northwest limb of the Sequatchie 
Anticline and at about the same distance from 
its axis (Fig. 9). (4) The buttons from Mines 
7, 9 and 11 were quite similar. Those from 
Mine 11 were the least symmetrical of the 
three sets. Coal 9 exhibited some tendency to 
produce flat-topped buttons which the others 
did not show. (5) In nearly every case in 
which two different size ranges of a coal had 
the same swelling index, expressed to the 
nearest !/•> number, the buttons from the more 
closelv sized sample were a little fuller, if not 
taller, than those from the slack. This was 
particularly noticeable for Coals 5, 7 and 8. 
(6) All buttons from the Clements bed com¬ 
pleted filled the crucible and stuck firmly to 
the crucible top. A swelling index of 9+ has 
been assigned this coal in this report but a 
careful determination of area by a method 
developed by the Bureau of Mines gave it a 
true value between 11 and 12 (3). 

The swelling index is not the same for all 
size ranges of a given coal. Figure 2 shows 
the coke buttons for all size intervals of Coal 
1 from -T4 -j- 4-mesh to the minus 200-mesh 
fraction. From a maximum value of 7jC for 
the -8-mesh -j- 16-mesh size, the index de¬ 
creases regularly to 2 A for the minus 200- 
mesh coal. The minus 200-mesh fraction of 
Coal 8 had a free swelling index of one and 
was non-agglomerating. Table II shows the 
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mmmm 
FIG. 2- FREE SWELLING TEST BUTTONS OF COAL I STORED SLACK FOR CERTAIN SIZES 

(A)- 1/4 + 4 MESH (B) - 4 + 8 MESH (C)-8+l6MESH (D) - I 6 + 30 MESH (E) - 30 + 50 MESH 

(F) -50+ 100 (G) - 100 + 200 (H) 4 2 00 MESH 

4^ A A A A 4 4^ 

444% 
FIG.3- TEST BUTTONS SHOWING THE EFFECT OF TIME OF STORAGE UPON FREE 

SWELLING (A) FRESHLY MINED SLACK, COAL 6 (B) STORED SLACK, COAL 6 (C) STORED 

FINES, COAL 6 ( — 60 MESH) (D) FRESHLY MINED SLACK, COAL 9 (E) STORED SLACK, 

COAL 9 (F) STORED FINES, COAL 9 (-60 MESH) 
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range of free swelling indexes for several size 
fractions of Coals 8 and 12 in addition to 
complete data for Coal 1. 

TABLE II 

The Variation of Swelling Index with Size 

for Three Alabama Coals 

Wagon 

Coal Coal Mine 

8 1 Milldale 

Size (1) (2) Bed 

—1 % " 4- % " 5 V2 

—1 V2 " + 4 mesh 5% 7 V2 

- " + 4 mesh 7 

4 mesh -f- 8 mesh 7 

4 mesh + 16 mesh 6 

— 8 mesh + 16 mesh 7 Vs 
— 16 mesh + 30 mesh 7 

16 mesh ~r 50 mesh 5 V2 

— 30 mesh 4- 50 mesh 6 IV2 

- 50 mesh 4-100 mesh 5 V2 

- 50 mesh -)- 200 mesh 3 Vo 

100 mesh 4- 200 mesh 5% 

—200 mesh 1 2% 2 

(1) —IV*" + 0 washed slack from Mine 8, Black 

Creek bed. Warrior Field. Above ground less 

than two weeks when swelling tests were 

made. 

(2) —ti" + 0 washed slack from Mine 1, Clark 

and Gholson beds, Cahaba Fields. Mined two 

or three months before swelling numbers 

were determined. 

Variations with size range, both in ash con¬ 
tent and in petrographic composition, were 
present and provide two separate possibilities 
for an explanation of the changes in swelling 
index that were found. A careful study of all 
available data and a close examination of the 
literature on the free swelling index failed to 
reveal any evidence that variations in ash con¬ 
tent had any effect upon the magnitude of the 
free swelling index. 

Differences in the petrographic composition 
of the fraction is a much more likely explana¬ 
tion for differences in swelling index. It has 
been shown that there is a strong tendency for 
fusain to concentrate in the “dust” sizes, par¬ 
ticularly minus 200-mesh, and for vitrain to 
accumulate in the sizes just larger and up to 
about 4-mesh (2, 4, 5). 

Furthermore, it has been shown that vitrain 
is the most strongly swelling, and fusain the 
most weakly swelling of the petrographic con¬ 
stituents of coal (2. 4). The Black Creek bed 
from which Coal 8 was mined is known to 
contain considerable fusain (6). A single un¬ 

checked determination of fusain by the chemi¬ 
cal method (7), in the laboratories of the State 
Mine Experiment Station, gave 6.0% fusain 
for -134" + 0 washed slack from Mine 8, 
and a similar determination on the minus 200- 
mesh fraction gave 49% fusain. Mine 8 re¬ 
covers much sludge by froth flotation and adds 
it to the slack coal. This material undoubtedly 
is high in fusain. 

Nothing is known concerning the fusain con¬ 
tent of Coal 1 for any of the size fractions. 
The cleaning system at Mine 1 includes a con¬ 
stantly overflowing settling tank, so that it is 
likely that the washed coal has a lower content 
of this petrographic constituent than has the 
raw coal. 

The free swelling index of a given lot of 
coal is also affected bv the amount of oxida¬ 
tion which has taken place. This fact is illus¬ 
trated by Table 111 and Fig. 3. Three condi¬ 
tions of varying exposure to oxidation were 
available for part of the coals: (1) fresh slack. 
(2) slack which had been stored dry for 
periods of 220 to 400 days and (3) fines pro¬ 
duced by crushing fresh slack to pass a 60- 
mesh sieve and stored in four-ounce rubber- 
stoppered bottles in a warm laboratory for 
periods of 105 to 295 days. 

An examination of Table III reveals a 
reduction in swelling number with time of 
storage for every coal. Coals 4. 7 and 11 
changed two full index units as the result of 
storage as slack. The free swelling index of 
Coal 8 was lowered by 1% units. Coal 4 was 
from the Cahaba field, and Coals 7 and 11 
were from the Black Creek group of beds in 
the Warrior Field. In the cases of Coals 7 and 
11, the indicated change was very great in 
proportion to the original low swelling index. 
Only Coal 2 showed a reduction of less than 
one unit. Mine 2 with the smallest reduction 
in free swelling index is nearest to Mine 4, 
which showed the greatest reduction of any 
Cahaba field coal. 

The division of the coal into particles pass¬ 
ing 250 microns increased the rapidity with 
which time of storage reduced swelling power. 
This change was to be expected because of the 
greatest surface exposed to oxidation. Coal 9 
showed the greatest reduction in swelling. The 
minimum reduction of swelling power that 
occurred from fresh coal, for any case, was 
two units. Figure 3 shows the change in free 
swelling index with length and condition of 
exposure for two coals. 

It is obvious that by the time Coals 7, 9 
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TABLE III 

The Effect of Time of Storage and Size of Stored Coal on Free Swelling Index 

Coal, Fresh Stored 

Approx. Length 

Storage Period, 

Stored Fines 

Passing 

Approx. Length 

Storage Period. 

No. Bed Slack Slack Days 60-mesh Days (2) 

1 Clark & Gholson 8 6V2 400 
2 Woodstock 6 5y2 400 

3 Woodstock 6 5 350 

4 Woodstock 8 6 350 

5 Clark 7 V2 7 320 

6 Black Creek 6y2 5 y2 300 4% 295 

7 Black Creek (1> sy2 iy2 270 1 260 

8 Black Creek 5 y2 4 260 3y2 105 

9 Black Creek 4% Q O 270 1Y2 260 

10 Corona 5 220 4 y2 215 

11 Black Creek (1) sy2 iy2 240 iy2 225 

(1) In many recent United States Bureau of Mines publications, the bed being- worked is identified 
as the Jefferson rather than as the Black Creek. 

(2) Storage period given is that which elapsed between the time of reduction to pass 60-mesh and 
the determination of free swelling index. No coal had been stored as slack for more than one 
month at the time the minus 60-mesh sample was prepared. 

and 11 had been stored as slack for a year they 
had become practically non-swelling. Unfor¬ 
tunately, the relative change for the better was 
not so great for those coals that swell enough 
to cause possible trouble in the underfed 
stoker. Storage under oxidizing conditions, 01- 
low cost methods for speeding up oxidation, 
may present the possibility of converting un¬ 
satisfactory domestic stoker fuels into more 
satisfactory ones. 

The data considered thus far have not defi¬ 
nitely related the free swelling index to the 
composition of the coal. In an attempt to find 
such a relation, plots of free swelling index 
against certain chemical and physical properties 
were made. The first of these plots is Fig. 4 
showing free swelling index plotted against 
moisture content. An approximate relation is 
evident. This is not surprising because it long 
has been known that the air-dry moisture con¬ 
tent of high rank coals is generaly less than 
that for those of lower rank. 

Figure 5 is particularly interesting. Dry 
mineral-matter-free volatile matter content or 
rather, its complement, dry mineral-matter-free 
fixed carhon content, is used as the basis for 
classifving all coals according to rank for all 
ranks above high volatile bituminous A (8). 
Figure 5 shows that the volatile matter content 
does not indicate rank variation within the high 
volatile bituminous group as well as free swell¬ 
ing index. The position of the medium volatile 
Clements bed coal, however, is set off sharply 
in Fig. 5. 

FIG. 4-THE RELATION BETWEEN FREE SWELL¬ 

ING INDEX AND THE MOISTURE CONTENT, 

AIR-DRY CONDITION 

OH 
09 05 

07 

O14 

A 
08 2 06 >'7oJ !■ 

c 

l 5 ■) 5 b • 1 

FREE SWELLING INDEX 

FIG. 5-THE RELATION OF FREE SWELLING 

INDEX TO VOLATILE MATTER CONTENT, DRY, 

MINERAL-MATTER-FREE BASIS 

Fig. 6. which shows the relation ol tree 
swelling index to heating value ot the pm, 
(unit) coal substance, indicates death that 
the free swelling index is a rough measure ■ 
rank. The coal from the Clements bed tits inn 
this relation as well as do the coals ot high 
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FIG 6-THE RELATION BETWEEN FREE SWELL¬ 

ING INDEX AND DRY, MINERAL-MATTER-FREE 

HEATING VALUE 

volatile bituminous A rank. There is some 
overlapping of points but if the semi-quanta- 
tive nature of the test for free swelling index 
is considered and at the same time proper al¬ 
lowances are made for the possibility of cumu¬ 
lative errors in the Btu determination itself, 
as well as in the moisture and ash determina¬ 
tions which enter into the calculation of unit 
coal values, it is remarkable that the relation 
is as clear as it is. As indicated by the dotted 
lines, there appears to be an increased scatter¬ 
ing of points with the increase in swelling 
index. This may be an illusion, however, which 
is induced bv the presence of so few coals 
with low free swelling indexes. If the exami¬ 
nation of a larger number of free burning 
coals were to reveal that the increased scatter- 

FIG 7-THE RELATION OF FREE SWELLING 

INDEX TO FRIABILITY INDEX BY THE 

TUMBLER TEST 

ing is real, the possibility of the influence of 
some physical property of the coal upon free 
swelling phenomena for coals with higher in¬ 
dexes would be suggested. 

That the free swelling index is related to 
certain physical properties is shown by Figs. 
7 and 8. The tumbler test friability indexes 
shown in Fig. 7 were obtained from the work 
of Hertzog and Cudworth (9), with the ex¬ 
ception of the value for Coal 13, which was 

On 
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FREE SWELLING INDEX 

FIG 8-THE RELATION OF FREE SWELLING 

INDEX TO FRIABILITY AS INDICATED BY THE 

SIZE DISTRIBUTION FACTOR, N, OF THE ROSIN- 

RAMMLER RELATION 

determined at the State .Mine Experiment Sta¬ 
tion. In a few cases the friability index was 
assumed to be identical with that of a nearby 
mine on the same bed for which a value was 
available. In Fig. 8 the values of “n,” the 
Rosin-Rammler size distribution constant, was 
obtained by measuring the slope of the straight 
line obtained when the screen analysis of the 
coal was plotted on logarithmic paper con¬ 
structed to a special scale. It is clear from both 
Figs. 7 and 8 that the free swelling index 
varies with the friability of the coal. Screen 
analyses of Coals 1 to 3 and 5 to 11 were of 
washed slack and all of the others were made 
from raw slack. Neither screen analyses nor 
tumbler tests have the reproductibility of 
chemical analysis and it was to be expected 
that there would be some overlapping of points 
when these were plotted against the semi- 
quantative free swelling index. 

The data are fragmentary but there is some 
evidence of a relation between free swelling 
index and the geological environment of the 
coal bed. Figure 9 is a map showing the areal 
distribution of swelling numbers for the coals 
from the Black Creek and Woodstock groups 
of beds. For these beds, there is some evidence 
of a relation between structure and free swell- 
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FIG. 9-MAP SHOWING THE LOCATION OF 

BLACK CREEK AND WOODSTOCK GROUP 

COALS TESTED FOR FREE SWELLING. 

BORDER OF PRODUCTIVE COAL MEASURES 

OUTLINED 

ing index, although the map is by no means 
complete. Section A-B shows an increase in 
free swelling index for the Black Creek group 
of beds from northwest to southeast. This is 
consistent with the increasing intensity of 
diastrophic disturbance to which the beds were 
subjected. The major portion of this movement 
is usually attributed to Pennsylvanian or post- 
Pennsylvanian thrust forces from the south¬ 
east. Section C-D shows that mines on the 
Woodstock bed on the west side of the Cahaha 
field have free-swelling indexes of about 6, 
and that these increase to 8 near the interior 
fault of that field. The mines near the fault 
on its east side also have high indexes. Both 
the Clark and the Gholson beds of the east 
side have been correlated with the Woodstock 
bed of the west side ( 10). It would he of 
interest to learn whether a complete survey of 
the various beds above and below the Black 
Creek and Woodstock beds, in the Warrior 
and Cahaba fields respectively, would reveal 
similar relations between structure and free 
swelling index. 
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APPLICATION OF THE CATHODE RAY OSCILLOGRAPH TO POLAROGRAPHY 

By G. D. O’Kelley* axd H. E. Wilcox 

Howard College and Birmingham-Southern College, Birmingham, Alabama 

The relative slowness of the Hevrovsky 
polarograph and an interest in the electrolytic 
processes involved have prompted several in¬ 
vestigators to apply the cathode rav oscillo¬ 
graph to polarographic work. Apparently most 
of this work has been done in the United States 
by Muller, Garman, Droz, and Petras ( 1) and 
Matheson and Nichols (2) and in Europe by 
Boeke and van Suchtelen (3). 

Figure 1 shows the method employed by 
Muller, Garman, Hroz, and Petras. Trans¬ 
former A supplies 60 cvcle AC voltage, ad¬ 
justed by potentiometer B, and biased by the 
battery D and its associated resistors R and F 
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so that the voltage applied to the cell varies 
approximately sinusoidally from 0 to 3 volts 
at 60 cycles. The wave form thus produced is 
coupled to the vertical amplifier of the oscillo¬ 
graph by means of the transformer T. This 
method depends for its operation upon distor¬ 
tion of the sine wave applied across the cell. 
After sufficient standards have been run, 
qualitative work may be carried out. As yet, 
these authors report that quantitative results 
have not been obtained by this system. 

Figure 2 shows the first circuit used by 
Matheson and Nichols to obtain polarographic 
curves. Here, also, a source of 60 cycle AC 
voltage is used, and biased by a DC potentio¬ 
meter P, so that the voltage applied to the cell 
is varied from 0 to 3 volts at a frequency of 

*Aided by an Alabama Academy of Science Research Grant 
in chemistry. 

60 cycles. The changing current through cell 
D produces a varying voltage drop across a 
fixed resistor R. This voltage varies directly 
with the current and thus may be used to plot 
current on the vertical plates of the oscillo¬ 
graph. The voltage across the cell is amplified 
and applied to the horizontal deflection plates. 
The result is a current-voltage curve repeated 
every 1/60 of a second. With a slow drop rate 
the curve on the oscillograph screen rises dur¬ 
ing the formation of each drop, causing the 
formation of a series of traces. Obviously as 
the drop grows in size, the current in each 
trace will be increased. 

Matheson and Nichols found that by ad¬ 
justing the mercury head on the capillary and 
lowering the interfacial tension on tbe mercury 
drop by an increase in voltage, a drop rate of 
60 drops per second could be obtained. When 
the drop rate is synchronized with the fre¬ 
quency of the voltage sweep, successive traces 
reproduce each other, and the curve remains 
stationary on the screen of the oscillograph. A 
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motor-driven contactor apparatus was also 
set up by these investigators in an attempt to 
obtain a linear voltage sweep; i.e., to allow 
the impressed voltage to increase uniformly 
from 0 to a preassigned value such as 2.4 
volts and then drop to zero again. The sweep 
frequency used was 30 per second, with a con¬ 
tactor switch shorting a large capacitor one- 
half of the time. W ith the drop rate and sweep 
frequency synchronized, polarographic curves, 
henceforth referred to as polarograms, were 
obtained which esembled Heyrovsky polaro¬ 
grams except for a somewhat parabolic rise 
around zero voltage, and a peaking of the 
curves which could be eliminated by replacing 
the fixed resistor R in figure 2 with another 
resistor having a different value. 

Our first setup was essentially the same as 
that initially used by Matheson and Nichols 
except for the use of a variable resistance at 
R and a Du Mont #168 oscillograph in place 
of an RCA #122 B instrument. Instead of try- 
ing to synchronize the drop rate with the 60 
cycle sweep, however, we tried relatively slow 
drop rates. Except for the instant the drop was 
detached from the capillary, at which time the 
curve shifted violently, the slow rise of cur¬ 
rent due to the increase in drop size caused the 
curve to move sufficiently slowly that it might 
be studied without much difficulty. With this 
setup and using drop rates of one drop every 
two or three seconds, quantitative work was 
not attempted, although simple qualitative 
determinations were easily run by comparisons 
with known standard curves. 

Matheson and Nichols have shown that the 
linear voltage sweep (or sawtooth) is pre¬ 
ferable for exacting work. Thus, the apparatus 
shown in Fig. 3 was assembled. A 1/25 watt 
neon bulb was used as a shorting switch across 
the condenser Ci. The frequency control was 
Ri and the output control Ro. The isolating 
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circuit R^Co was found necessary to prevent 
distortion due to the “pulling” effect of a low 
impedance shunted across the oscillator. This 
voltage source was used instead of the trans¬ 
former of Fig. 2. The rest of the circuit re¬ 
mained the same. With this apparatus, how¬ 
ever, good results were not obtained until the 
voltage output of the neon-tube generator was 
raised to a sufficient level by a two stage 
amplifier. Although polarograms were ob¬ 
tained by using a fast drop rate synchronized 
with the voltage sweep, operation was difficult 
because of the fluctuations of sweep frequency 
due to the extreme sensitivity of the neon 
bulb to changes in temperature. Therefore a 
more stable method of securing a sawtooth 
wave seemed desirable and the apparatus 
shown in Fig. 4 was constructed. A type 884 

gas triode was used as a sort of automatic 
switch which periodically shorts the condenser 
selected by SW or allows it to charge. The 
linear portion of the charging curve is led out 
by condenser C. I he rough frequency adjust¬ 
ment is made by SW , the fine adjustment In 
means of R. It was also found necessan to 
use a voltage-regulated power supply in order 
to minimize the effect of power supply flue 
tuations on frequency. The wave thus obtained 
was very stable and linear, and had the ad¬ 
vantage of giving a fast return trace. 

It was necessary, however, to amplify this 
wave. 4 he final circuit also contained a two 
stage amplifier using pentodes. The compo 
nents used were conventional with the excep¬ 
tion of a very high grid bias, determined ex 
peri mentally, and the lack ot am lw passing 
in the cathode and screen circuits of the pent 
odes. Upon amplification some linearity is lost 
in the low frequene\ range of 2 to 10 oscilla 
tions per second. \t these frequencies the wan 
becomes slightly exponential in character, but 
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this is not too undesirable as Matheson and 
Nichols secured an accuracy of ± 5% using a 
wave which was not as linear and the accuracv 
of many polarographic analyses is seldom bet¬ 
ter than this. When using the amplified saw¬ 
tooth voltage source instead of the transformer 
in Fig. 2, we found that the peak voltage 
across the cell may he checked by using a peak 
vacuum tube voltmeter, or by multiplying the 
“rms” voltage by V3. 

Although apparently true maxima have been 
observed both by us and by Matheson and 
Nichols, a peaking effect unlike ordinary maxi¬ 
ma is noticed. An adjustment of the resistance 
R in Fig. 2 removes this effect, since increas¬ 
ing the resistance to a sufficiently high value 
causes the small variations in current to yield 
a negligible change in voltage drop across R. 
Thus the ratio dl/dt becomes almost a con¬ 
stant. The unusual and somewhat parabolic 
rise around zero volts found by Matheson and 
Nichols was attributed by them to the conden¬ 
ser charging current in their 30 cycle appara¬ 
tus. We believe this to be correct, as neither 
our sine wave nor our sawtooth sweep appara¬ 
tus gives this unusual characteristic. Thus the 
curves we obtained, such as the one shown in 
Fig. 5, resemble much more closely the polaro- 
gratns obtained with the standard polarographs 
now in use. 

The work carried out thus far has merely 
been an effort to investigate the feasibility of 
using this method qualitatively and quantita- 

Fig. 5 

tively. In order to simplify the quantitative 
procedure, it will be necessary to keep the trace 
in a fixed position on the oscillograph screen. 
We believe this can be accomplished bv using 
slow drop rates and sweeping with some high, 
integral multiple of this drop rate. An elec¬ 
tronic switch can be used to pulse the output 
to the oscillograph in such a way that onlv a 
relatively few complete sweeps are plotted on 
the screen during the formation of each mer¬ 
cury drop. By making the interval between 
these pulses equal to the drop time and by 
using a long persistence “P-7” screen, we be¬ 
lieve that the resultant pattern should be suf¬ 
ficiently stable for at least semi-quantitative 
work. In our work slow drop rates were used, 
contrary to the procedure of Matheson and 
Nichols, since the Ilkovic equation, upon which 
the quantitative applications of polarography 
depend, is valid only for relatively slow drop 
rates. 

The application of the cathode ray oscillo¬ 
graph is not proposed as a replacement for the 
well established methods of Heyrovsky and his 
associates. Rather the useful applications of 
the oscillograph apparatus seem to lie in sup¬ 
plementing the Heyrovsky methods in certain 
theoretical studies. Also, there are a few un¬ 
usual reactions which may be examined more 
readilv with the oscillograph apparatus. The 
ease and rapidity of operation should make 
this technique a worthwhile addition to the 
field of polarography. 

In conclusion, we should like to express our 
appreciation to Mr. T. G. Humphreys for his 
advice and assistance and to the Alabama Aca¬ 
demy of Science for the research grant which 
enabled us to inaugurate these investigations. 
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FLUORIDE IN THE GROUND WATER OF THE COASTAL PLAIN OF ALABAMA* 

By Philip E. LaMoreaux** 

Introduction 

In June. 1940, the U. S. Geological Survey, 
in cooperation with the Alabama Geological 
Survey, began a study of the ground-water 
resources of the Cretaceous area o {Alabama. 
The purpose of the study was to determine 
the quality, quantity, occurrence, and avail¬ 
ability of the ground water of this area. 

In the course of the field investigations a 
total of 181 samples of water from wells and 
springs were analyzed, and a study of the 
geology and occurrence of ground water in the 
Cretaceous area was made. 

The first report issued on these studies was 
“Fluoride in the ground-water of the Creta¬ 
ceous area of Alabama,” Bulletin 52. Geolo¬ 
gical Survey of Alabama, by C. \Y. Carlston. 
in 1942. In the present paper all references to 
ground-water data for the Cretaceous area are 
taken from this earlier publication. 

In 1945 the Dentistry Division, Alabama De¬ 
partment of Public Health, became interested 
in the correlation of tooth decay and mottled 
enamel with the chemical quality of ground 
water used for public supplies in the State. 
A cooperative arrangement between the State 
Department of Public Health and the Ground 
Water Division, U. S. Geological Survey, was 
agreed upon for the investigations of the pub¬ 
lic supplies of the Tertiary area of Alabama, 
thereby completing this phase of studies of the 
public water supplies in the Coastal Plain of 
the State. The report on the fluoride content 
of ground water in the Tertiary area of Ala¬ 
bama is nearing completion. It includes a study 
of 275 wells, and the analysis of 158 repre¬ 
sentative samples from these wells bv the 
Quality of Water Division, U. S. Geological 
Survey. 

Summary of Results of Dental 
Investigations 

The influence of fluorides on tooth enamel 
and tooth decay is by no means new, for 
Crichton-Browne1 in England in 1892 specu¬ 
lated on the correlation of dental caries, or 
tooth decay, with fluorine in the diet. 

Much additional work has been carried for¬ 
ward on studies of the relationship of the 

^Published by permission of the Director, U. S. Geological 
Survey. 

**Resident geologist, V. S. Geological Survey, University, Ala¬ 
bama. 

amount of tooth decay and mottling of tooth 
enamel to the amount of fluoride in drinking 
water. In the Lmited States the first thorough 
study of mottled enamel was made at Colorado 
Springs in 19162. Since this initial work, 
studies have been made of dental caries and 
mottled enamel in 14 counties in South Da¬ 
kota3. Another investigation on the quantitative 
relationship between the fluoride concentration 
in public water supplies and the severity of 
the fluorosis on the teeth of children between 
the ages of 9 and 15 has been conducted in 19 
cities in Colorado, Kansas, Texas, South Caro¬ 
lina. Illinois, Iowa, New Mexico, Idaho, Ar¬ 
kansas, and South Dakota.4 In 1942 an inves¬ 
tigation was made in 13 cities in Illinois. 
Indiana, Ohio, and Colorado,5 on the amount 
of dental caries and mottled enamel as related 
to the composition of population, climatologi¬ 
cal data (especially sunshine), and varying 
fluoride concentration in water supplies con¬ 
tinually used by children between the ages of 
12 to 14. In this report the following was 
stated: 

“Considering the relative homogeneitv 
of these populations, the method of se¬ 
lecting the study groups, and the simi¬ 
larity of diagnostic standards used, it doe> 
not seem likely that such differences can 
be due to other than the mineral compo¬ 
sition of the public water supplv. . . . 
That the inhibitory agent is the fluoride 
content of the water supplv seems highlv 
probable. An inspection of the range of 
dental caries experience associated with 
the use of domestic water of different 
fluoride concentration discloses an inverse 
relation in general between the amount of 
dental caries and the fluoride concentra¬ 
tion of the common water supplv. Rela¬ 
tively low dental caries experience rates 
are found associated with the use of do¬ 
mestic waters whose fluoride (Ft con¬ 
centrations have a range of 1 or more 
parts per million. Intermediately, e.g.. at 
concentrations of 0.9 to 0.5 part per mil¬ 
lion, the influence is less marked than at 
the higher concentrations; nevertheless, 
the dental caries experience rates are dis¬ 
tinctly lower than those associated with 
the use of relatively fluoride-free waters. 
A further inspection of the data reported 
. . . for those cities whose public water 
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supplies contain less than 0.5 part per 
million discloses a considerable variation 
among those cities characterized by high 
dental caries experience. This variation is 
marked, particularly between those com¬ 
munities whose public water supplies did 
not show fluoride (F) in excess of 0.2 
part per million.” 

Although it is believed that limited amounts 
of fluorides contained in water supplies are an 
aid in the development of strong sturdy teeth 
that resist decay, it is also known that excessive 
amounts of fluoride may have toxic effects on 
the bone structure of the body, besides causing 
the mottling of tooth enamel. H. Trendlev 
Dean, dental surgeon of the U. S. Public 
Health Service, has stated in regard to this: 

“. . . chronic endemic dental fluorosis, 
or mottled enamel, is a water borne dis¬ 
ease associated with the ingestion of toxic 
amounts of fluorides in the water used for 
cooking and drinking during the period 
of calcification of teeth. The permanent 
teeth in particular, are affected, although 
in areas of medium to marked severity the 
signs of mottled enamel are at times ob¬ 
servable on certain of the deciduous teeth. 

“The causative factor of mottled enamel 
is operative during the period of tooth 
development. Hence the affected teeth 
erupt, showing the characteristic mark¬ 
ings of mottled enamel. Normally calci¬ 
fied teeth erupt showing a smooth, glossy, 
translucent structure, usually of a pale 
creamy white color. Teeth affected with 
mottled enamel, on the contrary, erupt 
showing a dull, chalky white appearance 
which in many instances later take on a 
characteristic brown stain, the frequency 
of brown stain increasing with age. In 
areas of marked severity, the surface of 
the teeth may in addition be marked by 
pitting. As the enamel forming organisms 
. . . cease functioning at the time of the 
eruption of a tooth, mottled enamel is a 
permanent physical disfigurement.”6 

Dean points out, however, that mottling of 
tooth enamel takes place as a result of drink¬ 
ing water that contains excessive quantities of 
fluoride during the calcification period or time 
of development of the permanent teeth. Only 
children between birth and 8 years of age are 
susceptible to this dental defect. The use of 
water high in fluoride apparently has no effect 

upon the enamel of the teeth of adults. Ac¬ 
cording to Dean, the rate of mottled enamel 
correlative with fluoride content is as follows: 

“From the continuous use of water con¬ 
taining about 1 part per million, it is pro¬ 
bable that the very mildest forms, of mot¬ 
tled enamel may develop in about 10 per 
cent of the group. In waters containing 
1.7 or 1.8 parts per million, the incidence 
may be expected to rise to 40 or 50 per 
cent, although the percentage distribution 
of severity would be largely of the ‘very 
mild’ and ‘mild’ types. At 2.5 parts per 
million an incidence of about 75 to 80 per 
cent might be expected, with possibly 20 
to 25 per cent of all cases falling into the 
‘moderate’ or a severer type. A scattering 
few may show the ‘moderately severe’ 
type. At 4 parts per million the incidence 
is, in general, in the neighborhood of 90 
per cent, and as a rule 35 per cent or more 
of the children are generally classified as 
‘moderate’ or worse. In concentrations of 
6 parts per million or higher an incidence 
of 100 per cent is not unusual.”7 

fluorides in the Ground Water of the 
Cretaceous and Tertiary Areas 

of Alabama 

Many of the analyses of water from the 
Coastal Plain deposits of Alabama show the 
presence of fluorides. It is interesting to note 
from a bar graph prepared by the Dentistry 
Division of the State Department of Health, 
during a preliminary dental survey of the 
State, that the counties with the largest per¬ 
centage of children having nearly perfect 
teeth, are counties in which analyses of the 
well water show appreciable amounts of fluor¬ 
ide. Of special interest is the fact that in 
Marengo County, according to this preliminary 
survey, approximately 46 per cent of the chil¬ 
dren examined had perfect teeth, whereas the 
average in the State is only 2 per cent. Public 
water supplies at Linden, Demopolis, Fauns- 
dale, and Chickasaw State Park in Marengo 
County, contained from 1.3 to 3.2 parts per 
million of fluoride. These towns are supplied 
water from wells penetrating water sands in 
the Eutaw formation of Pipper Cretaceous age. 

In Greene County, water from wells in the 
Eutaw formation generally contains from 1.4 
to 3.7 parts per million of fluoride. The pre¬ 
liminary dental survey of this county showed 
that, of the children examined, 30 per cent 
more than the average for the State had per- 
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feet teeth that were in no need of dental cor¬ 
rection. These facts show a definite correla¬ 
tion between dental health and the water 
obtained from the various formations of the 
Coastal Plain. 

The principal water-bearing formations of 
the Coastal Plain have been divided into two 
groups, the Cretaceous and Tertiary forma¬ 
tions. 

The Upper Cretaceous formations of Ala¬ 
bama crop out in the northern part of the 
Coastal Plain province in a belt 50 to 75 miles 
wide, extending eastward across the middle of 
the State and swinging northwestward into 
Mississippi. These formations dip south 
toward the Gulf in eastern Alabama and south¬ 
west toward the Mississippi Embayment in 
West Alabama, at low angles, about 35 to 45 
feet per mile, except locally where structural 
disturbances have caused abnormal dips. 

The principal water-bearing beds of these 
Upper Cretaceous deposits in western Ala¬ 
bama are the water sands in the Tuscaloosa 
group and the Eutaw and Ripley formations: 
and in eastern Alabama in the Tuscaloosa, 
Eutaw, Blufftown, Cusseta, Ripley and Provi¬ 
dence formations. 

Water from wells in the Tuscaloosa strata 
generally contains less than 0.5 part per mil¬ 
lion of fluoride. Two exceptions to this are 
Montgomery City Well No. 11 and a Kilby 
Prison well, both of which were drilled to the 
marine Eoline formation of the Tuscaloosa 
group. AA’ater from these two wells contained 
1.0 and 1.4 parts per million of fluoride, 
respectively. 

The Eutaw formation overlies the Tusca¬ 
loosa group and in western and central Ala¬ 
bama yields large quantities of water from 
sands near the top and bottom of the forma¬ 
tion. AA’ater from sands in the Eutaw forma¬ 
tion generally contain appreciable amounts of 
chlorides and fluorides. Water samples from 
wells in the Eutaw formation in Barbour, 
Montgomery, Dallas, Lowndes. Marengo, 
Sumter, and Greene Counties contained from 
0.0 to 6.8 parts per million of fluoride. The 
heaviest concentrations of fluoride are found 
in water from wells near Letohatchee and 
Lowndesboro in Lowndes Countv. 

Representative samples of water from wells 
in the outcrop area of the Blufftown, Cusseta, 
Ripley, and Providence formations were col¬ 
lected. In general, water from these forma¬ 
tions, except the Ripley, contained 0.5 part 
per million of fluoride or less. 

The Ripley formation yields water to wells 
recorded in Barbour. Lowndes. Wilcox, and 
Marengo Counties. Samples of water from 
these wells contained from 0.0 to 3.4 parts per 
million of fluoride. Town wells at Camden and 
Pineapple yield water containing 1.2 and 2.4 
parts per million of fluoride, respectively. 

The Tertiary formations crop out in the 
southern half of the Coastal Plain province in 
Alabama. These beds lie unconformablv on 
older Upper Cretaceous deposits and have an 
approximate regional dip to the south and 
southwest of 25 feet per mile. 

Nearly every Tertiary formation has a 
sandy or limestone facies or a basal channel 
sand that is a potential source of ground water. 
A number of wells recorded in the Tertiarv 
ground-water study are developed in these 
various water-bearing beds, but of major im¬ 
portance for the development of larger muni¬ 
cipal supplies are the sands in the Nanafalia, 
basal Tuscahoma, Gosport, and Lisbon forma¬ 
tions of Eocene age, from solution channels 
in the Eocene Ocala limestone, and from sand' 
in the Miocene beds and the Pliocene Citronelle 
formation. 

Of the representative samples of water 
from wells in the Tertiarv formations of Ala¬ 
bama, only two wells supplied water contain¬ 
ing 1 part per million of fluoride or more, one 
in the Nanafalia and one in the Lisbon forma¬ 
tion. \\ ater samples from these two forma¬ 
tions contained from 0.0 to 1.2 parts per mil¬ 
lion of fluoride, most of the samples containing 
less than 0.5 part per million. 

\\ ater from the Tuscahoma sand contain' 
from 0.0 to 0.4 part per million of fluoride. 
In Butler County, water from town wells at 
Garland and McKenzie contains 0.4 part per 
million of fluoride. 

The younger formations of the Tertiarv. the 
Ocala limestone, Miocene deposits, and Citro 
nelle formation supplv water to wells through¬ 
out the southern Tertiarv area. Samples of 
water from wells at Loekart. Monroeville. 
Dothan, Geneva. Citronelle. Robertsdale. 
Foley, and many other towns contained 0.2 
part per million of fluoride or less. Xo sample 
of water collected from these formations con-* 
tained more than 0.2 part per million of 
fluoride. 

In summary, the water from the Eutaw . 
Ripley, and Nanafalia formations of the 
Coastal Plain of Alabama contains the grc.iic': 
amounts of fluoride. It is of particular interest 
that the waiter bearing beds in these forma 
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tions are glauconitic greensands of marine 
origin. Even the two wells in the Tuscaloosa 
group that yielded water containing more than 
1 part per million are believed to be developed 
in the marine Eoline formation. 

The planned dental survey of the teeth of 
children by the Alabama Public Health Depart¬ 
ment at certain control points in this area is 
of much interest. What benefits or harmful 
effects are there for adults using water of 
high fluoride content? In areas of high fluo¬ 
ride. will a large percentage of the children 
examined between the ages of 8 and 15 have 
exceptionally fine teeth, and if they have, to 
what extent will it be practical to fluorinate 
public water supplies? 
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YOUTH AND ARCHAEOLOGY 

By Edgar C. Horton 
Birmingham, Alabama 

At the outset of this brief treatment of the 
theme YOUTH and ARCHAEOLOGY, I 
would make it clear that 1 am not among those 
who would encourage youth to do indiscrimi¬ 
nate digging in graves and mounds, which 
amounts in most cases to destruction. Such 
exploration is the work of the specialist. 

Some years ago I went with the Alabama 
Anthropological Society on a trip through 
Kymulga Cave near Talladega. Such breaking 
of stalactites and general destruction one could 
hardly imagine! The owner stated it was done 
by Boy Scouts: I hope he was mistaken. 

But Youth under experienced leadership and 
singly, not in groups, has been and may be of 
distinct aid in prehistoric studies. In surface 
exploration the young see better; their eyes 
are clearer and nearer the ground. Also, youth 
is more venturesome; it does not count the 
cost: something else not to be unduly encour¬ 
aged. as for instance in exploration of caves. 

In eastern America the aborigines appear to 
have made little use of caves, but in Europe 
some of our most valuable information about 
prehistoric man and animals came largely 
from exploration of caverns. The first bone 
and flint artifacts to be attributed to pre¬ 
historic man in Europe were discovered by 
Boucher Crevecour de Perthe, son of a French 
botanist of Abbeville northwestern France, in 
1805. 

The lad was 17 years old when he first 
brought out from caves such artifacts found 
in association with extinct animal remains, to 
receive no encouragement that they were, as 
he thought, the work of long forgotten people. 
For we must remember that at that time, it 
was generally believed that the world was only 
a few thousand years old, and that the des- 
cendents of Noah’s son Japhet had moved into 
western Europe after 2247 B.C. 

Thirty years later de Perthe was still pur¬ 
suing his boyhood idea, examining the up¬ 
turned soil where fortifications and railroads 
were under construction. He brought the ob¬ 
jects there found to the attention of the In¬ 
stitute and published a bulletin on them ; but 
it was 20 years later, 1858, before Hugh Fal¬ 
coner, a British paleontologist visited the site 
and decided there was fair presumptive indi¬ 
cation that de Perthe was right in thinking the 
objects were found in association with (lie 

bones of extinct animals. De Perthe had 
thought they were all drowned together in the 
flood. 

Falconer prevailed on Sir Joseph Prestwich, 
Sir John Evans, and Sir Charles Lyell to visit 
the place. Young Arthur J. Evans, a mere boy, 
accompanied his father, and with his sharp 
eyes found a chipped flint in situ, 17 feet 
below the surface under gravel. Thus the work 
of these two boys de Perthe and Evans laid 
the foundation of the Archaeology of pre¬ 
historic man in Europe, a subject that has 
since engaged the attention of many minds. 

But girls also enter the picture. Since that 
early date not only skeletal remains and utili¬ 
tarian artifacts of primitive man have been 
found in abundance over the eastern conti¬ 
nents, but caves have yielded up many ex¬ 
amples of the fine arts; painting, carving, en¬ 
graving, modeling, drawing, and sculpture. 

The first of these discoveries revealed to an 
astonished and incredulous world was that of 
the cave of Altamira in northern Spain. Near¬ 
ly 70 years ago, 1879, the Marquis de Sautoula 
and his five-year-old daughter moved up the 
grassy slope that separated the village of San- 
tillana de Mar and the newly discovered cave 
of Altamira. Mere chance had led to the dis¬ 
covery of the cave. A fox ran into a hole and 
while digging it out the cave was discovered. 

Tools and artifacts of primitive man were 
found in the vestibule of the cave, and the 
Marquis went to explore further. The cave 
was largely filled up. so he had to enter it 
stooping. The little girl soon tired of watching 
him dig, took a candle and started to do some 
exploring herself. Being only five vears old 
she could walk upright and explore the ceil¬ 
ings. Presently she cried out, ‘‘Toros, Toros" 
(bulls, bulls), bringing her surprised father 
to see for the first time by civilized man the 
wonderful polychrome ceiling trescues of ex 
tin'et bisons and other animals that abound in 
that cave. Thus did a little girl contribute her 
part to Art and Archaeology. 

In 1912 the lower gallery of the cavern of 
Tuc D‘ \udoubert on the estate of Uomptc de 
Begotten in the Dordogne region of south 
western France was discovered. 1'lie Count’s 
three young sons, mere boys, made a boat to 
navigate this water filled ” cavern, anti two 
hundred feet hack the\ discovered mural 
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etching's or engravings. Two years later these 
lads spied a small opening in one of the side 
walls of the lower gallery, through which they 
were barely able to squeeze their slender 
bodies; they pushed onward and upward, 
wriggling like serpents through the narrow 
passages, until finally through the narrowest 
of all, they entered the superior chamber, 
50' x 30' x 12' high. There before them leaning 
against a wall were a male and a female bison 
modelled in the round—one of the most as¬ 
tounding discoveries in the history of Archae¬ 
ology: that Paleolithic Man some 25,000 years 
ago employed clay as a medium of expression. 
The clay was still soft and just as it was left 
by the primitive artist, with his footprints 
nearby. 

An amusing sidelight on this discovery was 
the enthusiasm of the Count. He must see these 
things too. Photographs of him published by 
Dr. Henry Fairchild Osborn show a “bay win¬ 
dow” developing on a man of stocky build. 
Dr. Osborn marveled that he ever made the 
trip through those narrow passages, where in 
some places he must have literally crawled on 
his face, and when half way through turned 
on his side, where two columns are too close 
to permit the passage of shoulders and hips. 

Dr. Osborn, who in 1921 accompanied the 
Count on a trip through this cave, after pas¬ 
sages had been enlarged and ladders provided, 
says: “When finally we emerged in the Salle 
des Risons we were physically completely out 
of breath, but spiritually we were prepared for 
the greatest impression of our life, namely the 
sight of an atelier preserved exactly as it was 
left by the prehistoric sculptor twenty-five 
thousand, or more years ago, with the bison 
models still soft to the touch and the mass of 
clay as yet only slightly contracted. Nearby 
were too rolls of fresh clay, showing careful 
kneading before applying to model. 

“It is impossible to convey any idea of the 
impression made upon our mind by the Salle 
des Risons, and especially of the two central 
figures which give it its name.” Thus Dr. 
Osborn. 

Another opening was known at the top of 
this little limestone mountain. The boys de¬ 
cided to descend through it. They were let 
down by ropes and discovered a new cavern 
which was to be known in their honor as the 
Cave of the Three Brothers. Dr. Osborn states 
that every available space in this cavern is 
covered by animal figures, horses of different 
species, reindeer, the mammoth, bear, lions. 

panthers, stags, numerous bison — some 400 
murals—all faithfully portrayed, so even the 
species is evident to the zoologist. 

The method of portrayal was to scrape off 
the brown coating from the limestone leaving 
a yellow-white surface ; thus they were able 
to represent shades of color. There were few 
flint-incised lines and no dark painted contour 
lines as noted in other caves; but all is repre¬ 
sented in the dark brown of the cave coating 
and the cream white limestone surface under¬ 
neath. 

Other instances of youthful prowess in cave 
exploring might be cited, but probably the 
most daring feat of all the young cavernists 
was that of young Norbert Castaret in a cave 
at Montespan, Haute Garonne, France, where 
his courage brought him before animal figures 
modeled in clap, and on a bank of clay he 
found modeled half a woman’s body. In addi¬ 
tion to clay models he found many mural en¬ 
gravings of bison, horse, reindeer, stag, ass. 
wild goat, mammoth, and hyena; the horse and 
bison murals predominating. 

In addition to the usual difficulties, Castaret 
had water to contend with, with the added 
danger of losing his way. He waded and swam 
until the ceiling came down to the water, and 
actually dived into the tunnel or siphon 
through which the water was flowing. He 
plunged in, swam against the stream, passing 
through the hole or tunnel, with matches and 
candle in a rubber bathing cap, and came up 
into a chamber whose floor was also largely 
flooded, to be in the presence of the prehis¬ 
toric art objects mentioned. His hazardous ex¬ 
plorations extended about 4000 feet, and his 
passing through a water-filled tunnel is the 
most striking example of the courage and en¬ 
durance of those who would wrest from cav¬ 
erns their subterranean secrets. 

Here would I repeat what I suggested at the 
outset: Youth with its hardihood, endurance, 
and seeming unawareness of danger may ac¬ 
complish what grownups could not or would 
not attempt. 
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A REVIEW OF ALABAMA ARCHAEOLOGY 

By David I.. DeJarnette 

Alabama Museum of Natural History, University, Alabama 

The Federal Government, sponsoring inten¬ 
sive archaeological investigations along the 
Tennessee River during the TVA dam con¬ 
struction program, made possible a more 
thorough archaeological examination of the 
Tennessee Valley region of Alabama than has 
yet been attained in any other portion of the 
State. Most of our knowledge of Alabama 
archaeology is therefore derived from the Ten¬ 
nessee Valley region. It is true that intensive 
excavations have been made at Moundville and 
in the Montgomery area, but these excavations 
have been concerned with specific phases and 
have not revealed the general archaeological 
picture of Central Alabama. At the present 
time studies are being made of material ex¬ 
cavated in South Alabama, and it is expected 
that these studies will give a fairly compre¬ 
hensive picture of South Alabama archaeology. 

THE GENERAL PICTURE 

As previously stated, the Tennessee A’alley 
Region is our best known region archaeologi- 
cally. It was through excavations in this region 
that the true nature of southeastern United 
States archaeology was first revealed. Before 

these excavations were made the prehistory of 
the southeastern United States was sketchv 
indeed. It .was known that several widely dif¬ 
fering Indian cultures were represented, but 
very little was known of the relationships of 
these cultures one to another. With evidence 
unearthed in the Tennessee Valley we have 
made a start toward working out the relation¬ 
ships of these cultures. 

The Tennessee River has along its banks 
numerous shell heaps which provide the evi¬ 
dence of this relationship. Shellfish had played 
an important role in the diet of the prehistoric 
inhabitants, and the inedible shells, discarded 
and accumulated meal by meal, gradually 
formed these shell heaps or so-called “shell 
mounds.” Certain remains of the people or 
peoples responsible for this waste shell were 
embedded in the shell heaps from time to 
time, and the shell mounds thus became a 
stratigraphic record of the people or peoples 
responsible for their accrual. Every detail of 
this stratigraphic picture has not been worked 
out, but we have become aware of certain 
trends of cultural change and development. 

A profile view of a typical shell mound 

Figure 1. Shell mound being excavated on Tennessee River near Waterloo, Lauderdale Bounty. Ala¬ 
bama. This Indian site and hundreds of others are now completely covered by back waters from 

TVA’s Pickwick Dam. (Photo No. (>.‘l Lu°67. Sept. 11, 11136). 
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Figure 2. Typical shell mound being excavated at junction of Mulberry Creek and Tennessee River 
in Colbert County, Alabama. (Photo No. 152 C+°27. July 23, 1937). 

shows that there are definite strata of shell 
midden separated by layers of alluvial deposit. 
( See Figures 1 and 2.) The deepest midden 
layers naturally are the oldest and each layer 
is more recent than the one beneath it until 
we come to the present surface of the ground 
where we find bits of glass, nails, and other 
evidence of Caucasian occupation. This, then, 
is the sort of evidence that the shell mounds 
of the Tennessee Valley have produced to 
make possible an insight into the cultural 
trends of a prehistoric people. 

In the very deepest levels we find the re¬ 
mains of an ancient culture. In fact, we are 
carried back to a time when agriculture was 
unknown in the southeastern United States and 
when stone vessels were used because even 
the simple art of pottery-making was unknown. 
The bow and arrow had not been introduced 
into this area, and apparently these oldest 
inhabitants did not even have a knowledge of 
flint-working. Instead they seem to have relied 
on spear points and knives made of bone and 
antler. This latter observation is perplexing 
because evidence in other areas has always in- 
dictated that the first people of the Americas 
possessed an advanced knowledge of flint¬ 
working. Our finds may represent a local pre¬ 
ference for hone implements. In any case the 
total lack of the use of stone is astounding. 

Artifacts of these “Archaic” people include 
stone and shell heads, shell pins, tubular to¬ 
bacco pipes carved from stone, stone and shell 
atlatl weights and bone atlatl hooks, bone and 
antler projectite points, and, in higher levels, 
bowls carved from steatite. These higher levels 
also show the introduction of stone tools such 
as stone hoes, stone pestles and large, moder¬ 
ately well-made flint spear points. 

These Archaic people often practiced an odd 
type of burial. This is termed the “sitting pos¬ 
ture burial” because as it is found today the 
head and upper body have slumped beneath 
the knees as the flesh has decayed. (See 
Figure 3). 

Gradually the culture of these people of the 
Archaic times underwent significant changes 
until finally their culture resembled what we 
popularly call typical Indian. That is, they be¬ 
came acquainted with the art of pottery mak¬ 
ing. developed farming skill enough to grow 
crops such as squash and beans, acquired the 
bow and arrow, and added other features to 
their culture until their manner of living was 
quite different from that of their ancestors. 

They did not acquire all of these skills, and 
perhaps none of them, through outright in¬ 
vention. It is thought that knowledge of agri¬ 
culture spread from the area of Mexico and 
Central America ; that the idea of pottery mak- 
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ing spread from one of several possible areas; 
and that the idea of building burial mounds, 
and temple mounds of earth was not only in¬ 
troduced from another area but was brought 
in bv a sizeable group of outsiders who re¬ 
mained and absorbed, or were absorbed by. the 
descendants of the Archaic people. 

THE COPENA PEOPLE 

The first evidence we have of a new people 
coming into the area is represented in the re¬ 
mains found in small earth burial mounds 
along the Tennessee River and along the 
streams feeding this river. For want of a more 
suitable name we have called the people who 
buried their dead in these mounds, the “Cope- 
iia” people. With the dead these people often 
buried objects of copper and galena, hence the 
name Copena was coined for them by combin¬ 
ing the first and last parts, respectively, of the 
words, "copper” and "galena." 

The tvpical Copena mounds are rounded or 
conoidal in shape, distinguishing them from the 

later, flat-topped mounds such as the temple 
mounds of Moundville. (See Figure 4.) 

Copena burials are accompanied by various 
artifacts. Typical burial associations are: cop¬ 
per reel-shaped objects (over the chest of the 
burial), copper ear spools, large elbow-shaped 
steatite pipes, greenstone spades, greenstone 
celts, and lumps of galena showing ground 
facets. Less frequently found are: shell beads, 
copper axes, cups made of large marine shell.', 
copper beads, copper bracelets, limestone and 
pottery elbow-shaped pipes, and stone zoor- 
morphic pipes. 

Finding the pottery tobacco pipe in a Copena 
mound was an interesting discovery. L’p until 
the time that this pipe was found the Copena 
people could not be linked with any of the 
peoples represented in the Tennessee River 
Valley shell mounds. This pipe, however, of¬ 
fered a convincing link. The pottery clay from 
which it was formed contained fragments of 
crushed limestone and was in every respect 
similar to the pottery clay found in higher 

Figure 3. “Sitting- posture” burial typical of the Archaic people of the Tennessee Valley. This burial 
was one of many found in a large Indian site on Seven Mile Island in the Tennessee River below 

Sheffield, Alabama. (Photo No. 15 Lu°25. May 10. liVIS. 
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Figure 4. Staking a Copena mound in preparation for excavation. These rounded earth mounds were 
used by the Copena people to cover the graves of their dead. This Indian site is located on the Tennes¬ 

see River in Hardin County, Tennessee. (Photo No. 5Hn'4. Nov. 25, 1936). 

levels of the shell mounds. It is possible that 
the Copena people were one of those who 
brought into the Tennessee Valley Region new 
ideas, ideas that radically changed the way of 
living of the Archaic people. 

THE MIDDLE MISSISSIPPIAN PEOPLE 

Just as the Copena people may have brought 
into the Tennessee Valley the idea of burial 
mounds, so a later people either brought in or 
acquired the idea of temple mounds. Since 
these temple mounds were first studied in 
detail in the middle region of the Mississippi 
Valley, the people responsible for building 
them have been termed the “Middle Mississip- 
pian” people. These people replaced or more 
probably absorbed the Copena people and the 
descendants of the Archaic people. So thor¬ 
oughly did they implant their customs into all 
existing cultures of the southeast¬ 
ern United Sates that when the 
Caucasian race appeared on the 
scene in the 16th century there was 
a close similarity to the basic cul¬ 
tures of all Indians living in the 
Southeast. There were local varia¬ 
tions, in such things as burial cus¬ 
toms, totemic clans and moieties, 
hut methods of manufacturing and 
other basic cultural features had 
become significantly uniform. 

Representative of the most sophisticated of 
the Middle Mississippian people who ushered 
in this new era, were the Indians who built and 
inhabited the enormous center at Moundville. 

The customs of these people included all of 
the attributes of the highest cultural level at¬ 
tained by the Indians of the United States. A 
sample of their pottery is shown in Figure 5. 
When we search for the source of this type 
of culture we repeatedly look toward Mexico 
and Central America, and for good reason. 
The temple mounds themselves are probably 
akin to the Aztec pyramids of Mexico. (See 
Figure 6.) Symbolic designs found at Mound- 

Figure 5. A water bottle from Moundville, Ala¬ 
bama, with engraved, complicated scroll design. 
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Figure 6. A “temple mound’’ at Moundville, Alabama. This mound measures 58 V* feet high and 
covers almost two acres. (Photo No. 2890). 

vilie such as the plumed serpent and the hand 
eye design, occur frequently in the art of Old 
Mexico and Central America. These designs 
seem too abstract to have originated indepen¬ 
dently in two separate areas. Archaeological 
research now being carried out in Mexico and 
Central America is fixing even more tightly 
the postulation of this bond between Old Mexi¬ 
co and the temple mound cultures of the 
Southeast. 

The prehistory of the Tennessee Valiev, 
then, may be broken down into the stories of 
three peoples; first, the Archaic; second, the 
early mound builders or the Copcna people; 

and third, Middle Mississippian peoples who 
built the temple mounds and who probably 
looked to Moundville as their "sacred place." 
We are certain of the sequence in which these 
peoples inhabited Alabama, but we are igno¬ 
rant of the circumstances that brought about 
the changes. 

Archaeological findings in other areas of 
Alabama fit into the general picture of Ten¬ 
nessee Valley archaeology. There are local 
variations in these other areas, but nothing sc 
far has indicated the existence of any major 
cultural horizon other than those recognized 
in the Tennessee Valiev. 



SOCIAL VALUES, A “MUST” CONCERN OF THE SOCIAL SCIENTISTS 

By George A. Douglas 

Alabama College, Montevallo, Alabama 

“Science and value, it is claimed, are 
utterly incommensurable. Any interest 
which is scientific can have nothing to do 
with values, and any concern with values 
must lie outside the realm of science.” 

In this quotation found in the October, 1946, 
ScicntificMonthly, .Dr. A. C. Benjamin states 
a frequently-held belief. In justice to Dr. Ben¬ 
jamin I quote further: 

“The result of this outlook is a mis¬ 
understanding of both science and of 
those value pursuits to which it is op¬ 
posed.” 

Nevertheless, with considerable accuracy it 
describes the opinion of many contemporary 
scientists. We all recognize that this subject 
arouses much contention among scientists. 
However, it is hoped that this discussion will 
lead, in the words of the wag, to “more light 
and less heat.” 

When I use the term “value” or “values,” 
I shall be referring to those objects, material 
or non-materail, in which, in the judgment of 
at least one person, inheres the capacity to give 
human satisfaction. Whether the object actual¬ 
ly gives anticipated satisfaction is immaterial. 
Inasmuch as value objects may be material or 
non-material, we find food, clothing, status, 
roses, economic theories, political organiza¬ 
tions, friendships, etc., all included in this 
definition. 

Because objects to which value has been im¬ 
puted give satisfaction, value judgments be¬ 
come the basis for making decisions. Alterna¬ 
tives of behavior will be resolved when some 
value or value-complex stands out as superior 
to other values or value-complexes. The vali¬ 
dity of this assertion is based upon the as¬ 
sumption that humans will choose that course 
of action which they believe will bring to them 
the greatest total of satisfaction. This belief 
may arise from the conscious portion of the 
personality sometimes designated as the ego, 
or it may develop from those subconscious 
strata likewise referred to as the suger-ego or 
the id. It appears immaterial whether the mo¬ 
tivation for the belief that an object is a value- 
object comes from the rational or the irra¬ 
tional, or both. The human personality imputes 
to the object its value-quality and therefore 

acts in accordance with that determination. It 
would seem logical to conclude that values are 
the guideposts to decisions and choices. 

Now let us inquire whether social values 
constitute an appropriate subject for scientific 
analysis. I presume there would be general 
concurrence that any subject matter which is 
capable of human analysis is an appropriate 
subject for scientific scrutiny. The bone of 
contention does not arise from a desire to 
study social values; but controversy occurs 
over the jurisdiction of the scientist to make 
value judgments. That is. it is the contention 
—and I have no quarrel with the contention, 

that a scientist cannot tell a person or a group 
what they ought to do. George Lundberg has 
stated this proposition in his recent book, Can 
Science Saz’c Us? On page 102, he says: 

“. . . science does not directly tell us 
what we should want. But it does not fol¬ 
low that science cannot deal practically 
with human values. Bv providing reliable 
estimates of the new and remote conse¬ 
quences of alternative courses of action, 
science CONDITIONS THE CHOICES 
—the values—of men.” 

However, the case is not as clear as this 
statement tends to indicate. For scientists do 
make value judgments. What scientist would 
fail to agree that the best method for obtaining 
truth is the method of science? That is, if we 
would search for truth, we not only ought but 
we MUST use the method of science. This I 
submit is a value judgment. Furthermore, we 
cannot for an instant relax in our rigorous de¬ 
mands for integrity and honesty within our 
ranks. Another value judgment. Dr. Benjamin, 
in the before-mentioned article in the Scientific 
Monthly, puts it this way: 

“That observations obtained under con¬ 
ditions of haste, excitement, or fatigue, 
however urgently they may have been 
needed at the moment, are thoroughly un¬ 
reliable ; that “pet” theories must be veri¬ 
fied with extreme caution because of the 
emotional halo which surrounds them. 
None of these is a case of throwing value 
out of science; rather, certain values— 
those of objectivity in attitude and caution 
in method—are held to be dominant over 
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those of emotionality, personal prejudice, 
haste, and carelessness.” 

John Dewey states the same proposition in 
a monograph of the International Encyclopedia 
of Unified Science series entitled “Theory of 
Valuation.” He asserts that 

", . . all deliberate, all planned human 
conduct, personal and collective, seems to 
he influenced, if not controlled, by esti¬ 
mates of value or worth of ends to be 
attained.” 

From these observations 1 find no other 
conclusion than that scientists do make value 
judgments. How can this apparent paradox be 
explained ? 

The distinction will become clear if we ana¬ 
lyze the conditions under which scientists do 
make value judgments and under which thev 
appear to hesitate or refrain from making 
such judgments. Let us suppose a scientist and 
a young wife come to us for advice. The scien¬ 
tist inquires if he may allow a personal pre¬ 
judice to influence his collection of data. The 
young wife asks if she should divorce hei 
unfaithful husband. We give an immediate 
“no” to the scientist but we hesitate to answer 
the young lady with the same alacrity. Whv 
the difference? Each is a value judgment; each 
involves alternatives of action ; each involves 
the question, “what ought I to do?” The dis¬ 
tinction is that we have an already-accepted 
value for the behavior of the scientist, but 
not for marital infidelity. The objectives of 
science demand the utter absence of personal 
desires, but the objectives of marriage do not 
require any such absence of infidelity. In the 
former case, there is general acceptance of 
certain standards of behavior, while in the 
latter there is no such general agreement. In 
the absence of evidence to the contrary, we 
may therefore conclude that the scientist makes 
value judgments when the culture of which 
he is a part has universally accepted the value 
involved. Let us hold this conclusion in mind 
while we return to the question of how science 
can deal with values. 

I indicated earlier that there appears to be 
no controversy as to whether or not science 
may with consistency to its own standards 
analyze values. Dewey, in the before-mentioned 
monograph, re-states this position for us with 
clarity and adequacy. He writes: 

“Valuations exist in fact and are capa¬ 
ble of empirical observation so that pro¬ 

positions about them are empirically veri¬ 
fiable. What individuals and groups hold 
dear or prize and the grounds upon which 
they prize them are capable, in principle, 
of ascertainment, no matter how great the 
PRACTICAL difficulties in the way.” 
(p. 58). 

We need not labor this point. But we still 
have not decided how to answer the young 
wife earlier referred to with the same degree 
of assurance that we did the scientist. In the 
one case we accepted so unconsciously the 
value involved that we did not realize it was 
being assumed. Actually the logical steps were 
as follows: F'irst, we assumed that science is 
objective; second, we assumed that personal 
prejudice is not objective. We then resorted 
to the common “If . . . then” form of logic. 
If we accept these assumptions, then the scien¬ 
tist cannot indulge in personal prejudices. But 
we had no “if” that could be used to answer 
the young wife. Suppose we had said. “If we 
assume that no faithful spouse should con¬ 
tinue married to an unfaithful spouse.” logic 
would have demanded that we tell the young 
lady, “You should obtain a divorce.” But had 
we started with “If we assume that the mar¬ 
riage vows, ‘till death do us part,’ is an in¬ 
violate contract, then she should not obtain a 
divorce.” Thus one value would lead us to say 
“yes” and another would lead to “no.” I be¬ 
lieve this demonstrates the reason scientists 
hesitate to answer such questions. What are 
we to do ? 

Allow me to pose a parable. Imagine l come 
to you for advice. I tell you that a friend has 
offered to give me either 100 Italian lira or 
100 French francs. “Which.” I inquire, 
“should I accept?” Again a value judgment i' 
involved. However, this question is not diffi¬ 
cult of solution. If we assume that the choice 
would depend upon the relative purchasing 
power, then you would recommend that 1 ac 
cept that monev which has the greater gold 
content, or which would exchange for the 
larger number of American dollars, or some 
other usable medium. Let us apply the same 
working principle to our above stated paradox 
of values. 

If we could discover a more basic or ulti 
mate value which is capable of measuring both 
of the mentioned values, wi could help the 
voting lady to a decision. This suggests one 
of the verv frequent dilticulties in making 
choices. W e are often confronted In apparent 
ly equal but conflicting values. In the presence 
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of such we may feel helpless. That is, we are 
helpless unless we discover the most funda¬ 
mental of all values—the value of which there 
is none more basic. 

We are now read} for—in fact we must 
ask—is there such a value in our culture? If 
there is such a value, how may it be discovered 
or recognized? I would like to suggest a pos¬ 
sible starting point; however, until we dis¬ 
cover this value or think we have discovered 
it, let us refer to it simply as Value A. Now 
assuming that Value A is the most basic of 
all values, does it not follow that any great 
cultural problem which is settled or solved in 
a manner consistent with Value A will be set¬ 
tled with finality - at least, with as much 
finality as there is in Value A. Likewise, any 
problem or condition which is not settled in 
a manner consistent with Value A will be in¬ 
conclusively determined. 

There are issues which appear to be defi- 
nitelv settled. There is no question in our cul¬ 
ture as to our loyalty to the republican form 
of government as against the monarchial form. 
Likewise, woman suffrage appears to have 
been settled permanently. Again, there is no 
question where we stand on the question of 
human slavery. And there is deep allegiance 
to universal education. 

On the other hand, we have problems which 
do not seem to be able to be solved. Take for 
example, the problem of alcoholic beverages, 
or interferrences between government and bus¬ 
iness, treatment of minorities, or Victorian 
morality. 

Investigation should indicate that the first 
set of examples have been solved in a manner 
consistent with Value A, while the solutions 
attempted in the second group of examples 
have not been consistent with this value. 

What can Value A be? May I suggest the 
following: Value A is the fullest development 
of the creative powers and caparities of all 
individuals. This proposition I would like to 
submit to your consideration, scrutiny, and 
criticism. If we consider the above conditions 
which appear to have been settled, we find 
that each of the solutions has conformed to 
this value. Time does not permit me to go 
into an extended demonstration of this state¬ 
ment ; however, I would welcome discussion 
and criticism of the validity of this conclusion. 
When we consider the problem of beverage 
alcohol as one of the unsolved problems I be¬ 
lieve this position is strengthened. The tech¬ 
nique of the 18th Amendment missed this 

value completely. The 18th Amendment pro¬ 
hibited the manufacture, transportation and 
sale of alcoholic liquors. There is nothing suf¬ 
ficient!}' harmful in the manufacture, trans¬ 
portation or sale of alcoholic beverages to pro¬ 
hibit such activities. It might be pointed out 
as a corollary that in some instances, the prob¬ 
lem has been dealt with from the standpoint 
of our value and apparently it works success¬ 
fully. People who drive an automobile while 
under the influence of alcohol are punished 
without sympathy. 

I his discussion has taken us into unexplored 
fields. Such fields must perforce be entered 
with great caution. This paper represents the 
crudest forms of measurements. As such, it 
demands continued study and unrelentless 
criticism. However, if the hypothesis that 
values form the basis of decisions, is valid, we 
have here virgin and fertile territory. Further¬ 
more, if the assumption that there may be a 
single basic value in our culture at the present 
era proves to be true, we will have, when that 
Value is substantiated, a most useful imple¬ 
ment. For example, if the fullest development 
of the creative powers and capacities of all in¬ 
dividuals were proven conclusively to be our 
most ultimate value, we can readily understand 
its significance in numberless situations. The 
problem of divorce, what forms of leisure 
should he provided, how should the Negro be 
dealt with, how can authority and power be 
properly circumscribed, and a myriad other 
problems in the life of individuals, groups and 
nations could be analyzed from the standpoint 
of the promotion of this value. We further¬ 
more would have a measure of progress. 

Let me emphasize in closing that I am not 
suggesting that we as scientists attempt to in¬ 
form our fellow men that this should be their 
ultimate value. Our task is but to determine 
whether or not, in the on-going activities of 
the affairs of our culture, people act as though 
it were their ultimate value. We will remain 
true to our own scientific values by collecting 
further data on this subject and drawing logi¬ 
cal conclusions therefrom. And we will be no 
less scientific by drawing the very practical 
lesson that if this be the ultimate, value, then 
the most accurate means of attaining it is bV 
following some demonstrated procedure. I 
humbly hope that this venture into unplotted 
territory may encourage others to participate 
in the work which will lead to verification, 
modification, or rejection of the foregoing 
hypothesis. 



PREDICTING POTENTIAL READERS OF PUBLICATIONS 

By Paul Irvine 

Alabama Polytechnic Institute, Auburn, Alabama 

The Problem of Adjusting Publications 

Public agencies issue thousands of publica¬ 
tions which are intended to carry important 
and useful information to the general public 
or to specific population groups. Only recently 
has there been a scientific approach to the 
problem of adjusting these publications to the 
reading abilities of their intended readers. 

This problem poses two questions: (a) How 
difficult is the material? (b) How well do the 
readers read? If there existed comparable 
quantitative answers to these two questions, it 
would be possible to predict the number and 
proportion of the intended readers who could 
actually read any given publication. 

To answer question (a), there is now avail¬ 
able the Readability Index. This index is ob¬ 
tained by use of a formula such as that of 
Lorge1 or Flesch.2 These formulas utilize 
several factors in the written material which 
have been found to correlate highly with the 
degree of reading difficulty, each factor carry¬ 
ing a statistically determined weight. The index 
number (R.I.) resulting from the computation 
is adjusted to approximate the conventional 
grade-level established bv standardized reading 
tests. 

Question (b) calls for a measure of the 
reading ability of population groups which is 
expressed in terms comparable to the R.I. This 
paper describes the instrument devised for this 
purpose. 

Devising the Graph of Potential Readers 

The basic data for this study are found in 
The 16th Census of the United States, 1940: 
Population: Vol. IV, Characteristics by Age. 
State tables provide data regarding “Years of 
School Completed” for various population 
groups within each state. 

By calculation the distribution of the educa¬ 
tional attainment of several major groups was 
determined. From these figures a graph of 
each distribution was made. This provided a 
convenient instrument upon which the R.I. 
of a publication could be imposed to determine 
the number or proportion of potential readers. 
For instance, in working up the graph for the 

1. Lorge, Irving, “Predicting Readability,” Teachers College 
Record 45: 404-419. 

2. Flesch, Rudolf, Marks of Readable Style: a study in adult 
education, Columbia University, Teachers College. 1943. 

adult population of Alabama, the number of 
individuals who finished each grade in school 
was listed. These figures were plotted on a 
graph sheet to form a distribution graph. 

Graph I: Alabama Total Population - 25 Years Old and Over 

Years of School Completed 

Years 

Graph II: Alaoama Rural Farm Population - 25 Years Old and Over 

Years of School Completed 

Years 
Completed 

For convenience in use. the entire distribution 
was divided into decile-- which were listed. 
Fhen each decile point was drawn on the graph. 

Thus, we can say from our graph that the 
upper 10 per cent of Alabama adults have 
completed at least 12.67 years oi school ; 20 
per cent have completed at least 10.7 years of 
school: 50 per cent (median) have completed 
til least 7.1 grades of school: and on down to 
the lowest 10 per cent which have completed 
not more than 2.24 years of school Graph II 
represents the distribution of the adult farm 
population of Uabama. 



28 Paul Irvine 

Similarly, graphs were made for these two 
population groups of the 13 Southern States. 

Since these graphs are for use of public 
agencies which serve large and general popu¬ 
lation groups, division by races is not shown. 
However, this same technique may be used for 
any group (racial, age. occupational or other 
specific group) for which census figures are 
available. 

Before this device could be used with con¬ 
fidence it was necessary to answer the ques¬ 
tion: “Is ‘Years of School Completed” com¬ 
parable to reading level of a population 
group?” A recent study by a recognized au¬ 
thority shows that people can read at a level 
slightly below “years of school completed.” 
For predictive purposes, however, the proposed 
device is relatively reliable. It is usable for 
measuring the reading levels of major popula¬ 
tion groups. Thus, we assume that people who 
finished a certain grade in school can read at 
the corresponding reading grade level. For in¬ 
stance. those who completed seven years of 
school can read materials of seventh grade 
reading difficulty. 

Thus the two combined devices may be used: 

1. to estimate how many or what proportion 
of people can read a certain publication 

2. to determine the level at which a publi¬ 
cation should be written in order to be 
read bv a certain popuation group 

3. to measure a manuscript and determine 
its readibility in relation to the reading 
characteristics of its intended readers 

. 4. as a basis for use of the printed page in 
any public relations program. 

Applying the Two Instruments of Prediction 

To illustrate the use of these two measures: 
a certain health bulletin contains information 
criticallv needed by the people of Alabama. 
This bulletin is scored bv the Flesch Formula. 
Its Readability Index (R.I.) is found to be 
12.3. Applying this R.I. to the base line of 
Graph I, we find that 12 per cent (160,000) 
of Alabama’s adults can read it. Applied to 
Graph II, it is evident that about 5 per cent 
(2,800) of Alabama’s farm people can read it. 

This bulletin is re-written to adjust its read¬ 
ing level. Its R.I. is now 6.1. Applying this to 
the base line of the two graphs, it is evident 
that the new bulletin is readable by 60 per cent 
(800,000) of Alabama adults It can be read by 
50 per cent (280,000) of her farm adults. 
Thus, the adjustment of this bulletin has made 

it available to 5 times as many adults in the 
general population and 10 times as manv farm 
adults. 

TABLE I 

Potential Readers of Typical Publications 
* (1) (2) (3) (4) (5) 

Publications R.I. U.S. South Ala. 

Ala. 

Farm 

(4) is 

of (1) 

Comics 5.0 85 75 70 61 72 % 

Bulletin ‘A’ 6.1 80 65 60 50 62.5% 

Bulletin ‘B’ 7.1 73 57 50 38 52 % 

Bulletin ‘C’. 7.8 66 50 42 30 45 % 

Readers’ 

Digest . 8.6 50 40 33 21 42 % 

* Alabama 

Newspapers 9.5 37 32 27 14 37 % 

Bulletin ‘D’ 10.3 32 27 22 10 31 % 

Bulletin ‘E’ 12.3 20 20 12 5 25 % 

*Based on preliminary studies l>y the Research [nterpretation 
Council. 

It will be observed that the “comics” are 
readable by a major proportion of each of the 
four population groups. It should he noted 
(col. 5) that the proportion of Alabama farm 
people who can read “comics” is 72 per cent 
as large as that of the U. S. population. 

Bulletin “E”, on the other hand, is readable 
by only % as many Alabama farm people as 
by U. S. adults. Thus, more easily read ma¬ 
terials serve Southern and Alabama audiences 
almost as well as they serve national audiences. 
But more difficult reading materials leave an 
increasing proportion of Southern readers out¬ 
side the range of possible reading (col. 5) 

The table shows that materials intended for 
large audiences in the South need to be adapt¬ 
ed to the reading levels of the people of the 
region. 

Four of the publications are so written as 
to be available reading for 50 per cent of a 
specific population group. Readers’ Digest is 
controlled to a reading level (8.6) which in¬ 
cludes the upper 50 per cent of the nation’s 
adults. Similarly, Bulletin “C”. at 7.8, is read¬ 
able by 50 per cent of Southern adults; Bulle¬ 
tin “B.” a health bulletin at 7.1. is designed to 
serve 50 per cent of Alabama adults; and 
Bulletin “A”, an agriculture leaflet at 6.1, is 
designed to serve the upper 50 per cent of 
Alabama farmers. 

The table also indicates that the circulation 
of national publications is definitely limited in 
the South by reason of reading levels of the 
several population groups. 
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Table II shows median years of school com¬ 
pleted in the nation, the South, and 13 South¬ 
ern States. 

TABLE II 

Median Years of School Completed 

U. S., The South, and 13 Southern States 

Total Population Rural-Farm 

25 Years Population 25 

and Over Years and Over 

United States _ 8.6 8.1 

The South _ 7.8 6.7 

Oklahoma 8.6 8.1 
Florida _ 8.6 7.2 
Texas _ 8.5 7.4 
Kentucky _ 8.2 7.5 
Tennessee 8.1 7.1 
Arkansas _ . 7.9 6.9 
Virginia _ 7.5 6.6 
North Caroline 7.3 6.6 
Mississippi _ 7.2 6.2 
Alabama _ 7.1 6.1 
Georgia _ 7.1 5.9 
South Carolina 6.7 5.5 
Louisiana 6.6 4.7 

These figures indicate that the median edu¬ 
cational level of the adult population of these 
Southern States is about one year below the 
national level. The South's farm population is 
two years below the level of the nation’s 
adults, and 1.4 years below the nation’s farm¬ 
ers. 

Publications written for the upper 50 per 
cent of the nation’s adults will serve less than 
half (40 per cent) of our general population 
and a much smaller proportion (27 per cent I 
of our farm people. Even if federal publica¬ 
tions were adjusted to the median level of the 
nation’s farmers, they would serve onlv 33 per 
cent of Southern farmers. For instance, a re¬ 
cent federal bulletin on soil conservation with 
an R.I. of 8.7 is readable by 45 per cent of 
U. S. farmers, but only 20 per cent of Alabama 
farmers. 

Adjustment of publications is therefore a 
critical problem in the Southern states. The 
established writing patterns of publications and 
of journalism must be adjusted if thev are to 
serve the reading needs of our people. 

In this process of adjusting the printed page 
for wider circulation and use, the technique.- 
here described are practical and helpful tools. 



FOOD CONSUMPTION HABITS OF SOME URBAN FAMILIES OF ALABAMA1 

By E. Neige Todhunter 

Research Laboratory of Human Nutrition, University of Alabama, 
University, Alabama 

This dietary study was undertaken because 
little quantitative information is available re¬ 
garding the adequacy of diets and food expen¬ 
ditures by urban families of Alabama; the 
close relationship between dietary adequacy 
and health is well established. 

White families voluntarily participating in 
the study were those whose income and occu¬ 
pation were believed to be representative of 
small towns in this state. Data were secured 
for periods of one week each at four seasons 
of the year in order to determine whether there 
was a seasonal variation in the food consump¬ 
tion habits of a given family. 

The families lived in the city of Tuscaloosa 
and had incomes ranging from $1200 to $2400 
a year, obtained from occupations such as me¬ 
chanic. salesman, college teacher, truck driver, 
and paper-mill employee. Twenty families par¬ 
ticipated for two seasons; 16 for three seasons 
and 10 for all four seasons of the year, thus 
giving data for a total of 66 one-week studies 
of food consumption. The average size of fam¬ 
ily was 4.4 persons, with from one to five 
children in each family and a total of 89 in¬ 
dividuals. 

The first dietarv record was made for the 
week beginning October 28, 1942 and the last 
record was in November, 1943. Rationing of 
sugar was in effect from June, 1942 and ra¬ 
tioning of meat began in March, 1943. 

PROCEDURES 

Food Consumption : The weighed-inventory 
and food purchase method was used. The 
field-worker weighed all food in the home at 
the beginning of the week and again at the 
end of the period. Daily visits were paid to 
the family at meal times and any food pur¬ 
chased that day or obtained from the garden 
was weighed and recorded. Brand names, la¬ 
bels from canned products, price paid, and 
other pertinent information was obtained. The 
menu and number of persons at each meal 
were recorded. For food on hand, or food 
produced at home, current local prices were 
used. 

1. This investigation was made possible by grants from the 
General Education Board and the University of Alabama 
Research Fund. 

Other Data'. Information was secured on 
methods of food preparation; kitchen equip¬ 
ment and facilities for food storage ; food likes 
and dislikes of individual members ; home pro¬ 
duction of food ; and age, height and weight 
measurement of all individuals. 

Dietary Calculations: In order to compare 
food expenditures by different families and 
the source of nutrients, foods were classified 
in groups on the basis of similarity in proxi¬ 
mate composition. The following groupings 
were used (a) bread and cereals, (b) milk, 
cheese, and ice cream, (c) eggs, (d) meat, fish 
and poultry, (e) fats, ( f) sugars and sweets, 
(g) fruits and vegetables, (h) miscellaneous. 

The nutritive values were calculated from 
tables of the National Research Council (1) 
and the Bureau of Human Nutrition and 
Home Economics (2). 

The number of persons eating at each meal 
during the seven-day period was added and 
divided by three, thus giving the “day-persons” 
for the period. This figure divided into the 
total calculated nutrients in each diet-record 
gave the average daily intake of nutrients per 
person; no allowance was made for table 
waste. Further details of procedures and analy¬ 
sis of the data of all phases of the study will 
appear later (3). Some data of special interest 
are presented here. 

RESULTS 

In judging the adequacy of the diets com¬ 
parison was made with the National Research 
Council recommended daily allowance (4); it 
is recognized that these allowances are probab¬ 
ly liberal ones and that any values falling be¬ 
low these are not necessarily indications of 
inadequacy. 

Dietary Adequacy: The calorie intake was 
high in the majority of cases. In 42 of the 66 
diet-periods the average daily calorie intake 
was above 3000; the lowest value was 2200 
calories. The percent of calories obtained from 
bread and cereals was not excessive, the high¬ 
est for any family being 38 percent. However, 
the calorie intake from fat was above the re¬ 
commended 15 percent (5). The average calo¬ 
ries from fat for all diet-periods was 21 per¬ 
cent and ranged from 10 to 46 percent. 
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The protein intake was adequate in amount 
in all cases but in four diet-periods the calories 
from protein were less than the recommended 
10 percent of the total calories. The quality of 
the protein is of greater importance than the 
total protein intake, and to protect against pos¬ 
sible amino acid deficiency in the diet 50 per¬ 
cent of the protein should be from animal 
sources. In all but four of the 66 diet-periods 
more than 50 percent of the protein was ob¬ 
tained from meat, milk, cheese, and eggs. The 
consumption of meat did not appear to de¬ 
crease after meat rationing was in effect. 

Calcium intake was adequate in all except 
two periods, being 0.53 and 0.69 gram instead 
of 0.80 gram. In only four instances did the 
iron intake fall slightly below the recommend¬ 
ed 12 mg. The vitamin A intake was low in 
five cases, being from 3000 to 4700 Interna¬ 
tional k nits instead of 5000 units. Intakes of 
thiamine and riboflavin were adequate. Niacin 
intakes were below the recommended 12 mg. 
in nine periods. One family had low or border¬ 
line intakes of niacin in all four of the season^ 
studied. 

In seven periods the vitamin C intake was 
less than the recommended 70 mg. daily. Citrus 
fruits were used by some of the families but 
the major portion of the vitamin C was sup¬ 
plied by turnip greens, sweet potatoes, cabbage, 
and Irish potatoes. Since families in this region 
cook many vegetables for an excessivelv long 
time, it is probably that in many diet-periods 
the calculated vitamin C value was higher than 
the actual value. The average cooking time re¬ 
ported in this study for turnip greens was 83 
minutes and ranged from 30 minutes to 3 
hours. 

Food Expenditures: The actual cash expen¬ 
diture for food bv each familv showed a wide 

range from $4.44 to $19.29 per week and was 
not related to the size of the family. In fifteen 
families the money value of food consumed 
during the week was considerably higher at 
everv period than the cash expenditure. This 
was because these families produced some of 
their own food and also had a supply of home- 
canned food on hand. Thirteen families had 
chickens. 16 families had vegetable gardens 
and eight families each had a cow. The money 
value of the food consumed increased with the 
size of the family. For families of three per¬ 
sons money-value of food ranged from $9.53 
to $20.55 per week and families with seven 
persons consumed food of a money-value 
ranging from $21.02 to $23.33 (see Table 1 ). 

TABLE I 

Cash Expenditures for Food and Money Value 

of Food Consumed Per Week for 

Different-Sized Families 

Families Range in Cash 

of: Expenditure 

Range-in Money- 

Value 

3 persons 

4 persons 

5 persons 

6 persons 

7 persons 

$9.37-12.28 

4.44-15.47 

6.03-19.29 

8.57 

5.92-13.50 

$ 9.53-20.55 

12.51-17.80 

14.57-23.79 

19.84 

21.02-23.33 

The money-value of food is thus seen to take 
a high proportion of the family income. When 
the cash expenditure of all families for food 
during the first season of studv was calculated 
as percent of the income, the average was 
found to be 27.9 percent. The familv with the 
lowest income, and seven in the familv. spent 
a higher proportion of their income for food. 
50 percent, than did any other familv. This 
familv also had their own cow and chickens 

TABLE II 
Average Daily Intake of Nutrients Per Person in Two Families at Four Seasons 

Family & 

Month 

of Study Calories Protein Calcium Iron 

Vitamin 

A Thiamine 

Ribo¬ 

flavin 

Nia¬ 

cin 

A it am 

C 

gm gm mg I. U. mg mg mg mg 
H Dec. . 3450 92 1.26 19.4 6170 1.75 2.01 15 90 

March 3120 93 1.74 16.5 7713 1.69 2.60 11 61 
June 3439 109 1.91 21.0 7634 1.96 3.21 16 80 
Oct. 2624 87 1.64 17.9 3201 1.97 2.01 12 42 

I Dec. 2981 87 .69 19.2 4493 2.44 2.25 15 33 
March 3577 101 1.01 16.7 6526 2.19 O •)" 14 59 
July 2925 90 .91 14.7 4695 2.10 *2 15 70 
Oct. 2956 87 .53 17.0 11562 2.34 1.63 20 77 
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TABLE III 
Total Food Expenditures and Percent of Money for Different Foods 

Family & 

Month 

of Study 

Total Expenditure Percentage of money value from different food groups 

Cash 

Money 

Value 

Bread & 

Cereals 

Dairy 

Products Eggs Meat Fats Sugars 

Fruits & 

V egetables 

H Dec. $13.95 $20.91 6.8 13.3 4.3 17.7 16.5 7.3 31.7 

March 12.10 24.78 11.7 27.5 7.8 7.7 18.9 4.2 15.7 

June 12.76 27.02 8.0 29.1 2.8 14.1 13.7 5.3 22.5 

Oct. 15.18 20.90 11.4 21.6 2.4 25.7 8.8 3.6 22.6 

I Dec. $10.79 $11.16 9.3 10.7 8.5 21.9 15.4 4.6 17.3 

March 10.29 10.29 10.5 14.9 10.5 17.0 21.3 6.3 15.2 

July 11.27 13.28 6.7 11.1 15.0 16.4 16.3 4.6 27.2 

Oct. 15.02 15.33 5.3 4.2 15.7 29.2 12.9 4.3 18.4 

to supplement the diet. Two families < of four adequate diets in a lmost all cases. but the ex- 

and five members each spent only 11 percent penditure for food was high. 

of the income for food and both had a cow 
and chickens to supplement their diet. 

Seasonal Variation : Dietary studies, particu¬ 
larly of the weighed-inventory type, are expen¬ 
sive and time-consuming. For these reasons 
diet studies are frequently made for periods 
of one week only. Results obtained for two 
families at four seasons of the year are shown 
in Tables 2 and 3, and the variation in nutri¬ 
tive value and expenditure for different foods 
at each period is considerable. 

Hcight-JVeight of Children : Comparison of 
weight for height and age of all children with 
Baldwin-Wood standard tables (6) showed 
that only one boy was below “standard” 
weight, but six boys were more than 10 per¬ 
cent above “standard” weight for their height- 
age (12.5. 13.2, 15.7, 16.0, 16.6, 17.2 percent 
above.) 

None of the girls were above “standard” 
weight and three were more than 10 percent 
below ( 14.6, 16.7, 23.2 percent below.) 

Summary: The urban families studied had 
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LABORATORY TEACHING—A WASTED OPPORTUNITY 

E. V. Jones, University, Alabama 

There is a growing demand that something 
be done about science education in the South¬ 
eastern area. The situation is very complex 
and no simple remedy is possible. One very 
critical problem is teachers’ salaries. It is gen¬ 
erally admitted in theory that a school teacher 
should be paid at least as well as an illiterate 
common laborer though the theory may not 
always be put into practice. 

An equally serious problem is the tragic lack 
of qualified teachers. This lack results to a 
considerable degree from the attitude of col¬ 
lege teachers toward professional training for 
teachers. Few college teachers have had pro¬ 
fessional training for teaching and the writer 
believes that, partly because of this lack of 
professional training of our college teachers, 
we find the poorest teaching in our whole 
educational system at the freshman college 
level. This is most deplorable for if there is any 
one college level at which good teaching will 
bear richer fruit than at any other it is the 
freshman level. With the general quality of 
freshman college teaching at such a low ebb 
it is a serious charge to say that the weakest 
point in the freshman teaching program is in 
the freshman laboratory. That, however, is 
the considered judgment of the writer. It is 
only fair to say that direct reference is made 
here to freshman chemistry but the teaching 
in other elementary sciences is probably little 
better. There are various reasons for this de¬ 
plorable situation as we shall see later. 

Most college teachers of science at least give 
lip service to the idea that laboratory work is 
an essential part of the student’s study pro¬ 
gram. Some teachers of freshman chemistry 
argue that it is a waste of the student’s time 
to devote two afternoon’s per week to the 
laboratory. These teachers probably do not 
teach in the laboratory. This paper is addressed 
especially to them. For them laboratory teach¬ 
ing is a wasted opportunity. Many years ago 
the writer came under the influence of two 
great teachers whose views are quoted below 
with general approval. George R. Twiss of 
Ohio State University, a physicist and special¬ 
ist in methods of science teaching said,1 “Chem¬ 
istry is par excellence the experimental science 
inasmuch as little chemical knowledge of con¬ 
sequence can be learned without making ex¬ 
periments.” Alexander Smith, head of the 
department of chemistry at the Universitv of 

Chicago and later head of the department of 
chemistry at Columbia University said,2 “The 
study of chemistry, or any other body of 
knowledge, must be carried out by direct en¬ 
counter with the material of the science itself. 
The study of what some one else has said or 
thought about the subject is an interesting, but 
entirely different exercise. . . . So the term 
‘study of chemistry’ can properly be applied to 
nothing but laboratory study of the subject. 
An author’s explanations and verbal state¬ 
ments are but a feeble and exceedingly partial 
substitute for the facts themselves. Really to 
know what the facts of chemistry are they 
must be seen and handled directly.” There can 
be no doubt that these men thought of the 
laboratory as being absolutely essential for the 
student in his study of chemistry. 

This paper, however, is concerned mainly 
with another aspect of this whole problem of 
the laboratory sciences, namely, the importance 
of the laboratory to the teacher in teaching- 
chemistry. To quote Dr. Twiss again, he said 
“. . . xit is of little avail to attempt to teach 
chemistry without a large amount of individual 
laboratory experimentation; and the very first 
lesson and every succeeding lesson in which a 
new topic is taken up. should be an experi¬ 
mental problem in which the pupil himself is 
the experimenter, guided and assisted, of 
course, by the teacher.” 

In a recent issue of the Journal of Chemical 
Education, Dr. Thomas D. Coke, physicist of 
the University of Pennsylvania, in a tribute to 
Edgar Fairs Smith, thrice president of the 
American Chemical Society, under the title 
“Cultural By-products of Laboratory Inst rue 
tion” said of his work under Dr. Smithy "In¬ 
struction centered in the laboratory. Demon 
stration lectures, faithfully prepared and 
admirably delivered, introduced the student to 
chemical phenomena and chemical concepts. In 
the laboratory he met matter and its chemical 
phenomena face to face. \nd during the reci¬ 
tation hour he gave an account of what he 
had done, of what he had observed, and of 
what conclusions he had drawn. In the pre 
sence of phenomena had he been honest with 
them and with himself? Sham knowledge 
crammed from books, learned quotations from 
authorities wilted under Dr. Smith’s oral 
quizzing. Did the student know of his own 
knowledge? In that. and in that alone, D: 



34 E. V. Jones 

Smith was interested while the student was 
reciting.” Dr. Cope said. “Instruction centered 
in the laboratory.” From the above quotation 
it is obvious that under Edgar Fairs Smith 
the recitation also was directed at the work 
of the laboratory—not at the lectures nor at 
the textbook. 

It must be admitted that informed opinion 
is divided on the relative merits of individual 
laboratory work and lecture demonstrations. 
Numerous attempts have been made to settle 
the question by experimental methods. Such 
attempts have given a variety of answers pos¬ 
sibly due to differences in the qualifications 
and personalities of the experimenters. No 
attempt is made in this paper to settle the 
matter. But a challenge is thrown down to 
many of our college teachers of freshman 
chemistry that, as the laboratory is now con¬ 
ducted, a teaching opportunity of first im¬ 
portance is largely wasted. Probably most 
teachers of freshman chemistry feel that the 
laboratory affords the student a good oppor¬ 
tunity to get essential experience but fezv of 
these teachers think the freshman laboratory 
affords the teacher one of his very best oppor¬ 
tunities for teaching. This latter conclusion is 
based on the belief that very few teachers of 
freshman chemistry attempt to do teaching in 
the laboratory. Most teachers of freshman 
chemistry turn the laboratory sections over to 
over-worked assistants — graduate or under¬ 
graduate—and spend very little if any time 
themselves in the laboratory. However, many 
college teachers seem to feel that teaching is 
synonymous with lecturing. Such teachers 
wisely stay out of the laboratory for little 
lecturing is needed after the students begin 
their work. Such teachers probably regard 
answering student questions as the primary 
function of an instructor in the laboratory and 
any alert advanced student can “answer the 
questions satisfactorily” and thus save the 
teacher’s time. But is answering student ques¬ 
tions a primary function of an instructor in 
the laboratory? Is answering questions really 
teaching in the laboratory? If the answer must 
be “yes” or “no,” my answer would be defi¬ 
nitely “no.” This point of view came to me 
with a distinct shock at the University of 
Chicago to which I went with a Master’s de¬ 
gree in chemistry and with two year’s ex¬ 
perience in trying to teach chemistry. While 
talking with Dr. II. I. Schlesinger in the hall 
one day about some work 1 had with him, a 
former student of mine whom I had taught 

qualitative chemistry came up and asked Dr, 
Schlesinger a question about advanced quali¬ 
tative analysis which he was taking under Dr. 
Schlesinger. It was a good question. I wanted 
to answer it myself. But to my great surprise 
Dr. Schlesinger did not answer the question at 
all. Instead he asked the bov four questions 
dealing with the background of his question 
and then said encouragingly, “You go back to 
your desk and tackle your question along these 
lines and see if you can’t work it out. I’ll be 
around in a few minutes to see how you come 
out.” That was one of the most valuable les¬ 
sons I ever had on teaching in the laboratory. 
Dr. Twiss, who was quoted earlier in this 
paper, agreed perfectly with this point of view 
in saving that a teacher in the laboratory 
should never tell a student anything about his 
problem that the student could find out for 
himself without using too much time in doing 
so. 

The laboratory period should be an intensive 
studv period for the student under the guid¬ 
ance of the instructor. Some teachers of fresh¬ 
man chemistry do not require their students 
to bring their textbooks to the laboratory. This 
is a serious mistake, in my opinion. Each stu¬ 
dent should have his text at hand and learn 
to use reference literature in the very begin¬ 
ning of laboratory work. 

Two very critical opinions were expressed 
in the beginning of this paper. First, that the 
teaching at the freshman college level where 
the writer has done much of his teaching is, 
on the whole, poor in quality. Second, that the 
poorest teaching is in the freshman or elemen- 
tarv laboratories. (Parenthetically it may be 
added that it is the opinion of the writer that 
the poorest teaching in the high schools of the 
state as a whole is also in the science labora¬ 
tories. ) These criticisms are made to focus 
attention on one of the most serious educa¬ 
tional problems of our state. This is one phase 
of the long range project for the Academy, 
“The Promotion of Better Scientific and Tech¬ 
nological Training in Alabama,” suggested by 
the Special Committee on Long Range Plan¬ 
ning (See Journal Ala. Acad. Sci., 18, 94. 
1946.) What can be done about it? As indi¬ 
cated above, it is a complex problem and no 
simple solution is possible. We need higher 
salaries for all teachers. We need better trained 
teachers from the kindergarten to the univer- 
sitv. We need a better training program for 
teachers at all levels. But one of our most 
critical needs is a change of attitude on the 
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part of our college and university teachers 
most of whom have had no professional train¬ 
ing for teaching and have little or no confi¬ 
dence in such training. This attitude under¬ 
mines the state’s program for teacher training 
and seriously handicaps progress in science 
education. 

The experience of the writer both as student 
and teacher leaves him with no shadow of 
doubt as to the value of such training. Fifteen 
vears of teaching a three-credit course for 
training student laboratory assistants have 
demonstrated also that such training is most 
valuable. 

There are many aspects of such a training 
program. Many devices are used to crystallize 
the student’s thinking and to promote his un¬ 
derstanding of the various problems involved 
in laboratory teaching. One approach, used 
many times after much reading, thinking, and 
discussion by the student, is to present what 
I have called “The Evolution of a Good Labo¬ 
ratory Instructor,” which I have recently re¬ 
duced to writing for this paper as follows : 

The first stage: The laboratory coolie. He 
is loose in many laboratories today. He does 
very little beyond supplying needed materials 
and replacements. He sometimes gives a little 
help on techniques. Very, very little teaching 
is done at this stage. 

The second stage : The talkative stage. Some¬ 
times he talks to show that he “knows his 
stuff.” At other times he talks about what 
he knows to keep the students from pressing 
questions he might not be able to answer. He 
heaves a sigh when the period is over. Still 
very little teaching is done. 

The third stage: He lets them work. He 
knows the laboratory is a workshop for the 
students. He knows the subject and answers 
questions when asked. He would like to do 
a good job of instructing. But he has never 
thought much about the functions of an in¬ 
structor in the laboratory. Furthermore his 
interests lie elsewhere. So he lets them work. 
Comparatively little teaching is done. 

The fourth stage: Real teaching begins. He 
has thought seriously about the functions of 
an instructor in the laboratory possibly under 
the guidance of an experienced laboratory 
teacher. He has a fairly clear understanding of 
the aims and objectives of laboratory work and 
tries to conduct his section accordinglv. He 
knows the “difference between teaching and 
telling.” He is alert to observe the conduct, 
attitude, technique, records, and results of the 
students. His contacts with the students are 

aimed at guidance, stimulation and inspiration 
with corrective criticism and advice where 
needed. He tries to lead the students to think 
for themselves—rather than to lean on him— 
by asking more questions than he answers. 

The fifth stage: It is a pleasure—He teaches 
with enthusiasm ! By study of the problem and 
by experience in laboratory instruction he has 
developed convictions as to the importance of 
his work and confidence in certain techniques 
or processes of instruction. He has in mind not 
only certain general aims and objectives for 
laboratory work in freshman chemistry but 
also certain definite aims and goals for the 
particular laboratory period in progress. He 
not only observes the conduct, attitude, tech¬ 
nique, records and results of the students as 
a group but he tries to make it an individual 
matter by observing the progress of each indi¬ 
vidual student and giving him the kind of 
guidance and stimulation most needed. He has 
learned something of the art of questioning 
and generally avoids answering questions 
knowing that it is far better for the student 
to work out the answer for himself. His main 
emphasis is not on subject matter and infor¬ 
mation but rather on training students. Or his 
aim is not merely the teaching of chemistry 
but rather the teaching of fundamental science 
through chemistry. For such a teacher the 
laboratory furnishes an'opportunity second to 
none for real creative teaching. Unfortunatelv 
such opportunities are frequently wasted. 

Many teachers are inclined to place the 
blame for our educational lag on the primary 
and secondary schools. While readily admit¬ 
ting that there are serious weaknesses at those 
levels the writer maintains that the chief re- 
sponsihlitv rests upon the teacher at the college 
level. The college teacher occupies the ke\ 
position and should shake off his indifference 
to this whole problem. The college science 
teacher should see to it that serious, intensive 
study and stimulating, inspiring teaching are 
done in the freshman science laboratories. 
Laboratory teaching should not be a wasted 
opportunity. 
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Mutual cross tolerance studies between nem¬ 

butal and delvinal sodium in rats. EMMETT B. 

Carmichael, Biochemistry Department, Medical 

College of Alabama, Birmingham, Alabama. 

Adult rats injected with single doses and repeated 

doses of delvinal sodium developed a tolerance to 

nembutal, the degree of tolerance being indicated 

by the reduction in the sleeping time and the 

maximum hypnotic time. Repeated doses of nem¬ 

butal in adult rats develop a tolerance to delvinal 

sodium. Thus, a mutual cross tolerance has been 

established in rats with nembutal and delvinal 

sodium. Repeated doses of nembutal in rats de¬ 

veloped a tolerance to nembutal and repeated 

doses of delvinal sodium in rats developed a 

tolerance to delvinal sodium. 

The toxicity of delvinal sodium for both young 

and old rats. Emmett B. Carmichael, Biochem¬ 

istry Department, Medical College of Alabama, 

Birmingham, Alabama. The toxicity of delvinal 

sodium has been tested for both young and old 

rats. The drug was dissolved in water and a fresh 

solution was injected intraperitoneally into nor¬ 

mal rats. There were 369 young rats (1-9 

months) and 243 old rats (9-24 months) in the 

series. The injections were made during several 

different months in order to see if there was any 

seasonal variation in the toxicity of this drug in 

this section of the country. Rats seem to be defi¬ 

nitely more susceptible to delvinal sodium during 

the warm months than during the fall and winter 

months. The median lethal dose, LD-0, during the 

summer months is about 115 to 130 mgm./kg. for 

young rats and about 70 to 85 mgm./kg. for old 

rats. 

Some possible mechanisms of stimulation of 

hematopiesis in macrocytic anemias. : f J. K. 

Cline, Biochemistry Department, Medical College 

of Alabama, Birmingham, Alabama. Recent ad¬ 

vances in the knowledge of pure substances which 

induce anemia and of other pure compounds 

which stimulate red cell regeneration have en¬ 

abled us to postulate mechanisms through which 

antianemic substances exert their stimulating- 

effect in the production of red cells in anemic 

patients. In our experiments at the Jefferson- 

Hillman Hospital we have been principally inter¬ 

ested in the hematological response of patients 

with macrocytic anemia to the administration of 

various antianemic substances. The experience of 

others who report that responses are uniform in 

uncomplicated pernicious anemia do not apply in 

general to the group of patients we have treated. 

Differences in our results and those of others may 

be due in part to the method of investigation or 

to the fact that most of our patients have not 

had pernicious anemia, the anemia being nutri¬ 

tional in origin. Qualitatively, however, our pa¬ 

tients respond to antianemic therapy similarly to 

uncomplicated pernicious anemia cases. The quan¬ 

titative differences, however, are too large to he 

accounted for by biological variation and the 

amounts of antianemic substance needed for opti¬ 

mum response were always greater than that 

required by the pernicious anemia patient. There 

is now evidence available to demonstrate the 

need for many accessory factors in order to 

secure an optimum response upon antianemic 

therapy. We have described in the chart below 

possible mechanisms by which many nutrilites or 

other substances may play a role in hematopoiesis. 

Clinic and laboratory data available to date 
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CHART I 

SOME POSSIBLE MECHANISMS OF 

STIMULATION OF HEMATOPOIESIS IN MACRO¬ 

CYTIC ANEMIAS 

ANTI ANEMIC 
FACTOR (II) 

(LIVER) 

INTESTINAL BACTERIAL 
GROWTH STIMULATION 

THYMIC STIMULATION __ STORAGE IN LIVER 
OR PROTECTION AND TR ANSFORM AT I 0 N 

TO E M F 

BONE MARROW STIMULATION 

VITAMINS AMINO 

ACIDS 
FOLIC ACID 

GROUP 

Riboflavin phenyl 
PYRlOOXIN ALANINE 
choline leucine \ 
ASCORBIC IS0LEUCINEJ(,2) 
acid 

VITAMIN A 

ASCORBIC THYROXIN 

ACID 

support these postulates. Chart II illustrates the 

method by which the antianemic factor (11) men¬ 

tioned in Chart I was extracted from liver. This 

substance is not folic acid but may be related to 

it. We believe it to be a fragment of a more 

active antianemic substances of liver. 

CHART II 

LIVER 

H20 INSOLUBLE 

FRACTION 

CONCENTRATE 

HO SOLUBLE 
2 

FRACTION 

(I) CRUDE WHITE FRACTION (2) MIDDLE FRACTION (3)YELLOW FRACTION (RIBOFLAVIN) 

«HV£S04 INSOL 66% SOL 66% INSOL 90% PTERINS,«tc. SOL 90% 

ACETONE ACETONE ACETONE 

l 
(4)BUTAN0L SOL ( 

6 CARBON AMINO 

ACID 

( 
(6)Hg0 INSOL 

l 
5) HjP SOL 

l- 
(7)RIB0FLAVIN 

PHOSPHATE 

(8) ACIDIC 

FRACTION 

\ 
AOSORBATE 

l \ 
(9)WHITE FRACTION (IQELUATE 

DOUBLE SALT 

terms of cholinesterase activity per volume of 

sample. Sabine1 has calculated the cholinesterase 

content per cc. of red cells but was unable to 

secure accurate values by direct measurement. 

The red cells contain only specific cholinesterase 

and none of the non-specific type found in plasma 

or serum. It is unlikely, therefore, that the cho¬ 

linesterase in the red cells is derived from the 

circulating- plasma, but, more probably, their 

esterase content is produced by the tissues from 

which they are derived or with which they are 

closely associated. Any change of esterase con¬ 

tent per cell may be important, therefore, in re¬ 

flecting- the activity of the reticulo-endothelial 

elements of bone-marrow. The production of the 

esterase by the red cell itself can not at this time 

be excluded. Preliminary to some observations of 

the red cell content in various pathological states, 

we have determined the cholinesterase content 

per million cells in 12 normal human subjects. 

We have been able to secure accurate values by 

lysing- the same number of the red cells with 10% 

NaCl at 2° C. The measurements were then con¬ 

ducted at 37.5° by a modification of the method 

of Ammon2 in which the bicarbonate-Ringers 

solution and the acetyl-choline chloride solution 

were both placed in the large space and the blood 

sample in the side cup of the Warburg vessels. 

Values of cholinesterase activity thus secured 

are expressed as cmm. of COL, produced per hour 

per million red cells. Esterase activity so ex¬ 

pressed was not proportional to cell count or total 

blood hemoglobin. Values for different subjects 

varied from 3.94 x IQ-4 cmm. to 7.45 x 10~4 cmm. 

with a mean value for normals of 6.16 x 10-4 cmm. 

• CTivt IN SMALL OOSES 

(II) CRYSTALLINE 

ACIDIC FRACTION 

(I2)BUTAN0L SOL 

6 CARBON AMINO 

ACIO 

(13) H^O SOL 

(PRINCIPALLY 

I NORG ) 

* Aided by a grant from the Williams-Waterman Pumi 

the Research Corporation. 

1. Sabine, J. C.. J. Clin. Invest., 1940, 19. 833. 

2. Ammon, R.. Arch. ges. Physiol.. 1934, 233. 486. 

*Aided by a grant from the Williams-Waterman Fund of Re¬ 
search Corporation. 

fPresented at the Svmposium on Folic Acid sponsored by the 
Hematology Study Section, Research Grants Division.' Na¬ 

tional Institute of Health, Feb. 15, 1947. 

The cholinesterase content of erythrocytes in 

normal and pathological states. I. Content in 

normal humans.'5 JOSEPH K. CLINE, RoBT. BRUCE 

Johnson and Walter Hamilton Johnson, Bio¬ 

chemistry Department, Medical College of Ala¬ 

bama, Birmingham, Alabama. Several investiga¬ 

tors have recently reported changes in plasma, 

or whole blood cholinesterase content in anemias 

and leukemia. Values reported were expressed in 

The chol inesterase content of erythrocytes in 

normal and pathological states. II. Content in 

anemias.'5 JOSEPH Iv. CLINE, ROBERT BRICE JOHN¬ 

SON and Walter Hamilton Johnson. Biocln > < >■ 
try Department, Medical College of Alabama, /.’ 

mingham, Alabama. Previously we have reported 

values for the cholinesterase content of the red 

cells in normal humans. (Proc. Soe. Biol. Exptl. 

Med. 64,370 (1947), and proceeding abstracts.) 

We have now measured the red cell cholinester ts, 

content in nine anemic patients ai the Jefferso:-. 

Hillman Hospital. In some of the patients tin 

anemia was primary while in others it was se> 

ondary to other pathological states. Results .u 

tabulated below: 
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Patient Diagnosis Treatment RBC ChE** 

1. 3/26 Macrocytic Folic Acid 10 mg. 1.70 8.31 x 10~4 
4/2 hypochromic q.d. 3/21. 2.05 9.52 x 10-4 

4/9 anemia of Folic acid, crude 2.73 13.00 x 10-4 

4/16 pregnancy liver, Feosol, 4/7 3.05 12.36 x 10-4 
o Hookworm 1.0 gm. hexylresorcinol 3.27 9.22 x 10-4 

infestation FeS04 1 gm. q.d. 

3. Hemophilia None 2.99 10.86 x 10~4 

4. Chronic myelo¬ 

genous leukemia 

Urethane 3 gm. q.d. 2.89 9.02 x 10-4 

5. Carcinoma 2.19 4.27 x 10-4 

6. Sickle cell Whole blood 3 x 2.51 10.55 x 10-4 

anemia 500 cc. 

7. Sickle cell Whole blood 2 x 2.53 6.61 x 10-4 

anemia 500 cc. 2 x 250 cc. 

8. Carcinoma of 

the cervix 

Whole blood 2.49 17.12 x 10 4 

9. Congestive heart Digitalis, amino- 3.83 8.67 x 10-4 

failure phyllin 

+Ai ded by a j? rant from the Williams-Waterman Fund of Research Corporation. 
**cmm, COJ per hour per million cells. 

As in the normals there was no relationship be¬ 

tween total red cell count or total hemoglobin and 

cholinesterase content. Seven of the nine anemic 

patients had elevated esterase activity either be¬ 

fore or after treatment. Two were within normal 

limits while one of these was at the upper limit 

of normality. A strikingly high figure was noted 

in the patient with anemia secondary to carci¬ 

noma of the cervix. Values so far are to be re¬ 

garded as preliminary and though strongly sug¬ 

gestive must be confirmed in other patients before 

conclusive results can be drawn. 

The authors wish to express their appreciatio nto Dr. Wil¬ 
liam H. Riser, Tr.. Miss Helen Holt, and Dr. John Burretl 
for their helpful cooperation in furnishing the clinical ma¬ 
terial and data necessary for this study. 

Nitrogen content of three foreign proteins 

(toxins). H. R. Crookshank and Emmett B. 

Carmichael, Biochemistry Department, Medical 

College of Alabama, Birmingham, Alabama. Teta¬ 

nus toxin, dried rattlesnake venom, and ricin were 

analyzed for total nitrogen content by a modified 

micro-Kjeldahl method and for amino nitrogen 

content by the Van Slyke manometric method. 

Tetanus toxin contained 15.71 per cent total 

nitrogen and 1.55 per cent amino nitrogen; rat¬ 

tlesnake venom 14.90 per cent total nitrogen and 

1.98 per cent amino nitrogen; and, ricin 16.62 per 

cent total nitrogen and 2.63 per cent amino nitro¬ 

gen. 

The special visceral efferent component of the 

seventh cranial or facial nerve. JAMES O. FOLEY, 

Department of Anatomy, Medical College of Ala¬ 

bama, Birmingham, Alabama. The special vis¬ 

ceral efferent component of the seventh cranial 

nerve is that functional unit of motor fibers which 

supplies the muscles of facial expression and most 

of the muscles of the ear. The nerve fibers which 

constitute this portion of the facial nerve are 

segregated into a special zone within the nerve. 

Little is known concerning the purity of this 

zone; that is, whether it is composed entirely of 

fibers which belong only to the special visceral 

efferent group of nerve fibers or whether it also 

contains other functional varieties of nerve fibers. 

This report presents the results of an analytico- 

experimental study of the special visceral efferent 

zone in the facial nerve of a series of cats. 

Enumerations of the nerve fibers in the special 

visceral efferent zone of normal nerves, at dif¬ 

ferent levels between the origin of the nerve from 

the brain and its exit from the skull, show a distal 

increase in both the myelinated and unmyelinated 

types of nerve fibers. At the level of the stapedius 

muscle there is a slight decrease in the number 

of myelinated axons, caused by the emission of 

myelinated special visceral efferent fibers from 

the facial nerve to the stapedius muscle. Exami¬ 

nation of the special visceral efferent zone of 

nerves from which the special visceral efferent 

axons had been removed by surgery reveals a 

variable number of persistent axons. Near the 

brain, these residual axons are few in number 

and come from the adjacent zone of the inter- 
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medius portion of the seventh nerve. Farther 

distal along- the nerve, there is an increase in 

both the myelinated and unmyelinated varieties 

of residual nerve fibers. It is believed that the 

former are largely contaminants from the inter- 

medius zone of the facial while the latter are pre¬ 

dominantly sympathetic in origin. In conclusion, 

therefore, it can be stated that absolute purity of 

the special visceral efferent zone does not exist, 

for it becomes invaded by axons from the inter- 

medius zone of the facial and the sympathetic 

division of the autonomic nervous system. 

Economic classification of Alabama’s native 

trees. Roland M. Harper, Geological Survey of 

Alabama, University, Alabama. Of about 150 

species of trees native to Alabama, all are good 

for something, though some are too small or rare 

to be of any commercial importance. Their uses 

have been classified by species long ago, but the 

present study bases the classification on uses, as 

the aborigines might have done. Several species 

are cultivated primarily for shade, some for 

either shade or ornament, and some primarily for 

ornament. A few of the smaller ones are suitable 

for hedges. Whole trees or branches of certain 

evergreens are used for Christmas trees or deco¬ 

rations. Nearly all could be used for fuel, but 

various pines and oaks are preferred. About 50 

species are sawed into lumber, laths, shingles, 

staves, etc., or split into veneers. Some of the 

same species, and others selected especially for 

durability, are used without going through a mill, 

for posts, poles, fence-rails and cross-ties. Spokes, 

handles, mauls, wedges, shuttles, insulator pins, 

etc., are furnished by several species not suitable 

for lumber, or preferred on account of hardness 

or durability. Edible nuts and fruits, and forage 

for animals, come from several species. Many 

species yield paper pulp, dyes, chemicals, drugs 

or beverages, from roots, bark, wood leaves, fruits, 

or juices. The flowers of several are important 

sources of honey. The leaves or fruits of a few 

species are poisonous if eaten, especially by cat¬ 

tle, and one has juice that is poisonous to the 

touch for most people. There’ are also several 

miscellaneous uses not included in any of the 

above categories. 

Description of an unusual human monster. 

Clarence E. Klapper, Department of Anatomy, 

Medical College of Alabama, Birmingham, Ala¬ 

bama. This human monster with grotesque facial 

formation was born during the sixth month of 

gestation. Careful dissection and subsequent 

study of the fetus showed that the nose was a 

snout-like structure with external nares directed 

ventrally and leading into a blind pouch which 

did not communicate with the oral cavity. A thick 

oral membrane persisted as a barrier to the oral 

cavity. A large hydrocyst extended from the floor 

of the oral cavity to the level of the xiphoid pro¬ 

cess. In the interior of the sac the dorsal wall 

was covered by an epithelium which w-as similar 

to typical tongue epithelium. The tissue deep to 

this surface was made up mainly of loose con¬ 

nective tissue in which there were numerous 

strands of skeletal muscle. A definite fascial 

plane intervened between the floor of the sac 

and the chest wall. Since the dorsal wall of the 

sac is innervated by normal appearing lingual and 

hypoglossal nerves, it is logical to conclude that 

it is composed of rudimentary tongue material. 

No true lips, jaws, cheeks, muscles of mastication, 

pinnae, external auditory meati, Eustachian 

tubes or middle ears were identified. Thus all 

derivative of the first pharyngeal pouch area 

were lacking. The maxillary branch of the tri¬ 

geminal nerve was distributed to the area caudal 

to the snout-like nose and the mandibular branch 

to the ventral portion of the hydrocyst. Since 

these constitute the normal nerve supply to the 

mandibular and maxillary processes of the first 

arch, it can be assumed that these areas represent 

the final expression of the first arch derivatives 

in this individual. As the nerves appear to be 

typical, the anomalous condition of the area can 

be interpreted as the result of agenesis rather 

than atrophy. A right aortic arch was present in 

this specimen. The arch looped dorsally and then 

caudally so that it passed superior and then 

dorsal to the right bronchus. The dorsal aorta 

then descended slightly to the right of the verte¬ 

bral column. The ductus anteriosus was a large 

patent anastomosis between the left pulmonary 

and left subclavian arteries. No remnant of a 

left aortic arch could be identified. This was the 

first of three pregnancies for this mother, all 

of which were terminated prematurely because 

of polyhydramnion. The other two fetuses were 

diagnosed as normal. A strongly positive reaction 

to the Kline test was obtained at the terminus 

of the third pregnancy. It is possible that this 

woman had been luetic before the first preg¬ 

nancy. Whether or not this condition of the 

mother produced environmental factors which 

were responsible for the production of excessive 

amounts of fluids by the fetus is open to con 

jecture. At least it is apparent that some comb 

tion has caused a polyhydramnion in all her 

pregnancies. In the first pregnancx the produo 

tion of excessive amounts of fluids was also 
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intraembryonic and produced a hydroeyst in the 

area of the developing first mesodermal arch. 

This cyst formation was so extensive that none 

of the structures in this area followed the usual 

developmental pattern. The result was a gro¬ 

tesque monster with a persistent oral membrane 

and a large hydrocyst extending from the floor 

of the oral cavity. 

The inhibition of mitotic activity in the an¬ 

terior hypophysis during pregnancy and after 

injections of gonadotropins. THOMAS E. HUNT, 

Department of Anatomy, Medical College of Ala¬ 

bama, Birmingham, Alabama. Mitotic activity in 

the anterior hypophysis of 3-month-old ovari- 

ectomized rats can be increased from an average 

of 1.2 to 22.1 mitoses per mm2 of section with 

two injections of 25 ng. of estradiol benzoate 

(Progynon-B) made 48 and 72 hours before 

death. In pregnant animals of the same age such 

injections result in approximately the same mi¬ 

totic activity (17.33, S.E., ± 3.27) if made on 

the 4th to 6th day of pregnancy, but if made on 

the 10th to 13th day, after the placenta is well 

established, mitotic activity is reduced to 4.35 ± 

1.41. To test whether this inhibition of mitotic 

activity is due to gonadotropins, extract of preg¬ 

nancy urine (Pranturon) and extract of pregnant 

mare serum (Anteron) were injected into ovari- 

ectomized animals which also received estrogen. 

Injections of 25 and 50 I.U. of the gonadotropins 

did not significantly inhibit the mitotic activity 

caused by the estrogen, but with 4 injectons of 

150 I.U. of Pranturon the activity was reduced 

to 4.3 ± 2.2 and with 3 injections of 500 I.U. of 

Anteron, it was reduced to 3.8 rfc .87. In com¬ 

parison with the animals receiving estrogen only 

(average 22.13 ± 5.5), the probability of the 

difference being significant is less than .01. 

Inheritance of sobacceous cysts. MARY \ IRGINIA 

Stallworth, Ray O. Noojin and J. Paul Reyn¬ 

olds, Medical College of Alabama and Birming¬ 

ham-Southern College. Birmingham, Alabama. 

Since 1870 when Paget reported that bearers of 

sebaceous cysts had one or more relatives simi¬ 

larly affected, evidence for inheritance of cysts 

has accumulated. During the last twenty years 

several cases of transmission of cysts through 

three generations have been reported. Cochayne 

and Monro have suggested independently that the 

factor responsible for the transmission of mul¬ 

tiple sebaceous cysts is a dominant Mendelian 

factor. A patient of one of us (R. O. N.) is a 

bearer of these lesions and reported that several 

members of her family were also affected. The 

members of this famliy live in Mississippi, Ala¬ 

bama, and Tennessee. The majority of them have 

been seen by us and a family chart showing the 

oc-curance of cysts has been made. Twelve mem¬ 

bers of the mentioned family are afflicted with 

sebaceous cysts and our data indicate that the 

transmission of cysts is dependent upon a domi¬ 

nant autosomal factor. Cysts have occurred in 

each generation, and nowhere have they occurred 

in individuals both parents of whom were free of 

them. The ratio of affected to non-affected indi¬ 

viduals one parent of whom was affected is eleven 

to eighteen. The suggestion of Monro in 1937 that 

there may be some genetic relationship between 

sebaceous cysts and malignancies has not been 

borne out in this investigation. No case of cancer 

has occurred in the presently investigated family. 

Studies on the toxicity of a new synthetic 

estrogen, dienestrol. R. S. TEAGUE, Department of 

Physiology and Pharmacology, Medical College of 

Alabama, Birmingham, Alabama. The chronic 

biological effects of large amounts of the synthe¬ 

tic estrogen, dienestrol, have been investigated 

in rats and dogs, and compared with the effects 

of diethylstilbestrol administered at the same 

time. Dienestrol is like diethylstilbestrol in that 

it inhibits the growth of young rats, decreases the 

rate of hemoglobin production, depresses the male 

sex organs, decreases the ovarian weight while 

stimulating the uterus, increases the weight 'of 

the pituitary and adrenals, increases the weight 

of the liver and its glycogen content. In dogs, 

both estrogens produce an intense polymorpho¬ 

nuclear leukocytosis and an anemia. Abortion is 

produced in pregnant dogs. Dienestrol in rats and 

dogs has actions very much like diethylstilbestrol. 

On chronic administration they seem to have 

about the same potency. 

The effects of alterations of the vitamin B 

content of the diet on respiratory enzymes of 

rat liver. Samuel R. Tipton*, Department, of 

Physiology and Pharmacology, Medical College of 

Alabama, Birmingham, Alabama. Five groups of 

hooded rats of the Long-Evans strain were placed 

on diets of varying vitamin B composition. Group 

N, the control group, was fed Purina Laboratory 

chow; Group A, a vitamin B-test stock diet with 

yeast supplement; Group B, stock diet with a 

daily supplement composed of synthetic compo¬ 

nents of the B group (given orally) ; Group C, 

stock diet with no B supplement; Group D, stock 

diet with B supplement lacking thiamin; and 
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Group E, stock diet with B supplement lacking' 

riboflavin. Liver tissue was assayed for succinic 

acid dehydrogenase and cytochrome oxidase sys¬ 

tems by method of Schneider and Potter. Group 

N showed a dehydrogenase QCh, of 110.39 ± 

1.96 (standard error of mean) and an oxidase 

QO . of 478.22 ± 15.74. The rats of Groups A 

and B showed slightly lower liver enzyme activi¬ 

ties than Group N, which appeared to be partly 

due to decrease in caloric intake. The caloric in¬ 

take of the A and B rats was restricted to that 

of the C and D rats. Groups C and E rats 

showed a decreased succinic dehydrogenase acti¬ 

vity but little change in cytochrome oxidase from 

controls. The thiamin deficient group showed a 

significant decrease in cytochrome oxidase activi¬ 

ty of the liver but no significant change in the 

dehydrogenase. Oral desiccated thyroid, or sub¬ 

cutaneous thyroxine, in daily doses for 1 to 3 

weeks resulted in rise in enzyme activity values 

to 142.2 ± 5.3 and 555.4 ± 32.1 in the control 

group, 135.6 and 500.6 in Group A, and 135.6 and 

389.7 in Group B. Total B deficiency and ribo¬ 

flavin deficiency prevented any rise in succinic- 

acid dehydrogenase after thyroid feeding. Cyto¬ 

chrome oxidase increase after thyroid administra¬ 

tion was not affected by any of the changes in 

diet. In conclusion, it appeared that deficiency of 

the total B complex results in depressed activity 

of the liver succinic acid dehydrogenase, which 

is partly if not entirely due to riboflavin defi¬ 

ciency, since riboflavin deficiency causes a drop 

somewhat larger than total B deficiency. Diets 

deficient in B complex and in riboflavin alone 

Drevented the usual increase in dehydrogenase 

activity following thyroid administration. 

*Is now located at the University of Tennessee, Knoxville, 
Tenn. 

SECTION 11 

CHEMISTRY 

X-rays in the identification of minerals. ELLIS 

E. Creitz, U. S. Bureau of Mines, University, 

Alabama. A parallel beam of x-rays striking a 

series of parallel planes is reflected at a preferred 

angle (theta) which is dependent upon the wave 

length (lambda) of the incident rays and the 

perpendicular distance (d) between planes. These 

phenomena are readily applicable to the identi¬ 

fication of all crystaline materials, but because 

of the cost of the apparatus over that of petro¬ 

graphic equipment, it finds its greatest useful¬ 

ness with minerals that are opaque to visible 

light or that are submicroscopic in size. 

Spectrograph analysis at the American Cast 

Iron Pipe Company. W. R. KENNEDY, Birming¬ 

ham, Alabama. In recent years, the importance 

of the spectrograph to industry has become more 

and more widely accepted. At the American Cast 

Iron Pipe Company, the spectrograph has been 

used for six years to make control and final 

analysis of alloy and stainless steels, alloy cast 

irons, complete analysis of impurities in experi¬ 

mental pipe and pig iron, and many varied quali¬ 

tative analyses. Methods of sampling are shown, 

and the use of the necessary equipment is dis¬ 

cussed in a non-technical manner. Emphasis is 

placed on the simplicity of spectrographic analy¬ 

sis and the speed and economy with which re¬ 

sults are obtained. Slides of spectra showing- 

different elements are discussed with their rela¬ 

tion to the iron spectrum. Typical working curves 

are shown and tables comparing chemical analy¬ 

sis with spectrographic analysis are discussed. 

Non-destructive testing of metals. ROBERT B. 

Oliver, Department of Metallurgical Engineering, 

University of Alabama, University, Alabama. 

High speeds used in modern machinery have 

greatly increased the punishment to which the 

metals are submitted and have made the lightest 

sections imperative. While present day develop¬ 

ments in alloy composition, and developments in 

mechanical and thermal treatment have greatly 

increased the strength, endurance limit, and im¬ 

pact resistance our methods of forming and fabri¬ 

cating have not quite kept pace in insuring the 

gross soundness of the metals and alloys. The 

four common non-destructive tests to which metal 

objects or parts are submitted have not only 

proven very valuable as production control meas¬ 

ures but gives us very good assurance of the gross 

soundness of the metal. Each little flaw in a 

moving machine part, whether it is a surface 

crack, gas gavity, non-metallic inclusion, or in¬ 

ternal “shatter crack" is a region of incipient 

failure. The four commonly used non-destructive 

tests are: radium and X-ray radiography. Super¬ 

sonic sound testing. Magnetic Partieal inspection, 

and Fluorescent oil inspection. The first two teste 
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are primarily to detect internal flaw while the 

last two tests detect surface (or near surface) 

flaws which may he smaller than can be detected 

with the unaided eye. The assurance of soundness 

given by these tests have had two results: the 

saving in weight since excess metal does not have 

to be added to compensate for possible defects 

and the increased use of weldments and castings 

in application where previously only forgings 

were considered sufficiently reliable. 

Applications of radioactivity in analytical 

chemistry. Locke White, Jr., Southern Research 

Institute, Birmingham, Alabama. The availability 

of radioactive isotopes, of trained personnel, and 

of specialized equipment, all by-products of the 

Manhattan Project, have done much to facilitate 

the adoption by analytical chemists of the radio¬ 

active techniques of physicists. The aspects of 

radioactivity most important in application to 

analytical chemistry are reviewed, particularly 

its sensitivity and its limitations of accuracy, 

due to the statistical nature of the processes. As 

instruments for detection, the ionization chamber 

and the Geiger-Muller counter are described brief¬ 

ly. Applications quoted, involving both tracer and 

isotopic dilution techniques, include both straight¬ 

forward analytical determinations and fundamen¬ 

tal investigations of the details of analytical pro¬ 

cesses. Several general references are quoted. As 

a concrete example, the tracer studies at Southern 

Research Institute, in connection with the chemo¬ 

therapy of cancer, are described. 

A preliminary report on the condensation of 

acetylene and H ,S. JOHN XAN and HOWARD G. 

Clark, III, Howard College, Birmingham. Ala¬ 

bama. An attempt was made to condense acetylene 

and Hl,S in a solution of an inert solvent under 

reflex conditions, with the object of producing 

thioacetaldehyde and divinyl sulfide. Dioxane and 

several dioxane water solutions were tried as 

solvents, but these were eventually rejected be¬ 

cause of the difficulty of separating the product 

from each of these solutions. The product con¬ 

sisted of a light-brown, non-distillable material 

which decomposed into a brown greasy substance 

upon further heating over a water bath—in each 

instance. Attempts to crystallize or extract the 

product all met with failure. Chloroform was next 

tried as a solvent. Judging from the color inten¬ 

sity a smaller yield was obtained than when using 

dioxane. This was perhaps due to the lower boil¬ 

ing point. The solution from the chloroform run 

was distilled by ordinary means until the tem¬ 

perature began to rise as much as 4° above the 

boiling point of the pure solvent, at which time 

it was removed and allowed to evaporate slowly. 

A minute quantity of colorless to light yellow 

crystals, possessed of a very pungent odor similar 

to that of garlic, was noted. This odor was pro¬ 

bably due to traces of volatile mercaptans or thio- 

ethers. The crystals were tentatively identified 

as trithioacetaldehyde. The problem now resolves 

itself into finding a catalyst for the reaction 

which will not be poisoned by sulfides, and in 

selecting a solvent which will give the optimum 

yield. 

SECTION HI 

GEOLOGY AND ANTHROPOLOGY 

Cultural divisions of the south. ROLAND M. 

Harper, Geological Survey of Alabama, Univer¬ 

sity. Alabama. The southeastern quarter of the 

United States has long been recognized as differ¬ 

ing in many ways from the rest of the country. 

But instead of making sweeping generalizations 

about it, as has been done many times in the past, 

it will be useful to subdivide it and study the 

parts separately. Fifty or more divisions could 

be based on topography, soil, vegetation, etc., but 

adjoining ones would not differ much in culture. 

For present purposes four are used, based on 

groups of states for simplicity, though of course 

the cultural boundaries would not follow state 

lines exactly. 1. The northern border: Delaware, 

Maryland, and the District of Columbia. These 

are south of Mason and Dixon’s line, and formerly 

had slaves, and still separate the races in schools; 

but they are too cold for cotton, and in some 

respects they resemble New England more than 

they do the typical South. 2. The upper South: 

Virginia, West Virginia, Kentucky and Tennes¬ 

see. West Virginia is too cold for cotton, and has 

much in common with Ohio, but is kept in this 

group for historical reasons, having been part of 

Virginia until 1863. These states have “Jim 

Crow” laws and other southern traditions, and 

three of them grow some cotton in their warmer 

portions, but most of their farm houses and 

crops are much like those farther north. 3. The 

lower South includes the states bordering the 

coast from North Carolina to Mississippi. This is 
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the typical land of cotton, but the mountains are 

too cold for that, and Florida is exceptional in 

many ways. 4. The western border, the “West 

South Central” group of the census, is very 

heterogeneous, each of the four states having its 

peculiarities. Western Texas is much more west¬ 

ern than southern, but unless and until the state 

is subdivided we cannot do much better than 

group Texas with its northern and eastern 

neighbors. Many characteristics of these four 

groups were illustrated by historical graphs, 

showing various features of population, such as 

density, urbanization, racial composition, age dis¬ 

tribution, sex ratios, marital condition, home 

ownership, and per cajnta wealth. 

The archaeology of South Alabama. STEVE B. 

Wimberly, Moundville, Alabama. The part of 

South Alabama with which this paper is con¬ 

cerned is the Mobile Bay area and the Lower 

Tombigbee Region. In southwestern Alabama 

there seems to be no evidence of very early oc¬ 

cupancy such as that found along the Tennessee 

River where a food-gathering people lived in 

large numbers under an economy that precluded 

and predated agriculture, pottery making and the 

use of the bow and arrow. We do find large 

stratified shell heaps along the rivers of South 

west Alabama and along the shores of Mobile 

Bay, but even in the deepest, oldest levels of these 

shell heaps we find that the earliest inhabitants 

had alrady taken up pottery making and the use 

of the bow and arrow. It is probable that they 

practiced simple agriculture to supplement their 

diet of shellfish. The earliest burial mounds of 

Southwest Alabama predate those of North Ala¬ 

bama. This indicates that the idea of burial 

mounds spread from south to north. Temple 

mounds similar to those at Moundville are repre¬ 

sented in Southwest Alabama both in mound 

groups and as single mounds. The basic economy 

of the people who built these mounds seems to be 

the same as that evidenced at Moundville. The 

important difference between the temple mound 

people of the two areas lies in their art. Most 

of the art motifs of Moundville are of a symbolic 

nature. The art of the Southwest Alabama temple 

mound builders is based mainly on geometric pat¬ 

terns of decorative nature. The few examples of 

symbolic art occurring in Southwest Alabama 

can probably be attributed to trade. This lack of 

symbolic art in Southwest Alabama would lend 

credence to the theory that Moundville-like art 

on its way from Mexico came into the Warrior 

River Region from the direction of Arkansas and 

not on a route along the Gulf. 

Typical petroleum reservoirs. E. F. RICHARDS, 

Department of Geology, University of Alabama, 

University, Alabama. The common reservoirs of 

petroleum are generally associated with closed 

structural traps such as salt domes, unconformi¬ 

ties, monoclines, regional highs, truncated shore 

lines, buried sandbars, sedimentation traps, struc¬ 

tures due to faulting, and anticlines which may 

be simple, faulted or truncated. These structures 

are illustrated and the position in which oil may 

occur in each is discussed. 

SECTION VI 

INDUSTRY AND ECONOMICS 

A discussion of the new Lanham trade mark 

law. Hugh P. Carter, Patent Attorney. The 

Congress has recently enacted and the President 

has approved a new trade mark law, effective 

July 5, 1947, which makes basic changes in the 

law relating to the registration procedure, effect, 

and rights in Federally registered trade marks. 

Among other things, the new law makes provision 

for the registration of certain kinds of marks not 

heretofore registerable under the existing law, 

and makes a Federal registration notice of the 

registrant’s claim of ownership of the mark. The 

new act provides effective protection for regis¬ 

trants of mai’ks with respect to expansion of their 

businesses. While under prior acts, a Federal 

registration was not notice of a claim by the 

registrant of ownership of the mark, the new act 

by its terms makes registration constructive 

notice of ownership to all the world. Thus, after 

July 5th, 1947, no one can adopt and use a regis¬ 

tered mark and by so doing acquire a property 

right in it, and the registrant’s right to expand 

the use of his mark into new territory is pre¬ 

served. It often happens that two or more people 

in widely separated parts of the United States, 

without knowledge of the acts of each other, and 

in all good faith adopt the same trade mark for 

use on the same kind of goods. The new act takes 

care of this situation by providing for concurrent 

territorial registrations by both users. In tin- 
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event the registrant is compelled to resort to legal 

action to enforce his property right in the regis¬ 

tered mark, the certificate of registration under 

the new act is prima facie evidence of the validity 

of the registration and of the registrant’s exclu¬ 

sive right to use the mark in commerce on the 

goods or services specified. Under certain cir¬ 

cumstances, the right to use a mark in commerce 

on the goods or services specified in the certi¬ 

ficate becomes incontestable. In general, it is be¬ 

lieved that this new act will clarify many of the 

uncertainties heretofore existing in the law and 

practice relating to Federally registered trade 

marks. Therefore, by so doing, it should be bene¬ 

ficial in strengthening our system of competitive 

production and marketing and hence a material 

aid in furthering our industrial development. 

A duplex etch for stainless steel and carbon 

steel combinations. ROBERT B. OLIVER, Depart¬ 

ment of Metallurgical Engineering, University of 

Alabama, University, Alabama. The chemical pro¬ 

cess industries are making wide use of the 18-8 

type of stainless steel. Since the cost of the stain¬ 

less steel runs about four or five times the cost 

of carbon steel it has been the practice to use the 

stainless only for its corrosion resistance pro¬ 

perties and backing it up with carbon steel for 

the mechanical strength. This practice requires 

the bonding of the stainless to the carbon steel 

either by spot welds or by a continuous bonding 

as we find in the clad steels. The welding of two 

such dissimilar metals presents several very vital 

metallurgical problems. Since etching reagents 

which will develop the microstructure of the car¬ 

bon steel have no effect on the stainless, and most 

etching reagents which will etch the stainless have 

a very violent action on the carbon steel, it has not 

been the practice in the past to study the two 

mixed structures together. The author has ob¬ 

served that the Baeyertz electrolytic chromic acid 

etch, if modified, would give a very satisfactory 

etch to the stainless steel with no effect on the 

carbon steel. After this treatment the entire 

specimen can be immersed in a dilute alcoholic 

solution of nitric acid which will etch the carbon 

steel with no effect on the stainless. Thus we can 

study and evaluate the effects of the welding on 

both metals in the same photomicrograph. 

SECTION VIII 

THE SOCIAL SCIENCES 

Toward better nursing care facilities for 

chronically ill adults based on survey made 

February, 1947. Opal Adams, Stccte Department 

Public Welfare. Montgomery, Alabama. There are 

in Alabama today approximately 6,500 chronically 

ill adults known to be in need of institutional 

nursing care because of the infirmities of old age 

and other illnesses. At least 5,900 of these indi¬ 

viduals are not receiving institutional nursing 

care, while the remainder are being provided for 

in private institutions. More than one-half of 

these people, over 65 years of age, are not receiv¬ 

ing the nursing care they need, but also a large 

percentage of them are indigent or in the very 

low income group.1 The problem has heightened 

materially since 1940 and 1941. In September 

1944, the number of chronically ill adults needing 

care in institutions had reached approximately 

3,000. There were only 24 private institutions 

with a bed capacity of 571.2 Some progress has 

been made in plans to meet the problem. 1. By 

1945, the Legislative Interim Committee on Social 

Welfare and Development recommended that the 

proposed building program of the Legislature in¬ 

clude state-owned and state-operated public nurs¬ 

ing homes or hospitals for chronically ill adults. 

2. The State Planning Board has recommended 

that initial nursing homes be located in Birming¬ 

ham, Montgomery and Decatur. 3. The 1945 Leg¬ 

islature established a Building Commission and 

provided that there be five 200-bed regional nurs¬ 

ing homes. 4. The 1945 Legislature likewise au¬ 

thorized the State Board of Health to construct, 

equip, maintain and operate public hospitals and 

health centers and related facilities for the treat¬ 

ment of any type of disease. Although the opera¬ 

tion of public nursing institutions for chronically 

ill adults is primarily a health function, the state 

and county departments of public welfare are 

vitally interested in seeing such facilities estab¬ 

lished and will cooperate in every way possible to 

thrt end. 

1. State Department of Public Welfare, February 1947. 

2. Survey by County Department of Public Welfare, 1944. 

*This research was supported by funds granted by the Re¬ 

search Committee of the University of Alabama. 

Some principles of heredity deduced from un¬ 

official statistics. Roland M. Harper, Geological 

Survey of Alabama, University, Alabama. Decen¬ 

nial census reports on population, and annual re¬ 

turns of marriages, births, deaths, etc., especially 
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in recent years, afford much useful information 

on some principles of heredity, for every state. 

But some important additional principles can be 

deduced from genealogies, biographical diction¬ 

aries, death notices in newspapers, cemetery re¬ 

cords, special surveys of small communities, and 

collected observations on one’s own acquaintances. 

These sources of information, based on compara¬ 

tively small numbers, seem to show the following- 

tendencies that are not widely known. Members 

of some religious groups seem to live longer than 

others. Long-lived men tend to pick long-lived 

wives, and vice versa. Long-lived people are more 

prolific than those who die around the age of 50 

or earlier. Persons with certain physical defects 

are likely to have few children and still fewer 

grandchildren, and should hesitate about marry¬ 

ing, even if they rate high in intelligence and 

character. Such defects, when not visible exter¬ 

nally, may be indicated by addiction to stimulants 

or narcotics, or by the need for a surgical opera¬ 

tion at some period in life, whether early or late. 

Vigorous, resourceful and temperate men are like¬ 

ly to have a larger proportion of sons than those 

who marry late, or marry women older than 

themselves, or have only one child, or are di¬ 

vorced. Most men who distinguish themselves in 

science or otherwise seem to have one or more 

unmarried aunts, sisters or daughters. Of course 

it is easy to find exceptions to all these tenden¬ 

cies, and if a large number of cases were studied 

the exceptions might prove to be so numerous as 

to vitiate some of the hypotheses. Therefore the 

cooperation of interested persons in assembling- 

more data is invited. 

An appropriate unit for the measurement of 

the “galvanic skin response”.* OLIVER L. LACEY 

and Paul S. Siegel, University of Alabama, Uni¬ 

versity, Alabama. The “galvanic skin response” 

(GSR)—or change in electrical resistance of the 

skin—is a well-known and much-used indicator of 

emotional excitement. It may be expressed in 

terms of a number of units—e.g., resistance, con¬ 

ductance, log resistance, etc. For everyday pur¬ 

poses, such as lie detection or class demonstration, 

the choice is pretty well arbitrary; much the same 

results will be obtained in any case. For research 

purposes, however, this is by no means the case. 

Here, in order to ensure validity of interpreta¬ 

tion, it is necessary that the results be expressed 

in a form amenable to statistical treatment. And, 

since almost all conventional statistical techniques 

assume normality of the parent population, this 

necessity implies a criterion for the selection of 

an appropriate unit: we need a unit which will 

provide a set of measures not deviating signifi¬ 

cantly from normality. (Criterion I) This re¬ 

quirement is general, applying to the measure¬ 

ment of any variable. In the particular case of 

GSR measurement a further characteristic is 

necessary. In order to make valid comparisons of 

the responses of individuals having different 

general levels of resistance, the GSR should be 

expressed in terms of a unit providing measures 

independent of general level—i.e., response and 

level must not be correlated. (Criterion II) Our 

experiment is a check in terms of these two cri¬ 

teria of six possible units of measurement of the 

GSR. The resistance levels of 92 subjects before 

and after subjection to a mild electric shock were 

obtained. The distributions of GSR scores in 

terms of six possible units—change in resistance, 

change in conductance, per cent change in resist¬ 

ance, per cent change in conductance, change in 

log resistance, and change in log conductance— 

were examined for normality and for indepen¬ 

dence of general level. Of these units only change 

in conductance was found to meet both criteria 

satisfactorily. 

Etiology and therapeutics in Alabama, 1820- 

1860. Carey V. Stabler, College Station. Flor¬ 

ence, Alabama. Prominent Alabama physicians 

prior to 1860 were peers of the best medical scien¬ 

tists of the age in the fields of etiology and 

therapeutics. The most advanced schools of 

thought on these two subjects during the first 

half of the nineteenth century, however, were not 

far in advance of the schools of the medieval 

period. Etiology and therapeutics of the 1940's 

contrast with nineteenth century knowledge of the 

cause and cure of diseases somewhat like the 

speed of the streamliner contrasts with that of 

the wood-burning locomotive of the 1840’s. In the 

nineteenth century, Alabama people generally 

manifested more concern for the epidemic diseases 

than for the endemic disorders. But students of 

medicine of the State who headed the medical 

societies and who contributed articles to their 

leading professional magazines dealt primarily 

with the serious and constantly prevailing en¬ 

demic diseases. A major portion of the studies 

by Alabama doctors were made on endemic ma¬ 

larial fevers. Studies of yellow fever were oftei 

presented but this dreaded malady received less 

attention from the practitioners than malaria. 

Progress in materia medica in Alabama bet we ■ 
1820 and 1860 generally depended upon the 

growth of etiological knowledge. In a few in¬ 

stances, empiricism advanced therapeutics beyond 

the science id' disease causation. 
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SCIENCE IN A CHANGING WORLD 

By James L. Kassner 
President of the Alabama Academy of Science 

The men charged with the responsibility of 
developing the atomic bomb predicted its 
physical effect with a fair amount of preci¬ 
sion. but they did not anticipate the effect the 
bomb would have on international politics and 
the reaction of the human mind to the dangers 
involved. Dr. Luther Evans, librarian of the 
Library of Congress, has accused the scientist 
(if giving panic leadership to the world by 
maintaining that if an international or world 
government is not organized within five or 
ten years, all civilization will be destroyed. He 
savs that the scientist has contributed very 
little by creating such fear in the minds of the 
public. 

Although Dr. Evans may be a good histor¬ 
ian. his criticism of the scientist is hardly just 
and well-founded. That the scientist is justi¬ 
fied in emphasizing the importance of the 
atomic bomb in today’s society is borne out in 
a statement recently issued by the American 
Association for the Advancement of Science: 
“Science and its applications are not only 
transforming the physical and mental environ¬ 
ments of men, but are also adding greatly to 
the complexities of the social, economic and 
political relations among them.” 

Before considering the influence of atomic 
energy on the world today and tomorrow, let 
us consider science in its relationship to cer¬ 
tain important periods and accomplishments 
in history. First of all, it might be well to 
consider the fall of the Roman Empire. Ac¬ 
cording to Einstein, the decadence of the Ro¬ 
man Empire can be attributed to the failure 
of the Romans to develop more efficient 
means of communication and transportation. 
The forces which had been adequate to protect 
a city were no longer adequate to rule and 
maintain an empire. The Roman mind was 
oriented toward the past and was essentially 
unimaginative, and Rome failed to recognize 
that in expanding her empire she altered the 
whole nature of her problems. She never 
dreamed of creating technological instruments 
to preserve her dominion. 

We may ask why the Romans failed to 
develop technology, and the answer is rela¬ 
tively simple. The Romans made use of slave 
labor. The thinking was done by free men, 
but the work was done by slaves. Where there 
is contempt for labor, there is a separation 

from experiences leading to induction and 
verification. The great advances in technology 
in America can be attributed to the fact that 
the American scientist, no matter how wealthy, 
has never cut himself off from these ex¬ 
periences. 

It is interesting to note that early scientific 
investigations were rarely undertaken for the 
sake of truth alone, because they grew out of 
efforts to solve the problems of daily life. 
Advances in mathematics enabled the Egyp¬ 
tians and Babylonians to develop the leading 
operations in arithmetic and elementary geo¬ 
metry. Astronomical research flourished, pos¬ 
sibly from a superstitious interest in astrology, 
but also for the purpose of making a calendar 
for farming, while the Phoenicians used the 
knowledge so obtained for navigational pur¬ 
poses. The skill of the ancients as mechanics 
and engineers is shown in their buildings. They 
understood the principles of both the lever 
and the inclined plane. Zoology, botany and 
mineralogy were also studied, and a consider¬ 
able knowledge of medicine was established. 
This enormous store of information which the 
Babylonians and Egyptians accumulated and 
passed on was directed throughout by an in¬ 
tense practical interest. 

The forerunners of the modern scientists 
were the Greek philosophers, who loved know¬ 
ledge for its own sake and were not content to 
accept traditional explanations. However, their 
philosophical speculations made without regard 
for observable facts prevented them from be¬ 
coming great scientists. The divorcement of 
philosophy from the practical issues of the 
needs of men introduced a hiatus in the de¬ 
velopment of civilization that lasted until the 
17th century, up to which time men were, with 
few exceptions, true barbarians, accepting the 
material advantages of the technologists and 
the artisans without wishing to understand the 
processes they employed. In the 17th century, 
Francis Bacon introduced the spirit of obser¬ 
vation and experimentation, and out of his 
teachings grew the Royal Society of London 
for the Improvement of Natural Knowledge. 
ThL was the first public expression of the new 
spirit of investigation. 

Before going on to consider the changes 
brought about by the industrial revolution, let 
us pause here to notice that in reacting to new 
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scientific achievements, civilization usually 
does not feel the full impact of a new inven¬ 
tion as soon as it is made. The use of gun¬ 
powder is a good illustration of this fact. We 
do not know when gunpowder was invented, 
but we know that it was used by the early 
Chinese. The Greeks called it “Greek Fire” 
and used it to defend Constantinople in 673, 
but gunpowder was not used to propel the 
cannon ball until the 14th century. The use of 
gunpowder in small arms made the common 
man with a musket more deadly in war than 
the mounted knight in armor. Thus we see 
the effect of gunpowder on the world: It did 
not immediately revolutionize civilization, nor 
did it result in stabilizing the world; but we 
see that, in time, it had far-reaching effects, 
in that it rendered obsolete and impotent the 
knight, walled cities and moated castles, here¬ 
tofore symbols of impregnable strength. 

Advancement in technology, and scientific 
enterprise was comparatively slow until the 
improvement in transportation began to pave 
the way for the industrial revolution. The so- 
called domestic system of industry continued 
to operate into the 18th century. “In this sys¬ 
tem the employees worked in their own homes, 
were in reality capitalists in a small way, and 
had few or no formal regulations to obey.” 
Because of transportation difficulties each 
community manufactured just what it needed. 
In consequence, many of the industrial meth¬ 
ods in use in the early part of the 18th century 
were little different from those employed by 
the Egyptians, Greeks or Romans for the same 
purpose. With the development of cheap and 
speedy transportation there developed a grow¬ 
ing urge for increased production to meet the 
demands of expanding markets. Thus it be¬ 
came possible to draw on all parts of the world 
for raw materials and bring them together at 
convenient manufacturing centers, and to ship 
the manufactured articles wherever there was 
a demand. 

As we have observed in connection with 
other great scientific developments, this im¬ 
provement in the transportation system of the 
world did not preserve and stabilize civiliza¬ 
tion. Rather, it planted the seed for the indus¬ 
trial revolution, which lasted for one hundred 
years or more. The technological inventions 
during this period forced society to accept new 
forms of social and political organizations. 
The changing economic and political conditions 
forced improvements in every phase of life. 
As machines began to take the place of mam 

skilled workers, the factory systems replaced 
the domestic system, and thus the worker lost 
his independence. The home worker could 
work when he pleased, but as a factory worker 
he not only had to work long hours, but he 
also had to live near the factory in crowded 
districts. It is no wonder that there were riots 
and revolts. The more gifted and ambitious 
became managers, chemists, engineers anti the 
like. The rest were unskilled workers unless 
they had capital enough to buy their own ma¬ 
chines or factory. It was during this period 
that labor unions began and labor political 
parties in our government came into being. 

The second period of the industrial revolu¬ 
tion ( 1840-60) can be called the age of iron 
and steam. Iron was now used for machine 
parts formerly made of wood and for rails and 
farm tools; steam power was substituted for 
water power. Communication was speeded up 
by the invention of the telegraph, and the 
first transatlantic cable was laid. During this 
period problems were approached more scien¬ 
tifically, the science of making machines was 
advanced, and the profession of the mechanical 
engineer arose. 

The outstanding invention during the third 
period of the industrial revolution ( 1860-1914) 
was the Bessemer acid process for making 
steel. This invention made England the lead¬ 
ing industrial center of the world for the first 
part of this period because all of the materials 
used in the manufacture of steel-—iron ore. 
coal and limestone—were conveniently located 
in England. However, the basic slag method 
for the manufacture of steel took this advan¬ 
tage away from England and transferred it to 
Germany and America before the end of tin 
19th century. Thus we are reminded that one 
nation can gain or lose an industrial advantage 
by one invention, or by the location of a new 
mineral deposit. 

Invention and discoverv in the earlv part of 
the present century gave us the allov steels 
of manganese, silicon, chromium, nickel, and 
tungsten, each possessing qualities peculiar to 
itself. This period likewise witnessed the de 
velopment of the automobile induslrv. and also 
of the rubber, rayon, gas, and electric powci 
industries. During this time science madt 
greater progress than ever before, and both 
science and industry benefited from the ad 
vances in each and the liaison between them. 
\\ nh large scale production it became profit 
able to carrv specialization and division ot la 
bor to a high point. Industrx was now ahead 
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of commerce, and the big problem was how 
to sell the goods produced. Competition for 
markets grew, and nations protected their in¬ 
dustries by high tariffs. 

We come now to the present. Changes since 
1940 have been so rapid and so momentous 
that many writers have spoken of this period 
as “the power age.” Electricity is the chief 
agent in this new era of industry. Electricity 
has freed enterprise from concentration in one 
huge plant. It has given small business a chance 
to survive in competition with big business, 
and has greatly improved the working condi¬ 
tions of the laborer. 

A glance at American scientific endeavors 
today indicates that although we have lagged 
behind in basic research, the American scien¬ 
tist has carried farthest the application of basic 
research done in other countries. Indeed, the 
fact that we have gone farthest ahead with 
applied science has given the American public 
a false sense of security, in the belief that 
American science as a whole is superior to that 
in other countries. The average citizen does 
not realize that many of our industrial develop¬ 
ments have sprung from scientific discoveries 
made in England, France, Russia or Germany. 
America does not have a monopoly on science 
nor claim to hold a record in the number of 
scientific discoveries. America has developed 
no Pythagoras, Aristotle, Galileo, Newton, 
Lavoisier, or Darwin. The extent to which our 
industrial machine has lived off foreign basic 
knowledge is revealed by the fact that only 
IP out of 131 Nobel prizes in science have gone 
to American scientists. 

Perhaps we should ask why it is that our 
achievements up to the present have been more 
in application than in theory, more in fashion¬ 
ing inventions than in discovering laws, more 
in technology and engineering than in pure 
science. Dr. Stewart J. Lloyd in his paper on 
“Freedom in Science,” (Trans. Electrochem. 
Soc., 89, 9 [1946] J points out that there are 
two motives for studying science: “(1) A 
desire to make a good living through profi¬ 
ciency in an interesting profession which may 
require a knowledge of these natural science 
subjects of physics, chemistry, biology, etc. 
Making a living this way really means, of 
course, performing services or making things 
for others in return for what they do for us. 
all intended to make life more comfortable for 
us all, to improve our material existence. (2) 
To satisfy the craving inherent in some, but 
not all, to know how things work, to get a 

picture of the operation of the material uni¬ 
verse which is consistent within itself, and 
thereby satisfies a very real need of the human 
mind.” 

The motives for studying science ultimately 
become the motives for carrying on research. 
Relatively speaking, America is a new country, 
settled by pioneers endowed with a spirit of 
adventure and the desire to improve their 
material welfare and their way of life. This 
fact, along with the fact that America con¬ 
tained an abundance of natural resources, is 
undoubtedly the reason for such great techno¬ 
logical advances in this country. 

The European countries did not have all of 
the natural resources that we had, and with 
constant wars they had used up much of what 
they did have. Thus it was necessary for them 
to develop fundamental research in order to 
make greater use of their limited resources. 
We should not think for a moment that the 
American scientist could not have developed 
basic fundamental research if he had tried, but 
technology was more profitable, and so his 
efforts were in that direction. Thus we de¬ 
veloped the greatest industrial civilization the 
world lias known 

()ur predicament today is in some ways 
conversely comparable to that of Rome at the 
beginning of her decline. As Rome suffered 
because of expansion without accompanying 
technology, so we face a highly developed 
technology necessitating a change in our world 
relationships. Our civilization has been altered 
by the release of atomic energy, and therefore 
we cannot remain anchored to the past. Quot¬ 
ing from Dr. David Hawkins, historian for 
the Los Alamos project, we find: “Science has 
changed the world and itself in the process. It 
is not a question of how science can live in 
the world, but how the world can live with 
science. New developments of science have 
revolutionized the conditions of international 
political action.” 

Arthur H. Compton said in 1944 in his 
address before the American Association for 
the Advancement of Science, “After the 
United Nations win, the world will still be 
actively war-minded. . . . There will be a na¬ 
tion smarting from the restrictions placed on 
it and ambitious for power. What will prevent 
it from welding these materials into a war 
machine to snatch mastery of the world?” 
Thus we see that Compton predicted in 1944 
the trouble that our Secretary of State is hav¬ 
ing today. The situation is more serious than 
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we realize, and the world is faced with a situa¬ 
tion never before experienced. Many formerly 
quiet citizens are being aroused into political 
self-consciousness because of the way we have 
handled atomic policies. The average citizen 
has welcomed the scientist’s interest in politics, 
because the scientist has replaced ignorance 
with factual information. The scientist has 
transformed and tempered his technical words, 
his specialized thinking and knowledge into the 
language of the average citizen so that the 
layman may understand the highly technical 
problem of atomic energy. The widespread in¬ 
terest in atomic energy is evident by the fact 
that it is being discussed in the newspapers, 
in current periodicals, and from the pulpit. 
Scientists are addressing forums, literary 
guilds and luncheon clubs on precisely these 
issues. Politicians, knowing little of the scien¬ 
tific method, are deliberating over restrictions 
in freedom of research and the dissemination 
of scientific information. Meanwhile, the 
scientists are trying to point out that the re¬ 
lease of atomic energy does not present a hope¬ 
less situation, but that it needs immediate pub¬ 
lic interest and understanding or it will soon 
become hopeless. 

President Truman, commenting at San 
Francisco in 1945, stated, “The world has 
learned again that nations, like individuals, 
must know the truth if they would be free 
. . . must read and hear the truth, learn and 
teach the truth. We must set up an effective 
agency for constant and thorough interchange 
of thought and ideas. For there lies the road 
to a better and more tolerant understanding 
among nations and among individuals.” This 
statement implies the use of the scientific 
method in national and international politics. 
In this connection, we may recall that recently 
a bill to create a West Point of Diplomacy was 
introduced into the House of Representatives 
by Rep. Carl T. Curtis of Nebraska. This bill 
seems to be a step in the right direction, be¬ 
cause if we can produce professional soldiers 
to lead our armies, why not professional diplo¬ 
mats to lead our country’s politics? The men 
selected for this proposed school should be 
judged by their personality, integrity, and 
ability as leaders. They should have had a 
thorough basic training in the fundamental 
principles of science in the elementary schools 
and high schools, and should in every way be 
equipped to direct our nation’s planning for 
life in the atomic age. 

It is easy enough to say that we will make 

use of the scientific method, but to put it into 
actual practice is another problem. If we could 
examine a cross-section of the people of the 
world we would find that a very small per¬ 
centage of them are capable of thinking even 
the simplest problem through to a logical and 
factual conclusion. This is true because much 
of our educational system has been based upon 
memory and too little upon thinking and 
reasoning. For this same reason it is rather 
difficult for politicians to use and appreciate 
the information given them by the scientist. Ah 
Mr. Churchill once said, “A scientist’s pro¬ 
fessional role and his role as a citizen are in¬ 
compatible.” Certainly, this should not be the 
case. 

As I look into the problem, the trouble is 
not with the scientist or the politician, but 
with our educational system. Our colleges and 
universities should broaden the academic re¬ 
quirements of our young scientific students so 
as to give them a greater interest in the social, 
economic and political affairs of our country 
and of the world. Quoting from Dr. Lloyd 
again, we find: “The atomic bomb has plunged 
the political and economic experts into natural 
science; it should also plunge the scientists 
into economics and politics, both national and 
world wide.” For the present both groups are 
confronted with a problem for which they have 
had little or no training. 

It is time that we as a nation considered the 
trained scientist as one of our great national 
resources. Dr. Conant, president of Harvard, 
has said, “It is because we have failed to assi¬ 
milate science in our culture that so many 
feel spiritually lost in this modern world. For 
when an idea is assimilated, it becomes part 
of an integrated complex of ideas and proves 
itself an element of strength.” And a high- 
ranking government official said some months 
ago, “If science is what you claim it is. and 1 
believe you are right, it should be central in 
our government’s responsibilitv and not peri¬ 
pherally scattered in a group of miscellaneous 
scientific bureaus.” Our Congress should es¬ 
tablish a Secretary of Scientific education, 
who should be charged with the responsibilitx 
of developing and coordinating science educa 
tion from the kindergarten to the post graduate 
level. 

If this were done, we would he able to create 
an interest in science, to raise the scientific 
level of the average citizen, and to identic 
the superior students in science. This docs not 
mean that we should attempt to influence chi! 
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drcii to study science as a profession. Rather, 
we should provide even boy and girl with a 
background of scientific information and at 
the same time seek to develop those gifted in 
science by giving them an opportunity to obtain 
a good scientific education. 

A number of attempts have been made re¬ 
cently to increase the quality and quantity of 
scientifically trained personnel in this country. 
I'or instance, we have the National Science 
Talent Search sponsored by Westinghouse and 
the Science Clubs of America. This has been 
followed by a number of state science talent 
searches. 

In Nov ember, 1944, President Roosevelt 
wrote Dr. Vannevar Bush, Director of the 
Office oi Scientific Research and Develop¬ 
ment, and asked him for recommendations 
whereby we might discover and develop scien¬ 
tific talent in the American youth. 

President Truman has appointed a Research 
Board, with Dr. John R. Steelman as chair¬ 
man. This hoard is making a survey of the 
graduating seniors and the post-graduate stu¬ 
dents in the colleges and universities in the 
United States, in an effort to find the better 
qualified students in science. 

Although these boards, surveys and talent 
searches are all good, they are not basic and 
fundamental. They all start with the high 
school senior, college student or graduate stu¬ 
dent. In other words, they all begin to look 
for the talented student too far along in our 
educational system and as a result overlook 
some of our more gifted boys and girls. We 
should remember that the number of capable 
students who go to college is only about half 
what it should be, and our search for talent 
should begin while children are still in the 
grades. 

The American Institute of the City of New 
York held a School Science Fair this spring 
in Madison Square Garden, and for the first 
time in twenty years exhibits were included 
from the kindergartens and elementary schools 
as well as the high schools, showing that the 
trend is towards the teaching of science as 
soon as the child goes to school. Our children 
participate in music festivals, art exhibits, ora¬ 
torical and athletic contests; why not science 
fairs and exhibits? Through such means some 
of our very best talent in science might be 
uncovered. 

Aside from the purpose of discovering 
scientific talent, such methods of stimulation 
should be used to encourage scientific study 

on the part of each child, for it is not enough 
that we discover the talented and turn out a 
few thousand scientifically trained men and 
women each year; we must raise the scientific 
level of the average citizen if we are to remain 
a free people. Our hoys and girls need a train¬ 
ing that will assist them in all walks of life. 
They need to have inculcated a method of 
thought that has been tested, that can be ap¬ 
plied to all subjects, to all people and to all 
circumstances. This is the scientific method. 

A training in science will teach the individual 
to think and to depend upon his own judgment. 
The facts he learns in school will soon be 
forgotten, but the training his mind obtains 
will stay with him throughout life. When peo¬ 
ple are unable to think for themselves, others 
will think for them and impose their wills upon 
them. Moreover, since scientific thought is not 
an end in itself, the individual must be trained 
to express his conclusions clearly, forcibly and 
gracefully. 

We should remember that the children of 
today are the politicians and scientists of to¬ 
morrow ; that the future of our country de¬ 
pends upon the policy; the policy, upon the 
men in power ; and the men in power, upon the 
education that we give our children. We must 
decide today what we want the world to be 
like in the future and prepare our children for 
the world of tomorrow. 

If we are to succeed in carrying out this 
new type of education, we need the coopera¬ 
tion of the educators and the public. Today we 
generally wait until our children reach the 
junior high school before we begin to teach 
anything that has a resemblance to science. In 
other words, we wait until the child has passed 
through his most formative years before we 
even try to develop the curiosity that every 
boy and girl has for the things about him. 
Some of our educators will point out that 
science is taught in the elementary grades, and 
even name the textbook used. But from my 
own experiences and those of my friends, I 
know that these books are very seldom used— 
perhaps used for a few lessons each semester. 
This situation exists possibly because the 
teachers are more interested in other subjects 
and are themselves poorly trained in science 
and are consequently unwilling and unable to 
attempt scientific instruction in the classroom. 
For a well-rounded education, science in our 
elementary schools should be just as important 
as music and art, civics and literature. Today’s 
parents should see the need for taking the steps 
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to make education, which affects youngsters 
more than any other field of public service in 
our democracy, the most attractive profession 
of all. so that we can place in the classroom 
with tomorrow’s guardians of atomic power 
not just someone to hear their lessons but the 
verv finest product that our nation can boast 
with respect to training, personality, prepara¬ 
tion. and vision, a teacher who can and will 
provide our boys and girls with the education 
they must have if they are to survive in a 
world of scientific change and social upheaval 
such as their tomorrow will certainly bring. 

To summarize. I should like to recall briefly 
the points considered and the suggestions made 
for providing America with proper leadership 
in an atomic age. 

We have seen that scientific change is di¬ 
rectly related to civic and political success or 
failure, and we have seen that scientific change 
does not necessarily mean immediate social 
revolution or prompt social stabilization, hut 
rather leads to gradual changes in the social 
processes covering long periods of time. There 
are two motives for research : the improvement 
of life and societv and the seeking of know¬ 
ledge for itself. America—young, adventurous, 
possessing vast resources and available wealth 
for invention and production—has emphasized 
technology for the advancement of material 
welfare more than the obtaining of scientific 
knowledge for its own sake. We have briefly 
traced the scientific developments of the in¬ 
dustrial age down to the present day, and we 
have presented America’s great need for a 
populace and for leaders that can understand 
today’s scientific progress well enough to cope 
with the social, economic and political prob¬ 
lems of the world. 

As an example of the urgent need for such 
understanding of science by our national lead¬ 
ers, I wish to cite just one political blunder 
made at Potsdam, which if not corrected, will 
plant the seed for World War Ill. This is the 
decision to destroy the nitrogen-fixation plants 
in Germany, which are capable of manufactur¬ 
ing not only chemicals for explosives but also 
fertilizers for the farms and gardens of de¬ 

vastated Europe. Before the war Germany pro¬ 
duced 80 per cent of the nitrogen fertilizers 
used in Europe, and no one with scientific 
training would have decided to destroy these 
plants without first considering the conse- 
quences it would have upon millions of people 
and western civilization as a whole. Therefore, 
in. order that tomorrow’s citizens shall be 
equipped to deal with the problems brought on 
bv today’s developments, we have called upon 
education to provide experiences that will pre¬ 
pare our youth to meet these problems. 

Mav 1 emphasize a few ways of increasing- 
scientific knowledge among today’s youth? A 
central bureau of scientific education should 
be responsible for coordinating efforts make 
toward providing adequate scientific instruc¬ 
tion to vouth of all ages. Science fairs in which 
children from kindergarten through high 
school would display their work should result 
in stimulating scientific interest and achieve¬ 
ment ; visual aids should he more widely and 
more effectively used. Teachers at all levels 
should be aware of the benefits derived from 
the application of the scientific method to the 
social, economic and political problems of the 
world and should consciously strive to train 
students in the scientific method. Our children 
should he taught to find out why people in 
other countries think as they do, and should 
thus be led to develop a greater tolerance and 
understanding of the people in other parts of 
the world. The exchange of letters, gifts, and 
programs should help boys and girls see that 
people in other countries do things differently 
from the American wav, hut that this is not 
always the wrong way. 

In conclusion, I should like to leave this 
thought: Although the problems of living in 
todav’s world are staggering, the possibilities 
for joyful living, for noble accomplishments, 
for fruitful services and for limitless advance¬ 
ment are also staggering. We must recognize 
these possibilities and provide our vouth with 
the necessary training so that thev may take 

advantage of these opportunities. 1 f our chi! 
dren are given the proper education, all ot tin 
problems growing out of the release ot atomic 
energy will he solved as thev arise. 
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MEETING OF THE EXECUTIVE COMMITTEE 

Alabama Academy of Science 

January 

The meeting of the Executive Committee was 

called to order by President Kassner at 2:00 

P. M. in the Steel Room of the Tutwiler Hotel, 

Birmingham, Alabama. The Chairman reported 

that Mr. Fritsche has agreed to accept the Chair¬ 

manship of the Committee on State Talent 

Science Search and also that the University of 

Alabama has offered four 4-year scholarships in 

Science, with all basic fees paid. Alabama Poly¬ 

technic Institute, Howard College, and Birming¬ 

ham-Southern College have all been approached 

regarding this matter. This search is to be co¬ 

ordinated with the program sponsored by the 

Science Clubs of America. 

Dr. Poor moved that the talent search be con¬ 

ducted and an attempt be made to raise money, 

that scholarships be offered, and that the plan 

be tried for four years. The motion passed. 

It was suggested that sustaining memberships 

for industries be set up, with dues of $50 and 

$100. 

The matter of incorporation of the Alabama 

Academy was discussed; it was made clear that 

financial help from the State, the General Edu¬ 

cation Board, or other agencies will not be given 

unless the Academy is incorporated. 

It was moved that the Committee on Incor¬ 

poration be reactivated with Dr. W. B. Jones as 

chairman and that new members be added to the 

committee. Mr. Jennings was appointed on the 

committee. 

Miss Geisler reported on the Junior Academy. 

Dr. R. D. Brown was elected treasurer to re¬ 

place Dr. Foley, who has been forced to retire 

because of pressure of new work at the Medical 

College of Alabama. 

Dr. William E. Cotton was elected vice chair¬ 

man of Section I. 

Miss Woolley was elected third counselor of 

the Junior Academy. 

It was moved that Birmingham-Southern Col¬ 

lege and Howard College be declared sponsors of 

the Annual Meeting in May in Birmingham, and 

that Phillips High School be sponsor of the 

Junior Academy. 

It was moved and passed that the banquet 

arrangements be left to the local committee. 

Dr. Wilcox moved that the Executive Commit¬ 

tee business meeting be held on Thursday night, 

May 1, with the first business meeting scheduled 

for Friday morning. The motion passed. 

25, 1947 

It was announced that the secretary is to ar¬ 

range for the printing of the program of the 

meeting. 

Dr. Wilcox reported that 25 double and 25 

single rooms have been reserved in three hotels 

for the Senior Academy. It was suggested that 

each member make arrangements for his own 

accommodation not later than two weeks before 

the meeting.. 

A suggestion was made that section chairmen 

arrange joint meetings when a paper is of interest 

to several groups. 

It was announced that the titles of all papers 

should be in by the first of April. 

Dr. Poor reported for the Research Committee. 

It was suggested that the president and the 

section chairmen make a point of emphasizing the 

prize awards that are offered for the best papers 

(by students). The various section chairmen have 

the duty of bringing these papers to the attention 

of the committee for evaluation. 

Dr. E. V. Jones moved that the administration 

of the funds for research be put in the hands of 

the Research Committee; the fund is shown in 

the Committee’s report. Dr. Jones then moved that 

the general plan of the Committee’s report be 

approved, that it be adopted in principle, and 

that the Committee make such changes as cir¬ 

cumstances warrant. The Committee now has 

official authorization for disbursing the funds. 

Dr. Foley commended the Research Committee 

and its handling of funds. 

Dr. Foley reported the receipt of a check for 

$50.00 from the Goethe fund in 1947; this is not 

shown in the above report. 

Dr. Basore reported on the Membership Com¬ 

mittee and its objectives. Dr. Poor moved that a 

general information circular on the Academy and 

its objectives be prepared and that it be printed, 

so that the Membership Committee and others 

could use it in connection with the drive for new 

members. 

It was moved and ]3assed that a special blank 

for sustaining memberships be prepared; Mr. 

Jennings was authorized to so do. 

The question of the mailing of applications for 

membership with fee to the Secretary or Treasur¬ 

er was discussed; no decision was reached. 

Dr. Emmett B. Carmichael then requested that 

members indicate if they are members of the 
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Science and also the section to which they wish 

to belong- when they pay their annual dues. 

Spaces for answering' these two questions should 

be added to the bill, when the old members are 

sent their annual request for dues by the 

Treasurer. 

It was moved and passed that the Editor be 

instructed to write to the Editor of the Journal 

of the Tennessee Academy of Science, reporting 

that the Alabama Academy of Science has voted 

against the acceptance of their offer to publish 

the Journals jointly. 

Dr. E. V. Jones reported on the Long Range 

Planning Committee, and moved that the Execu¬ 

tive Committee approve an interim Long Range 

American Association for the Advancement of 

Planning Committee with Dr. Lloyd as interim 

chairman and with members to be appointed by 

Dr. Kassner, Dr. Lloyd, and other members of 

the Executive Committee, the final choice to be 

approved by the Executive Committee. The names 

proposed for members are to be circulated by 
letter. 

The Chairman appointed Dr. Emmett B. Car¬ 

michael and Dr. Hunt to serve as auditing com¬ 

mittee which is to report at the annual business 

meeting. 

The meeting was adjourned at 5:00 P. M 

Respectfully submitted, 

Alan T. Wager 

EXECUTIVE COMMITTEE MEETING 

Steel Room—Tutwiler Hotel 

May 1, 1947 

The meeting of the Executive Committee was 

called to order at 8:10 P.M., May 1, 1947, in the 

Steel Room of the Tutwiler Hotel. The Minutes 

of the Executive Committee meeting of January 

25 were read and approved. 

Dr. E. V. Jones moved and the motion passed, 

that a typed record of the minutes be placed in 

the Secretary’s book, instead of the longhand 

transcription formerly employed. 

Dr. C. M. Farmer moved, and Dr. John Xan 

seconded, that the Treasurer include space for 

Charter members, members of the American As¬ 

sociation for the Advancement of Science, and 

Fallows of the American Association for the 

Advancement of Science on the blank for annual 

request for dues, and that the Secretary and 

Editor of the Journal cooperate with the Treasur¬ 

er in the compilation of the annual list of mem¬ 

bers. The motion passed. 

Dr. R. S. Poor moved, and Dr. John Xan 

seconded the motion, that a committee he appoint¬ 

ed to work out suitable membership application 

forms for the three types of membership: indi¬ 

vidual, industrial, and sustaining. This commit¬ 

tee should report to the Executive Committee 

before the next request for dues. The motion 

carried, and the following members were appoint¬ 

ed to the committee: Mr. Alan T. Wager, Dr. 

John Xan, Dr. C. A. Basore, and Mr. H. L. 

Jennings. 

Dr. R. D. Brown gave the Treasurer’s report. 

The Secretary read a letter from Mr. C. M. 

Goethe, asking for information on how to apply 

for membership in the Alabama Academy of 

Science. Dr. E. B. Carmichael moved that Mr. 

Goethe be made a life member. The motion passed, 

and the Secretary was instructed to transmit 

such intelligence to Mr. Goethe. 

Dr. Emmett B. Carmichael made an informal 

report as Editor of the Journal. He moved that 

the Alabama Academy of Science approve a 

change in the format of the Journal. The Edi¬ 

torial Committee and the Editor were instructed 

to make such a study and to report to the Execu¬ 

tive Committee for approval before publication 

of the next Journal. 

Miss Kathryn Boehmer reported on the Junior 

Academy. She made the following suggestions: 

that (1) the Junior Academy should meet at a 

different time from the Senior Academy, (2) 

lecturers from the Senior Academy should he 

provided to talk before Junior Academy clubs, 

(3) there should be a State supported cooperator, 

and (4) a printed bulletin containing information 

on organizations should be sent out. 

Dr. E. V. Jones moved and Dr. John Xan 

seconded the motion that in the future the Junior 

Academy should meet on Saturday only, with the 

Senior Academy meetings moved up so that there 

would be no conflict. The motion passed. 

Dr. Emmett B. Carmichael moved that the 

Executive Committee approve the idea of lectur¬ 

ers to be coordinated with the Science Talent 

Search. The motion passed. 

Dr. J. P. Reynolds moved that the unused funds 

of the 1946-47 grant to the Junior Academy be 

applied to the expense of printing a bulletin for 

the Junior Acedamy. The motion passed. 

Dr. C. A. Basore moved, Dr. John Xan second¬ 

ed, that the Science Talent Search Committee be 

authorized to prepare aid distribute puhlicitx oi 

the Academy, expenses to be limited to sn.no. 

The motion was passed. 

Mr. E. D. Emigh reported briefly on the prepa¬ 

ration of the revised and amended constitution, 

and distributed copies to those who had none. Tin 

motion for acceptance of the report was passed 

Mr. Emigh stressed that members pay partieulai 
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attention to motions passed at meetings, inas¬ 

much as several had just amended the constitu¬ 

tion illegally. 

Dr. J. L. Kassner reported that four 4-year 

scholarships with tuition and fees have been 

promised by the University of Alabama, Alabama 

Polytechnic Institute, Birmingham-Southern Col¬ 

lege, and Howard College in cooperation with the 

drive made by the committee on State Science 

Talent Search. Any of the institutions may with¬ 

draw at end of four years. Dr. C. B. Fritsehe has 

accepted the chairmanship of the committee, and 

is also chairman of a similar committee appointed 

by the state Chamber of Commerce. A similar 

arrangement is also planned for Tuskagee In¬ 

stitute. It was moved, seconded, and passed that 

a committee be appointed to serve under Dr. 

Fritsehe and to carry out the plans made for the 

State Science Talent Search. The motion was 

amended to the effect that the appointments be 

for four years. The chairman appointed the fol¬ 

lowing members: Dr. Eric Rodgers, Physics; Dr. 

J. A. Fincher, Biology; Dr. H. E. Wilcox, Chem¬ 

istry; and Dr. Charles S. Simmons, Agronomy. 

(Report Appended). 

Mr. E. D. Emigh moved that the revised con¬ 

stitution be adopted. Mr. II. L. Jennings moved 

instead that the Board of Trustees be instructed 

to incorporate the essential parts of the constitu¬ 

tion in the charter and in the by-laws, respective¬ 

ly, and that the Alabama Academy of Science 

operate under the charter and by-laws then pre¬ 

pared. Mr. Emigh accepted the revision, Dr. E. 

V. Jones seconded the motion, and it was put 

and passed. 

Dr. Emmett B. Carmichael presented the pro¬ 

position that Section I be split into two sections, 

one to be called the Biology Section and the other 

the Medical Section. A debate followed, being par¬ 

ticipated in by many members of the Section. 

No conclusion was reached, and it was decided to 

refer the matter to Section 1 itself. 

Dr. John Xan moved that the Academy express 

its appreciation to Mr. Jennings for the work 

done in preparing the resolution and procedures 

to be followed in incorporating the Academy. The 

motion was seconded and passed. 

President Kassner then announced the appoint¬ 

ment of the following committees: 

Auditing Committee for the Senior Academy: 

Dr. John Xan, Dr. C. M. Farmer, Dr. C. A. 

Basore. 

Auditing Committee for the Junior Academy: 

Fr. C. Reiner, Miss C. McTyeire. 

Resolutions Committee: 

Fr. P. H. Yancey, Dr. W. B. Jones, Mr. T. A. 

Ford. 

Nominating Committee: 

Dr. J. M. Robinson, Dr. J. 0. Foley, Dr. S. C. 

Smith. 

Place of Meeting: 

Dr. C. M. Farmer, Fr. P. H. Yancey, Dr. R. W. 

Allen, Dr. G. D. Palmer, Jr., Mr. A. T. Wager. 

The meeting adjourned on motion at 12:45 p.m. 

A T. Wager, Secretary 

MINUTES OF THE PRELIMINARY 

BUSINESS MEETING 

Colonial Room—Tutwiler Hotel 

May 2, 1947 

The first business meeting was called to order 

by President Kassner in the Colonial Room of the 

Hotel Tutwiler at 11:45 A.M. The reading of 

the minutes of the annual meeting of 1946 was 

dispensed with, and it was moved and passed 

that they be accepted as they appear printed in 

the 1946 issue of the Journal of the Academy. 

Dr. J. P. Reynolds, Councilor of the American 

Association for the Advancement of Science, re¬ 

ported. (Report appended). The motion that this 

report be accepted, passed. 

The Secretary, in the absence of Dr. Wilcox, 

announced the changes in room assignments for 

the afternoon meetings. 

Dr. R. D. Brown, Treasurer, reported on the 

state of finances of the Academy. It was brought 

out that there is a balance of only $200.00 after 

the Journal and other expenses are paid, and that 

this will not be sufficient to meet the expenses 

of the oncoming year. Dr. Brown moved, Mr. 

Emigh seconded, that the dues for individuals 

be increased from $2.00 to $3.00 annually. This 

question was discussed by several members of 

the Academy, and the general feeling was that 

the increase was unnecessary. The motion was 

put and defeated. 

Dr. E. V. Jones, reporting for the Special Com¬ 

mittee on Long Range Planning, announced that 

the report was in the 1946 issue of the Journal. 

Dr. Jones emphasized that the committee has at 

last reached the state of being a continuing com¬ 

mittee, and that as a result, it will function more 

effectively in the future. He also suggested that 

a good project for the Long Range Planning 

Committee would be the promotion of better 

Scientific and Technological Training in Ala¬ 

bama. Dr. G. D. Palmer brought forth the ne¬ 

cessity of interesting prominent business-men in 

the state in order to proceed successfully. 

Mr. H. L. Jennings reported on the progress 

made toward the incorporation of the Academy 
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and read the resolution prepared for presentation 

for incorporation. (Resolution appended.) The 

motion for adoption was made, seconded, and 

passed. 

Dr. John Xan moved, Dr. E. V. Jones seconded, 

that the number of trustees be limited to six. 

The motion passed. 

Dr. R. S. Poor read the report of the Research 

Committee; the chief features are to be incor¬ 

porated in the bulletin being prepared concern¬ 

ing information on the Academy. (Report ap¬ 

pended.) He asked that papers competing for 

prizes be in the proper hand in two weeks. He 

made a report on the Goethe funds, mentioned 

the need for more funds, and asked for more 

applications for grants. Dr. Emmett B. Car¬ 

michael reminded the group of the Founder’s 

Prizes, and Dr. Poor asked that the vice-presi¬ 

dents choose committees in their sections to select 

the papers for consideration. 

Fr. P. H. Yancey moved, and Dr. W. B. Jones 

seconded, that Mr. C. M. Goethe be made a Life 

Member and Patron of the Alabama Academy of 

Science. The motion passed. 

Dr. J. M. Robinson moved, and Mr. J. L. Jen¬ 

nings seconded, that $50.00 be given to the Junior 

Academy from the general funds for 1947-48. 

The motion passed. 

Dr. J. L. Kassner reported on the State Science 

Talent Search. The University of Alabama, Ala¬ 

bama Polytechnic Institute, Birmingham-South¬ 

ern, and Howard College have all offered scholar¬ 

ships for tuition and fees for 12 quarters for a 

trial period of four years. The Alabama Chamber 

of Commerce is interested and will give aid. Dr. 

C. B. Fritsche is Chairman of the committee to 

promote this search. This committee consists of 

a biologist, a chemist, a physicist, and an agro¬ 

nomist. 

Dr. Emmett B. Carmichael commended the men 

who have carried through the preliminary work 

in setting up this program. 

Miss Edith Geisler reported that a committee 

consisting of Miss Kathryn Boehmer, Dr. Charles 

Reiner, and herself has revised the constitution 

and by-laws of the Junior Academy. 

Dr. R. S. Poor reported on the disbursal of 

funds and mentioned the Goethe funds and letter 

to Dr. Caldwell. 

Mr. E. D. Emigh presented the new constitu¬ 

tion. Fr. P. H. Yancey moved that the constitu¬ 

tion be studied overnight and be discussed, if 

necessary, at the general meeting. 

Dr. E. V. Jones presented the question of the 

placement of Journals of the Alabama Academy 

of Science, of exchange journals, and of the 

archives. The secretary read letters from Ala¬ 

bama Polytechnic Institute and the University 

of Alabama offering their facilities. Dr. E. V. 

Jones read a letter from the Birmingham Public 

Library offering to store the materials, but re¬ 

questing that the Academy pay for the binding. 

It was decided that the Committee should report 

at the second business meeting and that the Com¬ 

mittee also consider the matter of the binding of 

official correspondence. 

Dr. C. A. Basore had no report. 

Fr. P. H. Yancey moved and Dr. E. V. Jones 

seconded the motion that publicity material on 

the Academy be prepared and distributed to mem¬ 

bers and prospective members, with an upper 

limit of $100.00 on money to be used for this 

purpose. The matter of a copper plate seal to go 

on the front of the folder was considered in 

connection with this. The motion passed. 

Dr. H. L. Jennings reported that a charter 

based on the new constitution had been drawn 

up. He moved and Dr. R. S. Poor seconded the 

motion that a resolution for incorporation con¬ 

taining a recommendation for the number of 

trustees be presented to the general meeting. The 

motion passed. 

Dr. E. V. Jones moved that the nominating 

committee include the names of the trustees in 

the report. 

Dr. Emmett B. Carmichael moved and Dr. John 

Xan seconded the motion that there should be a 

vote of thanks for Mr. Henry L. Jennings in view 

of the enormous amount of work done. He moved 

that the nominating committee consider Mr. Jen¬ 

nings as a trustee for the three years term, and 

also that they consult him when considering others 

as possible trustees. The motion passed. 

The meeting adjourned on motion at 10:20 

P.M. 

A. T. Wager, Secretary 

FINAL BUSINESS MEETING 

Colonial Room—Tutwiler Hotel 

May 2, 1947 

The final business meeting was called to order 

by President Kassner at 4:45 P.M. in the Colonial 

Room of the Tutwiler Hotel. 

Dr. Poor reported that two applications for 

research grants have been approved by the Com 

mittee, and that one application is pending. Two 

papers for the Founders' prize have been pre¬ 

sented, but four are necessary for consideration. 

Dr. John Xan reported that the books of the 

Treasurer have been examined and have been 

found to be in order. A motion that the report be 
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accepted was made, seconded and passed. (Re¬ 

port appended). 

Dr. Farmer reported that the committee recom¬ 

mends the acceptance of the invitation of Dr. W. 

B. Jones to hold the 1948 annual meeting- in Tus¬ 

caloosa, and also recommends that the meeting be 

held late in March. The motion that the report 

be accepted was passed. (Report appended.) 

Dr. J. M. Robinson reported the nominations 

of the following members of the Academy for 

officers for the year 1947-48: 

President Elect: Eugene D. Emigh, Weather Bu¬ 

reau, Montgomery, Ala. 

Biology-Medical Sciences: Chairman, Sam Tip- 

ton, University Medical Center; Vice Chair¬ 

man, John Fincher, Howard College. 

Chemistry: Chairman, M. T. Clark, Birming¬ 

ham-Southern; Vice Chairman, G. M. Toffel, 

University. 

Geology - Anthropology: Chairman D. E. La- 

Moreaux, University; Vice Chairman, R. Q. 

Shotts, 707 10th St., Tuscaloosa. 

Geography - Conservation: Chairman, Harry 

V. Rust, Birmingham; Vice Chairman, Ethel 

Marshall, Alabama College. 

Physics - Mathematics: Chairman, R. Pepinsky, 

Alabama Polytechnic Institute; Vice Chair¬ 

man, A. G. Mullins, Howard. 

Industry - Economics: Chairman, J. P. Barnes, 

Alabama Polytechnic Institute; Vice Chair¬ 

man, T. M. Francis, Birmingham. 

Science - Education: Chairman, E. V. Jones, 

University; Vice Chairman, Edith Geisler, 

Adger. 

Social Science: Chairman, Paul Irvine, Alaba¬ 

ma Polytechnic Institute; Vice Chairman, 0. 

L. Lacey, University. 

Editor of the Journal: Emmett B. Carmichael, 

Medical College of Alabama. 

Editorial Board: Chairman, R. M. Harper, Ala¬ 

bama Geological Survey, University. 

Counselor for the Junior Academy (3 Yrs.) : 

Para Lee Evans, University. 

Coordinator of the Junior Academy with Science 

Clubs of America: Kathryn M. Boehmer. 

Trustees 

3 years, Henry L. Jennings, Title Guarantee 

Building, Birmingham, Alabama. 

3 years, T. A. Mc-Wane, President, MeWane Cast 

Iron Pipe Co., Birmingham, Alabama. 

2 years, Carl B. Fritsche, Reic-hhold Chemical Co., 

Tuscaloosa, Alabama. 

2 years, Dr. George R. Stuart, Jr., Pres. Birming¬ 

ham-Southern, Birmingham, Alabama. 

1 year. Dr. Harwell G. Davis, Pres. Howard Col¬ 

lege, Birmingham, Alabama. 

1 year, Dr. J. L. Kassner, University, Alabama. 

A motion that the report be accepted, and that 

the nominees be elected to office for the ensuing 

year was made, seconded, and passed. 

Dr. R. M. Harper, reporting as statistician, 

showed the distribution, according to races, of 

people not attending school and finishing college 

in various sections of the country. It was moved, 

seconded, and passed that this report be accepted. 

Dr. E. V. Jones reported that the committee 

appointed to consider the location of the exchange 

journals recommends the acceptance of the offer 

made by the Library of Alabama Polytechnic 

Institute, and suggests that Dr. J. P. Reynolds 

be authorized to see to the shipment of those now 

at Birmingham-Southern College to Alabama 

Polytechnic Institute. It was also suggested that 

all official correspondence still in the hands of 

former officers be sent to the Secretary, to be 

retained by him until a depository, such as the 

State Archives at Montgomery, be found. Dr. 

Emmett B. Carmichael moved, Fr. P. H. Yancey 

seconded, that the report be accepted. The motion 

carried. (Report appended). 

The motion by Dr. E. V. Jones that a com¬ 

mittee be appointed to complete the list of charter 

members was passed. 

Dr. M. T. Clark announced that two trips had 

been arranged for Saturday—one to the Southern 

Research Institute and one to the Medical School 

of the University of Alabama. 

Dr. Emmett B. Carmichael reported as editor 

of the Journal and requested that all papers for 

the Journal lie sent to Dr. R. M. Harper, chair¬ 

man of the Editorial Board. (Report appended). 

Dr. E. V. Jones reminded the membership of 

the necessity of interesting scientists in joining 

the Academy. 

Dr. John Xan mentioned that the membership 

should keep the deficit in mind when considering 

new expenditures. 

Fr. P. H. Yancey read the report of the resolu¬ 

tions committee. It was moved and passed that 

the report be accepted. (Report appended). 

Dr. J. L. Kassner thanked the members for 

their loyalty and help during his year as presi¬ 

dent, and Mr. Emigh complimented him for his 

work for the Academy during the past year. 

The meeting adjourned at 5:30 P.M. 

Respectfully submitted, 

Alan T. Wager 
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REPORT OF THE RESEARCH COMMITTEE 

ALABAMA ACADEMY OF SCIENCE 

Twenty-fourth Annual Meeting- 

May 1-3, 1947 

Birmingham, Alabama 

1. On January 25. 1947, this committee sub¬ 

mitted a report to the Executive Committee of 

the Academy. This report contained (1) a sug¬ 

gested plan for the administration of our research 

fund, and (2) a suggested plan for the adminis¬ 

tration of The Founder’s Prize, formerly called 

the “Best Paper Prize.” These plans were 

thoroughly discussed and revised. Revised copies 

of the two plans were duplicated and distributed 

to the membership of the Academy. Copies of 

these two plans as finally adopted are attached. 

2. Grants-in-Aid-of-Research made by the Re¬ 

search Committee since the last annual meeting- 

are as follows. All grants have been matched by 

the institution concerned. 

a. Dr. J. Paul Reynolds, Birmingham- 

Southern College, for part-time 

laboratory assistant and special 

equipment. 

Problem: Chromosome Studies in 

Scioi ci _ _ $ 75.00 

b. Dr. H. E. Wilcox, Howard Col¬ 

lege, for a part-time laboratory as¬ 

sistant and special equipment. 

Problem: Use of the Oscilloscope 

in Polarographic An¬ 

alysis __ $150.00 

c. Dr. M. T. Clark, Birmingham- 

Southern College, for a part-time 

assistant. (Work originally started 

by Dr. E. V. Jones). 

Problem: Studies of Vapor Pres¬ 

sures and Boiling Points 

of Pure Organic Com¬ 

pounds $100.00 

Total Grants-in-Aid-of-Research 

1946-47 ... $325.00 

d. Best Paper Prize to Dr. Margaret 

E. Long, University of Alabama. 

Medical Section. Paper title: The 

Development of the Muscle-Tendon 

Attachment in the Rat $ 50.00 

Total Grants 1946-47 $375.00 

3. Status of research fund as of January 25, 
1946: 

a. Special grants to Academy last five years: 

1942 AAAS gifts _ $ 35.00 

1943 No research gifts .00 

1944 AAAS gift .. 27.00 

Goethe gift .. 200.00 

1945 AAAS gift 28.00 

Goethe gift 200.00 

1946 No AAAS gift .00 

Goethe gift 150.00 

b. Present status Academy Research 

Fund including original gifts plus 

equal matching from fund of the 

Academy. 

1. Balance in research fund April 

29, 1946 ___ $700.00 

(Dr. Xan’s records) 

a. E. V. Jones, May 10, 1946 150.00 

b. Balance May 10, 1946 $550.00 

2. :tGoethe gift, Nov. 25, 1946 150.00 

a. Matched by Alabama Acade¬ 

my of Science, Nov. 25, 1946 150.00 

b. Total, Nov. 25, 1946 $850.00 

c. Gift, J. Paul Reynolds, 

Dec. 17, 1946 _ ... 75.00 

3. Balance in funds Dec. 17, 1946 $775.00 

4. Grants and prize: 

a. M. T. Clark, 

Jan. 17, 1947 $100.00 

b. H. E. Wilcox, 

Jan. 17, 1947 150.00 

c. Margaret E. Jong, 

Jan. 17, 1947 50.00 

$300.00 

5. Balance in fund, Jan. 25. 1947 $475.00 

6. Received since last treasury 

report was compiled 100.00 

$575.00 

4. Dr. O. W. Caldwell, Corresponding Secre¬ 

tary of the AAAS was informed of the Alabama 

Academy’s use of the Goethe Fund in a letter 

dated February 1, 1947. He was told of our de¬ 

sire to support projects in the field of genyties, 

this being the wish of the donors. In a reply re¬ 

ceived from Dr. Caldwell under date of Februan 

17, 1947, he states, “If and when it becomes pos¬ 

sible, I am sure that Mr. and Mrs. Goethe will 

be even more interested in your work it' any part 

of it should relate to the general field of gene¬ 

tics.” 

5. The Committee lias two applications bofon 

it as of April 30, one of which probably will not 

lie recommended. Other application- an invited. 
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6. The Academy research fund is quite small 

and any one knowing the best way to increase the 

fund should correspond with the Committee. 

Respectfully submitted, 

RESEARCH COMMITTEE 

Mildred Englebrecht 

T. E. Hunt 

J. A. Tower 

R. S. Poor, Chairmen) 

REPORT OF THE TREASURER FOR THE 

YEAR ENDING MAY 1, 1947 

Receipts 

Balance on hand, April 29, 1946 $1,346.87 

Received as membership dues, subscrip¬ 

tions to Journal and donations . 950.00 

Total Receipts _ .. _ __ $2,296.87 

Disbursements 

Jan. 29, 1946 to May 1, 1947 

Weatherford Printing Company _ $ 34.27 

W. Harold Taylor 1.50 

Winnie McGlamery_   8.60 

E. V. Jones, Meeting Expenses_ 25.69 

E. V. Jones, Research 150.00 

Treasurer’s Expenses (J. O. Foley) 15.65 

E. C. Horton, Postage 2.87 

Weatherford Printing Company_ 2.04 

A. T. Wager, Stamps .... 1.61 

A. T. Wager, Stamps, Stationery 2.61 

Weatherford Printing Company _ 39.32 

Kathryn M. Boehmer, Junior Academy. 50.00 

First National Bank Exchange_ .30 

J. Paid Reynolds, Research 75.00 

T. E. Hunt, Postage 1.56 

Dr. Margaret E. Long 

(Founder’s Prize) 50.00 

Dr. H. E. Wilcox, Research 150.00 

Dr. M. T. Clark, Research 100.00 

Dr. J. O. Foley, Stamps _ 4.00 

Robert D. Brown, Stamps 10.00 

Weatherford Printing Company .. . 11.53 

Mrs. Emily C. Hildreth, Stenographic- 

Work for President, $34.50; 

Treasurer, $15.00 49.50 

E. D. Emigh, Stationery and 

Clerical Aid 16.94 

Total Disbursements _$ 802.99 

Balance on hand May 1, 1947 $1,493.88 

RESEARCH FUND 

Balance in Fund April 29, 1946 $ 700.00 

Received this year _ _ 200.00 

Added from Academy Fund _ 200.00 

Total in Fund $1,100.00 

Disbursed 475.00 

Balance, Research Fund $ 625.00 

Balance in Academy Fund, 

May I, 1947 $ 868.88 

Auditing Committee, 

C. A. Basore 

C. M. Farmer 

John Xan, Chairman 

REPORT OF COMMITTEE ON TIME AND 

PLACE OF 1948 MEETING 

The Committee on the time and place of the 

1948 meeting recommends the following: 

First, a return to the rotation plan of meeting 

at the institutions of higher learning of the State 

of Alabama; 

Second, that the Academy accept the invitation 

of Dr. W. B. Jones to have the 1948 meeting in 

Tuscaloosa, in conjunction with the celebration 

of the centennial of Alabama State Geological 

Survey; 

Third, that the time of the meeting be the first 

Thursday, Friday, and Saturday in April. 

G. D. Palmer, Jr. 

A. T. Wager 

John Xan 

P. H. Yancey 

C. M. Farmer, Chairman 

Report of the Statistician 

SOME 1940 EDUCATION STATISTICS FOR THE UNITED STATES 

Roland M. Harper, 

The United States census of 1940 classified the 

adult population according to education for the 

first time (though one or two state censuses had 

done it previously). But not much use of these 

statistics seems to have been made yet, except to 

copy some of the national and state medians and 

University, Alabama 

percentages for all races combined; which does 

not mean much in the South, for obvious reasons. 

To get figures for whites only requires some add¬ 

ing and dividing, which seems to be too much 

trouble for most people, but has been done for 

the present study. 
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The education statistics as published apply to 

persons over 25 years old, who are presumed to 

have completed their education. The census tables 

give details for the urban and rural population, 

native and foreign whites, negroes and others, in 

each state and larger city; but the county figures 

do not separate the races, and are therefore rela¬ 

tively useless in the South. The sexes could be 

separated, but that has not been done here. 

There are everywhere some people (usually 

between one and two percent of the total) whose 

education was not reported, presumably in most 

cases because the enumerators did not see them, 

and the persons they lived with could not supply 

the desired information. These unknown cases 

have been eliminated from my calculations, which 

makes the percentages a little higher than those 

given in the census reports. 

The subjoined table gives for the whole United 

States (and also its urban and rural population) 

and each of the states the percentage of whites 

and negroes over 25 who have never been to 

school (which is approximately the illiterate 

group of former censuses), and of those who 

have had four years or more of college educa¬ 

tion. Except that no calculations have been made 

for negroes in states where there are less than 

1,000 of that race over 25. And it should be borne 

in mind that the ratios for whites in some of the 

southwestern states are vitiated by the unfortu¬ 

nate inclusion with them of Mexicans, who are 

about half Indian. 

Percentages are here given also for the ten 

larger divisions of the country. Most of the divi¬ 

sions are the same as those used in census re¬ 

ports since 1900, but the southeastern states, east 

of the Mississippi River, are now divided into 

three groups instead of two, which seems more 

logical. (This matter is illustrated further else¬ 

where in this volume). 

TABLE I 

Selected educational statistics of population 

over 25 years old in the United States in 1940, 

white and negro, by divisions and states. All in 

percentages. 

Statistics for negroes not shown for states that 

have less than 1000 of that race over 25 years 

old. Male and female and urban and rural could 

be separated in every state if desired. 

College 

No schooling Graduates 

White Negro White Negro 

Whole United States . 3.14 10.14 4.95 1.27 

Urban .. 3.31 6.74 6.15 1.87 
Rural non-farm 2.(55 13.00 4.58 0.93 

Rural farm 3.08 15.20 1.50 0.27 

New England _ — .. 3.94 7.36 5.04 1.97 

Maine _ 2.07 3.38 

New Hampshire .... .. 2.46 4.35 

Vermont 1.58 4.14 

Massachusetts 4.12 7.95 5.60 2.33 

Rhode Island .. . 5.60 10.33 4.57 1.61 

Connecticut 2.18 5.49 5.04 1.49 

Middle Atlantic 

States .. 4.97 4.83 5.22 1.61 

New York 5.75 3.79 5.78 1.95 

New Jersey _ .. 4.35 5.82 5.34 1.49 

Pennsylvania 5.54 5.72 4.56 1.22 

East North Central .. 2.08 4.70 4.37 1.77 

Ohio .. 1.85 5.30 4.60 1.67 

Indiana .. 1.14 5.32 3.94 1.85 

Illinois ___ .. 2.53 4.33 4.76 1.98 

Michigan 2.35 3.98 4.20 1.49 

Wisconsin 1.65 4.34 3.94 1.56 

Border or 

Transition states 1.90 5.73 7.53 2.37 

Delaware 2.41 9.76 5.83 1.57 

Maryland 2.16 6.83 5.53 1.35 

Dist. of Columbia . 0.87 3.45 13.65 3.96 

Upper South .. 3.43 10.25 3.83 1.39 

Virginia . _ .. 3.50 12.09 5.40 1.29 

West Virginia .. 3.35 8.85 3.42 2.49 

Kentucky _ .. 3.58 9.85 3.10 1.67 

Tennessee 3.24 8.66 3.54 1.12 

Lower South ..... .. 2.98 13.10 5.25 0.78 

North Carolina 3.94 11.50 4.95 1.58 

South Carolina .. 3.16 15.85 7.03 0.96 

Georgia _ ... .. 2.95 14.32 4.60 0.66 

Florida 1.76 10.70 6.42 0.77 

Alabama 3.21 14.10 4.09 0.57 

Mississippi 2.10 11.94 5.45 0.35 

West South Central .. 4.45 12.70 4.67 1.14 

Arkansas 2.33 8.80 2.82 0.53 

Louisiana 8.35 21.41 5.03 0.61 

Oklahoma 1.93 6.99 5.03 2.67 

Texas 4.83 8.15 4.90 1.64 

West North Central 1.21 5.67 4.24 2.00 

Minnesota 1.41 3.18 4.25 2.86 

Iowa 0.56 4.82 4.21 1.58 

Missouri 1.63 (>.15 4.08 1.92 

North Dakota 2.00 3.03 

South Dakota 0.92 3.90 

Nebraska 0.93 3.58 4.33 1.82 

Kansas 1.00 4.94 4.72 2.82 

Rocky Mountain 

States 2.66 5.27 5.07 2.25 

Montana 1.22 4.98 

Idaho 0.75 4.58 
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Wyoming . 1.77 5.20 
Colorado 

00 
exj 
oi 4.52 6.03 2.90 

New Mexico __ 8.40 8.11 4.90 1.25 

Arizona 4.76 5.00 7.10 1.72 
Utah 1.18 6.20 

Nevada 1.72 6.98 

Pacific states 1.93 4.08 6.66 2.44 

Washington . 1.09 5.20 5.62 2.26 

Oregon 0.91 4.75 5.53 2.26 

California 2.29 4.00 6.95 2.58 

Contrary to what is widely believed or asserted, 

the whites of the northeastern states have little 

or no advantage over those of the South in edu¬ 

cation. (It is interesting to note that in percent¬ 

age of white college graduates South Carolina is 

surpassed only by Arizona, a western state, and 

the District of Columbia, which is all city.) But 

the western states make a better showing than 

the eastern ones, as has long been known from 

the statistics of illiteracy formerly published. 

There are various reasons for this, but one is 

probably that the northeastern states have the 

most manufacturing and the western ones the 

least, and most tasks in factories do not require 

much education. 

Negroes are generally better educated in the 

North and West than in the- South, but there are 

several simple reasons for that. First, where they 

constitute less than one-tenth of the population, 

as they do everywhere outside of the South, it is 

easier to give them adequate educational facilities 

than where they are in the majority, as in many 

southern counties (and formerly in a few states). 

Furthermore, the great majority of those outside 

the South live in cities, where schools are within 

easy reach of every child. (Those in cities are 

much better educated than those on farms, in the 

United States—as the table shows—and in every 

state.) 

Second, those who were born in the South and 

moved north or west must have had some educa¬ 

tion before they left home, in order to read about 

the opportunities offered elsewhere. Third, the 

proportion of mulattoes in the negro population 

is greater in the North and West than in the 

South, for various reasons; and the mulattoes, 

having inherited some ambition from their white 

ancestors, are naturally better educated than the 

blacks. (They also include a larger proportion 

of home owners, as shown by some statistics cited 

in the two previous volumes of this Journal.) 

Incidentally, the foregoing table should throw 

some new light on the alleged need for federal aid 

for education in the South, which some of our 

educators and politicians have been seeking for 

many years. If the figures are correct, there is 

a larger proportion of uneducated whites in Mass- 

a c-husetts, Rhode Island, New York, New Jersey 

and Pennsylvania than in any southern state 

east of the Mississippi River. And the states just 

named have no marked advantage in college 

graduates, either. 

REPORT OF THE COMMITTEE ON THE 

ACADEMY EXCHANGE LIBRARY 

The Committee on the Academy Exchange Li¬ 

brary recommends that the proposal made by C. 

H. Cantrell, Librarian at Alabama Polytechnic 

Institute, that the library at Alabama Polytechnic 

Institute be designated as the custodian of the 

Exchange Library of the Alabama Academy of 

Science, and that our American Association for 

the Advancement of Science Councilor, Dr. J. P. 

Reynolds, be asked to supervise the packing of 

the Library material for transporting to Auburn. 

The Committee also recommends that another 

determined effort be made to collect all official 

correspondence of the Academy, beginning with 

the collection now at Birmingham-Southern Col¬ 

lege, and that all officers, past and present, bun¬ 

dle up all such correspondence and send it to the 

secretary, A. T. Wager. 

Emmett B. Carmichael 

A. T. Wager 

John Xan 

E. V. Jones, Chairman 

REPORT OF THE EDITOR OF 

THE JOURNAL 

The Editorial Board approved eighteen com¬ 

plete papers for publication in the 1946 Journal. 

This is twice the number of complete papers pub¬ 

lished in any other year. It is hoped that this 

trend will continue in the future. Always submit 

an abstract with each complete paper so that, if 

the Editorial Board votes not to publish your 

paper, the publication of the Journal will not 

be delayed. It is the Editor’s wish that more 

complete papers be submitted for publication. 

Files of the Journal have been completed in 

the following libraries since our last annual 

meeting: 

Alabama College 

Alabama Polytechnic Institute 

Birmingham-Southern College 

Howard College 

-Judson College 

Troy State Teachers’ College 

University of Alabama 

Birmingham Public Library 
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Archives and History Department, Montgomery 

Southern Research Institute 

University of Colorado 

University of Georgia 

The following institutions purchased the first 

seventeen volumes at $5.00 per set: 

Army Medical Library 

Columbia University 

University of Florida 

University of Missouri 

University of Oklahoma 

University of Tennessee 

Princeton University 

University of Texas 

The University of South Carolina lacked a few 

volumes of our Journal. These were sold for three 

dollars. 

The need is great for more copies of Vol. 12, 

part II. It is hoped that we will have more re¬ 

sponse by the members in sending this volume to 

the Editor. 

The “Founders’ ” prize for the best paper pre¬ 

sented at the last annual meeting was awarded 

to Dr. Margaret E. Long. An Abstract of her 

paper, “A Study of the Development of the 

Muscle-Tendon Attachment in the Rat,” appears 

in the Journal, Vol. 18, pp. 72-73. 

The custom of publishing the prize essay pre¬ 

sented before the Alabama Junior Academy of 

Science has been established. The 1946 award 

went to Mr. Carl O. Hitchcock and Mr. Floyd E. 

Batchelder for their paper, “Rotating Sector 

Bands,” which appears on pages 103-107 of 

Volume 18, 1946. 

Emmett B. Carmichael. 

Editor 

REPORT OF THE A.A.A.S. ACADEMY 

CONFERENCE 

Boston, Massachusetts 

1946 Meeting 

The A.A.A.S. Academy Conference met in the 

Statler Hotel in Boston at 4 P.M., Dec. 27, 1946. 

Chairman Ed. T. Degering of Purdue University 

presided and Glenn A. Blaydes, Ohio State Uni¬ 

versity, acted as secretary. Twenty-eight, dele¬ 

gates were present representing twenty-four 

Acadmies of Science. F. R. Moulton, Permanent 

Secretary and Otis W. Caldwell, General Secre¬ 

tary were also present representing the American 

Association for the Advancement of Science. 

An appointed committee nominated Howard H. 

Michaud, Purdue University, as chairman for 

the 1947 conference and Austin R. Middleton. 

University of Louisville, as secretary. These 

nominees were unanimously elected. 

Dr. Caldwell brought greetings from the 

A.A.A.S. and spoke of the great responsibility of 

affiliated academies for improvement of services 

to state educational and industrial enterprises. 

The agenda prepared by Dr. Degering for con¬ 

sideration by the conference were: 

1. In what ways may a State Academy improve 

its services to and relations with its own 

state educational and industrial enterprises'? 

2. What can be done by the State Academy 

toward developing valuable additional scien¬ 

tific personnel? 

3. How may services of the Junior Academy 

be increased? 

4. Should the State Academies supplement 

their research funds? If so, how and for 

what specific purposes? 

Some of the suggestions made which seem par¬ 

ticularly pertinent to our situation here in Ala¬ 

bama follow: 

1. Closer cooperation should be secured be¬ 

tween the Academies of Science and indus¬ 

trial organizations. Much financial aid may 

come from industry if those organizations 

were invited to participate more intimately. 

2. State Academies of Science have the respon¬ 

sibility of sponsoring research in the smaller 

institutions, where larger Federal and 

Foundation funds are likely not available. 

At the moment, however, teaching loads pro¬ 

hibit participation in research on the part 

of scientists, and more particularly in 

smaller institutions. 

3. Science Talent Search among High School 

students should be continued. The State 

Science Fair or Junior Academy exhibits 

should be stressed. In order to make these 

more attractive money should be raised from 

industrial sources or by special donations. 

In many states, it seems that the youngei 

individuals are more active than the more 

mature scientists. 

4. Dr. Caldwell pointed out that in order to 

obtain research funds from the A.A.A.S.. 

application must he made by each aeadeim 

for these funds. 

5. Dr. E. C. L. Miller, of the Virginia Aeadeim 

of Science, presented a paper on the rospon 

sibilities of the State Academies of Seienci 

A copy of this paper, along with a eop\ 

the minutes of the Academe Conference, 

attached to this report. 

The delegates were entertained at a specia 

dinner in the Statler Hotel on Kridax cvninc 
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following the conference. Only those who have 

dined at the Statler can thoroughly conceive of 

the pleasure derived from such food and such 

service enjoyed by those present. 

Respectfully submitted, 

J. Paul Reynolds 

Councilor to A.A.A.S. 

PROGRESS REPORT ON STATE SCIENCE 

TALENT SEARCH 

At the annual meeting last year, I discussed 

with the Counselors to the Alabama Junior Aca¬ 

demy of Science and the Coordinator of Science 

Clubs of America my intention to organize a 

Science Talent Search of high school seniors in 

the state. Science Clubs of America, in Washing¬ 

ton, D. C., had signified its willingness to co¬ 

operate with the Alabama Academy of Science 

in the organization of a State Talent Search in 

Alabama. 

After consultation with some of the leading- 

industrialists and educators in the state, we de¬ 

cided to set up a State Science Talent Search on 

a trial basis for four years. The following schools 

have granted four four-year scholarships to the 

State Science Talent Search: LTniversity of Ala¬ 

bama, Alabama Polytechnic Institute, Birming¬ 

ham-Southern College, and Howard College. One 

scholarship is to be awarded each year from each 

institution, and is to include tuition and fees for 

twelve quarters. The Alabama State Chamber of 

Commerce has been asked to give supplementary 

financial aid for each of these scholarships. 

The Academy hopes to be able to obtain similar 

scholarships from Tuskegee Institute for Negro 

students. 

At a recent meeting of the State Chamber of 

Commerce, Mr. Samford, the president, was 

authorized to appoint a committee to work with 

a similar committee from the Alabama Academy 

of Science in setting up a suitable program for 

the State Science Talent Search, to be inaugu¬ 

rated during the school year 1947-1948, with the 

first scholarship awards to become effective in 

the fall of 1948. 

Dr. Carl B. Fritsche, Vice-President of Reic-h- 

hold Chemicals, Inc., has accepted chairmanship 

of both these committees, and has requested that 

1 appoint from the Academy a biologist, a chem¬ 

ist, a physicist, and an agronomist to serve on 

this committee for a period of four years. 

I am attaching to this report a copy of each 

letter from the institutions, and one from Dr. 

Fritsche. 

James L. Kassner, 

President 

REPORT OF COORDINATOR OF THE 

JUNIOR ACADEMY WITH SCIENCE 

CLUBS OF AMERICA 

During the year three issues of the Alabama 

Science News have been mailed — October, Jan¬ 

uary and March. Forty copies were sent to 

present and former members of the A.J.A.S.— 

forty copies to cooperators in other states—the 

rest to white high schools, usually those who are 

members of S.C.A. By the 15th of May, I hope 

to issue a final copy which is to contain a report 

of the A.J.A.S. meeting. 

The Senior Academy voted fifty dollars for this 

work. This has been spent as follows: 

October issue—165 copies_ _$10.16 

January issue—135 copies .. ..... 5.00 

March issue—115 copies _ .... 2.30 

Total cost ___$17.46 

May issue—115 copies (estimated) 8.00 

Total expenditures _$25.46 

Balance ... .... .... . $24.54 

The following suggestions are made for the 

consideration of the executive committee: 

1. Since high school teachers, who sponsor 

clubs, cannot attend the Senior Academy meet¬ 

ings, and since it is difficult to secure members 

of the Senior Academy as judges for the Junior 

Academy, it has been suggested that it would 

be better if the Junior Academy met at a dif¬ 

ferent time than the Senior Academy—for in¬ 

stance, one or two weeks prior to the Senior 

Academy. 

2. Several states have a series of lecturers 

from the Senior Academy membership who are 

available to high school science clubs. Georgia has 

just instituted this plan. A list of the lecturers, 

their addresses and their topics are mailed to the 

clubs. If interested, the club writes directly to 

the lecturer to make a date. 

3. It would seem best that an effort be made 

to have a state supported cooperator who can 

visit schools, organize and advise clubs. Per¬ 

haps this is one thing we can work toward. 

4. In order to more effectively promote the 

growth of the A.J.A.S., it is suggested that we 

have a printed Bulletin concerning the work of 

the organization. Many states have such a Bulle¬ 

tin which tells about the organization, annual 

meeting, affiliation with A.A.A.S., honorary 

members, Science Talent Search, services, pur¬ 

poses, and has an application blank for member¬ 

ship. It is felt that this printed Bulletin would be 



Report of the Resolutions Committee 65 

better than a mimeographed one. Could we not 

use some of the money left from the fifty dollars 

which was given me last year to publish such a 

Bulletin by next fall? 

Kathryn M. Boehmer 

REPORT OF THE ALABAMA JUNIOR 

ACADEMY OF SCIENCE 

For the Year 1946-1947 

The officers and Counselors of the Alabama 

Junior Academy of Science met at the Birming¬ 

ham Public Library, October 12, 1946. Those 

present were: Josephine Gregory, president; 

Louise Watkins, secretary; Delores Madison, 

treasurer; Miss Mary Hafling, Counselor to the 

president; Miss Kathryn Boehmer, Co-ordinator; 

Reverend Charles Reiner, Counselor; and Miss 

Edith Geisler, Chairman of the Counselors. 

At this meeting, the officers were given writ¬ 

ten instructions, a list of active chapters and all 

necessary materials. 

Due to the resignation of the vice president, 

Carolyn Zur Schmeide, St. Paul’s High School, 

the Counselors agreed to ask St. Paul’s to propose 

two new candidates. The new vice president, 

Dorothy Barriger was elected through correspon¬ 

dence by the Counselors. 

Dr. Kassner requested a revision of the by¬ 

laws. The following committee was appointed: 

Miss Kathryn Boehmer, Miss Edith Geisler, and 

Rev. Charles Reiner. A new copy of the consti¬ 

tution and by-laws was mailed to each active 

chapter. 

At the second meeting of the officers and 

Counselors on April 19, 1947, definite plans were 

made for the convention to be held at Ensley 

High School, May 2 and 3. 

Fifteen chapters have paid dues for the year 

1946-47. De Kalb County High School and Troy 

High School have been reinstated. Fairview High 

School and Holt High School has asked for mem¬ 

bership. One hundred twenty-eight banquet tic¬ 

kets have been sold at $1.50 each. 

A State Talent Search, similar to the National 

Talent Search is being arranged. Through Dr. 

Kassner’s efforts, four scholarships have been 

obtained. Schools offering scholarships are: Uni¬ 

versity of Alabama, Howard College, Auburn, 

and Birmingham-Southern College. It is hoped 

that the Junior Academy of Science will have 

four worthy students attending these schools next 
year. 

Edith Geisler, 

Chairman 

REPORT OF THE RESOLUTIONS 

COMMITTEE 

Part I 

Whereas, the Alabama Academy of Science has 

just completed a very successful meeting in the 

City of Birmingham, be it resolved: 

First, that we extend our thanks and apprecia¬ 

tion to the two sponsoring institutions, Birming¬ 

ham-Southern College and Howard College; to 

the local Committee on Arrangements, composed 

of Dr. H. E. Wilcox, chairman, Dr. .J. Paul Reyn¬ 

olds. Dr. J. A. Fincher, Dr. John Xan, and Dr. 

M. T. Clark; to McKesson and Robbins, Inc. and 

to Mr. J. K. Lunsford, Mgr. of Laboratory Sup¬ 

plies, for the complimentary banquet; to the Bir¬ 

mingham Chamber of Commerce, through Dr. 

J. L. Brakefield, for secretarial and other assist¬ 

ance; to the Tutwiler Hotel for the use of facili¬ 

ties for the meetings; 

Second, that, whereas our respected and be¬ 

loved fellow scientists, Mr. A. G. Overton, former 

president of the Academy, and Mr. Patrick Henry 

Smyth, have been called to their reward during 

the past year, and whereas, they always took an 

active interest in the work of the Academy and 

strove to promote its progress and development, 

now, therefore be it resolved that this expression 

of regret be spread upon the minutes of the 

meeting and that a copy be sent to their be¬ 

reaved families; 

Third, that a greater effort be made to enlist 

more Alabamians in the endeavors of the Ala¬ 

bama Academy of Science by making available 

explanatory and news releases regarding its 

activities. 

Part II 

WHEREAS, Alabama Academy of Science has 

existed and been in operation in the State of 

Alabama for the past twenty-three years as an 

unincorporated association, having for its pur¬ 

pose the promotion of knowledge, the promotion 

of science, and the study and teaching of science 

in Alabama; and 

WHEREAS, it has been shown to the member¬ 

ship in annual meeting assembled in Birmingham, 

Alabama, this 2nd day of May, 1947. that as an 

unincorporated body it is ineligible to receive 

financial aid to carry out its purposes, from the 

State, the General Education Board and other 

agencies, and that if incorporated it would be 

eligible for such aid; and 

WHEREAS, after due consideration, it appears 

to be for the best interest of the Alabama Vca 

demy of Science that it be incorporated: 
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NOW THEREFORE, be it resolved that the 

Alabama Academy of Science be incorporated un¬ 

der the laws of the State of Alabama with the 

members thereof becoming members of the cor¬ 

poration and that trustees be elected and instruct¬ 

ed to file a certificate of incorporation with the 

proper authorities, and to do whatever may be 

necessary to effect the incorporation of the Ala¬ 

bama Academy of Science. 

Respectfully submitted, 

W. B. Jones 

T. A. Ford 

P. H. Yancey, Chairman 

GRANTS-IN-AID OF RESEARCH 

Administered by The Alabama Academy of Science 

(An Announcement) 

1. Object: The object of the Grants-in-Aid of 

Research offered by the Alabama Academy of 

Science is the stimulation of research in Ala¬ 

bama, and to promote those projects that other¬ 

wise might not be undertaken under existing 

research facilities. 

Whenever possible the grants should be used 

to aid young investigators, to foster new ideas 

and new methods, and particularly to encour¬ 

age teachers working under conditions of 

limited facilities. Qualities of vision and cour¬ 

age are sought, rather than immediate prac¬ 

tical results. 

2. Research Fields: At present the following sub¬ 

ject matter fields are represented in the Ala¬ 

bama Academy of Science. Others may be 

added if work undertaken is of a scientific 

nature: 

Anthropology 

Botany 

Chemistry 

Conservation 

Economics 

Geography 

Geology 

8. Educational Institutions: 

(a) University Group: Four-year institutions 

having graduate schools: 

Alabama Polytechnic Institute 

University of Alabama 

(b) College Group: Four-year institutions 

without graduate schools: 

(1) Alabama College 

Athens College 

Birmingham-Southern College 

Howard College 

Huntingdon College 

Judson College 

Spring Hill College 

(2) Florence State Teachers College 

Jacksonville State Teachers College 

Livingston State Teachers College 

Troy State Teachers College 

(c) Junior College Group 

(d) High School Group 

(e) Industrial Organizations 

(f) Individuals 

4. Research Grants: Note: All grants-in-aid to 

members of Groups (a), (b), (e), and (e) are 

to be made on a matching basis. Matching 

funds are to be furnished by the institution. 

(a) To a member of Group (a) for as¬ 

sistance on a problem of an adanced 

and unusual nature $25 to $150 

Since research facilities, as a rule, 

are more likely to be available to 

staff members in Group (a) than 

to those of other groups it is sug¬ 

gested that this money probably 

would be invested to better advant¬ 

age as a research fellowship. 

(b) To a member of Group (b) for as¬ 

sistance with a problem of a less 

advanced and unusual character than 

in (a) .. _$25 to $150 

It is most desirable that this grant 

be used to pay for the part-time 

services of a student assistant. It 

may be used for semi-permanent 

equipment, current expense such as 

draftsman’s services, or traveling 

expense necessary to a project. 

(c) To a member of Groups (c), (d) 

and (f) will be made in accordance 

with the merits of the individual 

case _ _$25 to $75 

(d) To a member of Group (e) where 

the grant is to apply to items not 

available by company appropriation, 

Industry 

Mathematics 

Medicine 

Physics 

Science Education 

Social Science 

Zoology 
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and where problem is of a funda¬ 

mental nature ____$50 

(e) To a member of Group (d) to enable 

a teacher to visit an educational in¬ 

stitution in order to investigate lab¬ 

oratories and methods of instruction $50 

(f) The Founder’s Prize: (1) $50, 

(2) $25 __- -- $75 

Total Grants _ — $250 to $550 

5. Conditions of Grants: 

(a) It is expected that the institution con¬ 

cerned will match the Academy grant 

dollar for dollar. 

(b) The Research Committee will view with 

greater favor those requests for grants- 

in-aicl which are intended to be used to 

employ worthy and capable students 

possessing an aptitude for research. In 

this way the committee feels that it can 

make its small fund render the greatest 

possible service to the State of Alabama. 

(c) These grants-in-aid are available only to 

those persons who are in good standing in 

the Academy, and to those who remain in 

Alabama while the grant is in use. 

(d) Applications for grants-in-aid should be 

given to the Committee before the first 

business session of the annual meeting of 

the Academy. The President will announce 

at the last business meeting all grants 

allotted by the Committee. Application 

blanks may be obtained from the Secre¬ 

tary or the Chairman of the Research 

Committee. 

(e) Recipients of grants are to make a report 

on the use of the funds to the Research 

Committee prior to the annual meeting. 

This may be done by presenting an ab¬ 

stract of a paper. A statement describing 

the use of the grant should be appended. 

THE FOUNDER’S PRIZE 

Awarded by The Alabama Academy of Science 

(An Announcement) 

In honor of the founders of the Alabama Aca¬ 

demy of Science who on April 4, 1924, in Mont¬ 

gomery, Alabama, organized the academy, two 

prizes, known as The Founder’s Prizes, are 

awarded annually for papers of superior quality 

presented before a section of the Academy. The 

annual prizes are (1) $50.00 for the best paper 

presented by a non-student member of the Aca¬ 

demy, and (2) $25.00 for the best paper presented 

by a graduate student member of the Academy. 

Conditions of award: 

1. Unless four papers arc received “no contest” 

will be declared. 

2. The best papers in each category may be 

chosen by any means which the section chair¬ 

man may wish to use, i.e., popular vote by 

section, personal choice of chairman, other. 

3. All papers to be eligible must be submitted to 

the Chairman of the Research Committee with¬ 

in two weeks after the close of the annual 

meeting of the Academy. Each paper must be 

plainly marked “Non-Student” or “Student.” 

4: The Research Committee will select two su¬ 

perior papers in each category and will submit 

these to an impartial out-of-state referee for 

the final selection of one paper in each cate¬ 

gory. The out-of-state referee’s selection will 

be final. 

5. The chairman of the Research Committee will 

notify the winners in writing, and he will re¬ 

quest the Treasurer to mail a check for the 

proper prize to the winner in each category. 

The chairman of the Research Committee also 

will release a news story on the contest and its 

results. 

The winners’ names and the section of each, the 

title of each winning paper, and the prize award¬ 

ed should be sent to the Editor of the Journal by 

the chairman of the Research Committee for in¬ 

clusion in the Journal. 
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ARTICLES OF CORPORATION OF THE ALABAMA ACADEMY OF SCIENCE 

STATE OF ALABAMA ) 

) ss. 

JEFFERSON COUNTY ) 

KNOW ALL MEN BY THESE PRESENTS: That we, the undersigned, constituting the 

trustees of Alabama Academy of Science, an association heretofore unincorporated, desiring to be¬ 

come incorporated under the provisions of Title 10 of the 1940 Code of Alabama, do hereby file this 

declaration in writing, and state: 

ARTICLE I. NAME 

The name of this corporation shall be the Alabama Academy of Science. 

ARTICLE II. OBJECTS 

The objects for which the corporation is formed are: 

1. To promote the development of interest in scientific matters in the State of Alabama; 

2. To provide means for publication of scientific papers and abstracts; 

3. To provide opportunity for increased cooperation and fellowship among its members; 

4. To cooperate with other organizations having similar aims; 

5. To render public service in scientific matters; 

6. To promote the interest in and study of science by the youth of Alabama; 

7. To provide for and award scholarships to deserving youths in Alabama; 

8. The Alabama Academy of Science shall not have any capital stock, shall not pursue any of 

its objects or purposes for pecuniary profit to any of its members, and no part of its net receipts 

shall inure to the benefit of any private share-holder or individual. 

ARTICLE III. LOCATION 

The office of the Academy shall be in Birmingham, Jefferson County, Alabama. 

ARTICLE IV. POWERS 

In furtherance, but not in limitation, of the powers conferred by statute, the Academy shall have 

power: 

1. To charge an initiation fee and membership dues to provide income sufficient to meet the 

needs of its activities; 

2. To acquire and hold real property and personal property, stocks in business corporations, 

bonds and other evidences of indebtedness, to receive property by gift, will, or devise, and to hold 

the same in conformity with all lawful conditions imposed by the donor; to sell, lease or otherwise 

alienate its property and to exercise such other powers as are incident to private corporations, but 

not for the pecuniary gain of any member; 

3. To borrow money and to secure the payment thereof by mortgage or deed of trust on all or 

any part of its property, real or personal or both; 

4. To apply for, obtain, register, purchase, lease or otherwise to acquire, and to hold, use, own, 

operate and introduce, and sell, assign, or otherwise to dispose of, any trademarks, trade names, 

patents, inventions, improvements and processes used in connection with or secured under letters 

patent of the United States, or elsewhere; and to use, exercise, develop, grant licenses in respect of, 

or otherwise turn to account any such trade-marks, patents, licenses, processes and the like, or any 

property or rights. 

ARTICLE V. TRUSTEES 

THE NAMES, post office addresses, and terms of office of the trustees are as follows: 

NAME ADDRESS TERM 

Henry L. Jennings ... Title Guarantee Building, 

Birmingham, Alabama ............ .. 3 vrs. 

Arthur T. McWane McWane Cast Iron Pipe Company, 

Birmingham, Alabama ___ _3 yrs. 

Carl B. Fritsche.... Reichhold Chemical Company, 

Tuscaloosa, Alabama ..._..._ .... .. .... 2 yrs. 
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George R. Stuart . ...Birmingham-Southern College, 

Birmingham, Alabama __2 vrs. 

Harwell G. Davis Howard College, 

Birmingham, Alabama 1 yr. 

James L. Kassner University, Alabama _ _ 1 yr. 

ARTICLE VI. MEMBERS 

1. All members of the Alabama Academy of Science in good standing shall become members of 

the Corporation, and different classes of membership together with the right and privileges of each 

class shall be determined by the By-Laws of the Corporation. 

2. There shall be no personal, individual or other liability whatsoever on the part of any mem¬ 

ber of the Academy for the debts of the Academy or for any act or omission of the Academy or if 

any officer, agent or employee thereof. 

ARTICLE VII. MEETINGS OF THE MEMBERSHIP 

1. There shall be an annual meeting of the members of the Academy, the time and place to be 

determined by the Executive Committee at least twenty days in advance. 

2. Special meetings of the membership may be called by the president and he shall call such 

meetings on the written request of ten (10) active members. 

3. Notice of all meetings of the members shall be in writing mailed to the last known address 

at least ten (10) days in advance of such meeting. The members present at any such meeting shall 

constitute a quorum for the transaction of business. 

4. The rights of members to vote at meetings of the membership shall be determined by the 

By-Laws. 

ARTICLE VIII. OFFICERS 

1. The officers of the Academy shall be elected by the membership and shall be six trustees, a 

president, a president-elect, such vice-presidents as may be determined by the membership who will 

act as Chairmen of the various sections, vice-chairmen for the various sections, a secretary, a treasur¬ 

er, a councilor of the American Association for the Advancement of Science, an editor of the Journal, 

three counselors of the Junior Academy, and a coordinator with Science Clubs of America. 

2. At the close of each annual meeting the President-elect elected at the previous annual meet¬ 

ing shall become President of the Academy. A new president-elect and officers to succeed all officers 

whose terms of office terminate at the current annual meeting of the Academy shall be elected by a 

plurality of the votes of the members present at said annual meeting and their terms of iffice shall 

begin at the close of the meeting. 

3. The tenure of office shall be for one year or until successors shall be elected, except that the 

Trustees, the Secretary, the Treasurer, the Councilor of the American Association for the Advance¬ 

ment of Science, the Editor of the Journal, and the three Counselors of the Junior Academy, one of 

whom shall be elected each year to replace one whose term is expiring, shall serve three years and 

shall be elected triennially. 

4. Vacancies on the board of officers occurring between annual meetings shall be filled in the 

following manner: In case the office of President shall become vacant the President-elect shall be¬ 

come president. In case the office of president-elect shall also become vacant the office of president 

shall be filled by the Executive committee called into special session by the Secretary and or Treas¬ 

urer. Vacancies in any of the other offices of the Academy shall be filled by the Executive Commit¬ 

tee convened on call of the President. 

5. At the first business session of the Executive Committee, the President shall name a nomi¬ 

nating committee to nominate officers of the Academy, including the Vice-Chairman. Each Section 

will suggest a nominee for Vice-chairman. 

6. The affairs of the Academy shall be managed by an executive committee which shall be com¬ 

posed of the elected officers together with all active past presidents and the chairmen of standing 

committees authorized by the By-Laws. 

7. The Executive Committee shall have power to make and alter the By-Laws of the Academy: 

to hold meetings at such places and at such times as shall from time to time be designated by tin 

By-Laws or by resolution of the committee; to fix the amount of fees and dues to be collected from 

members and shall have such other powers, not inconsistent herewith as may be necessary to carry 

out the purposes of the Academy. The By-Laws may prescribe the numbers of members of the con’. 
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mittee necessary to constitute a quorum which number may be less than a majority of the whole 

number of the members. 

8. The Trustees shall be ex-officio members of the committee on finance for the Academy and 

shall take and hold title to all real property of the Corporation and shall act as custodians of all 

money and personal property of whatsoever kind except membership fees and dues, acquired by 

the Academy for purposes other than the general operating expenses thereof, in trust for the Aca¬ 

demy, and shall disburse such money, dispose of such property, borrow money for such purposes 

other than the operating expenses of the Academy and make and issue notes, bills, bonds, and other 

evidences of indebtedness and convey by mortgage or deed of trust all or any part of the property 

owned, real or personal or both, by the Corporation, to secure the payment of any debts contracted 

by the authority of the Executive Committee; but before such mortgage or deed of trust can be 

executed, the majority of the Executive Committee shall have first authorized the incurring of the 

debt and the execution of such mortgage or deed of trust on all or part of the real or personal pro¬ 

perty, or both of the Corporation, which authorization must be made at a regular meeting or at a 

special meeting of the Executive Committee especially called for the purpose. And the Executive 

Committee at any regular meeting, or at any special meeting called for that purpose, may grant 

authority to the Board of Trustees to convey by mortgage or deed of trust any or all of its property, 

real or personal, it may then own or thereafter acquire, for the purpose of securing any debts con¬ 

tracted by the Trustees for the Corporation. 

9. The trustees shall serve for a term of three (3) years, unless specifically elected for a lesser 

term, except that one-third of the Trustees first elected shall be elected to serve for one year, one 

thii’d for two years, and one third for three years, respectively. 

10. in case of any increases in the number of trustees, the additional trustees shall be elected 

as may be provided in the By-Laws and one third of their number shall be elected to serve for one 

year, one third for two years, and one third for three years. 

11. In case of any vacancy in any class of trustees through death, resignation, disqualification 

or other cause, the Executive Committee, at any regular meeting, or any special meeting called for 

that purpose, by affirmative vote of the majority of the Committee present, may elect a successor 

to hold office for the unexpired term of the Trustee whose place shall be vacant and until the elec¬ 

tion of a successor. 

ARTICLE IX. DURATION 

The duration of the Corporation shall be perpetual. 

ARTICLE X. AMENDMENTS 

This certificate may be amended at any annual meeting by a three-fourths vote of the attending 

members. 

IN WITNESS WHEREOF, This certificate has been executed by the trustees of the Corporation, 

acknowledged as required by Law, and offered for record in the Office of the Judge of Probate of 

Jefferson County, Alabama, this 27th day of May, 1947. 

Title Guarantee Building 

Birmingham, Alabama 

Address 
Sworn and subscribed to before me 

this 17 day of May, 1947. 

SEAL Dorothy Stephens 

Notary Public 

Arthur T. McWane McWant Cast Iron Pipe Co. 

Trustee Address 
Sworn and subscribed to before me 

this 17 day of May, 1947. 

Dorothy Stephens 

Henry L. Jennings 

Trustee 

SEAL 

Notary Public 
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Carl B. Fritsche 

Traster 

SEAL 

George R. Stuart 

Trustee 

SEAL 

Harwell G. Davis 

T rustee 

SEAL 

James L. Kassner 

T rustee 

SEAL 

Reichhold Chemicals Inc. 

Tuscaloosa, Alabama 

Address 

Sworn and subscribed to before me 

this 26 day of May, 1947. 

Lucy Barnes 

Notary Public 

Birmingham Southern College 

Birmingham, Alabama 

Address 

Sworn and subscribed to before me 

this 21 day of May, 1947. 

Dorothy Stephens 

Notary Public 

Howard College 

Birmingham, Alabama 

Address 

Sworn and subscribed to before me 

this 20 day of May, 1947. 

Dorothy Stephens 

Notary Public 

University, Alabama 

Address 

Sworn and subscribed to before me 

this 26 day of May, 1947. 

Lucy Barnes 

Notary Public 

BY-LAWS OF THE ALABAMA ACADEMY OF SCIENCE 

ARTICLE I. MEMBERSHIP CLASSIFICATION 

1. The membership of the Academy shall consist of the following classes: 

a) Individual Members'. Individual membership of the Academy shall be open to any man or 

woman in the State of Alabama who is actively engaged in science, either pure or applied, 

and who has received a four year collegiate degree, or who has had a minimum of ten years 

professional or industrial experience. Two years may be deducted from this minimum of ten 

years for each year the individual spent in college. 

b) Associate Members: Any adult interested in the promotion of science in Alabama who does 

not qualify for the grade of member shall be eligible for associate membership. 

c) Collegiate Members: Any college student interested in the promotion of Science in Ala¬ 

bama may qualify as a collegiate member. 

d) Junior Members: High School seniors, whose Science Club is in full standing with tlu 

Alabama Junior Academy of Science, and who have presented a paper or exhibit before the an¬ 

nual meeting of the Junior Academy, may become Junior Members of the Senior Academy. 

e) Honorary Members: Members of the Academy who have had some national honot con 

ferred upon them shall be eligible for honorary membership. Not more than two honorary 

members shall be elected in any one year. 

f) Patrons: Any person contributing One Hundred Dollars ($100.00) or more to the treasurv 

of the Academy may become a patron upon being duly elected. 
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g) Life Members: Any member of the Academy may become a life member by paying into 

the treasury the sum of fifty dollars ($50.00). 

h) Fellows: Members of the Academy who are Fellows of the American Association for the 

Advancement of Science shall be classed as Fellows of the Academy. 

i) Sustaining Members: Individuals, organizations, or institutions may secure sustaining 

membership upon the minimum payment of Ten Dollars ($10.00) per year. 

j) Industrial Members: Industrial membership in the Academy of Science is open to those 

business firms and corporations who are interested in the advancement of science in Alabama. 

The dues are Twenty-five Dollars ($25.00) per year. Each industrial member is entitled to 

designate two individuals from its organization to represent it as active members in the pro¬ 

ceedings of the Academy. 

2. Patrons, Associate Members. Junior Members, and Collegiate Members shall not hold office 

or vote, but may present papers before the Academy without introduction. 

3. No one shall be eligible for office who is in arrears in the payment of dues. 

4. Members in arrears with their dues for two consecutive years shall be dropped from the rolls 

except that members in any of the armed forces in time of war shall be excused from the payment 

of dues. Members so dropped, however, may be reinstated at any time upon the payment of dues for 

the current year and one year preceding. 

5. All members with the exception of Junior Members shall receive all literature issued by the 

Academy. 

7. All applications for membership must be indorsed by at least three members in good standing, 

regardless of the qualifications of the applicant for membership on other grounds. 

ARTICLE II. DUES 

The dues for the several classes of membership shall be as follows: 

1. Life Members, Fifty Dollars ($50.00). 

2. Individual Members, Two Dollars ($2.00) per annum. 

3. Associate Members, Two Dollars ($2.00) per annum. 

4. Junior Members, One Dollar ($1.00) per annum. 

5. Collegiate Members, One Dollar ($1.00) per annum. 

6. Sustaining Members, Ten Dollars ($10.00) or more per annum. 

7. Honorary Members, Patrons, none. 

8. Industrial Members, Twenty-five Dollars ($25.00) or more per annum. 

9. Fellows, Two Dollars ($2.00) per annum. 

ARTICLE III. SECTIONS 

1. The Academy shall have the following scientific sections: 

a) Biology and Medical Sciences 

b) Chemistry 

c) Geology and Anthropology 

d) Geography and Conservation 

e) Physics and Mathematics 

f) Industry and Economics 

g) Science Education 

h) The Social Sciences 

2. Each Vice-president shall be Chairman of his Section. Each Vice-chairman shall act as Secre¬ 

tary of his Section. The Vice-chairman of each Section shall become the Chairman of the Section 

the following year. 

ARTICLE IV. COMMITTEES 

Standing committees of the Academy shall be set up as indicated below and serve for the terms 

and purposes stated. 

1. Committee on Promoting Membership and Activities. This committee is made up of represen¬ 

tative members from all interests and in all parts of the State, appointed by the President. 

2. Committee on Research. The committee, appointed by the President, to deal with all prob¬ 

lems pertaining to the awarding and administration of the Founder’s Prize, the A.A.A.S. Award, 

and all “Grants-in-aid of Research.” 
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3. Committee on Long Range Planning. The Chairman retires at the end of each year, but for 

the purpose of continuity in planning may be reappointed by the incoming President until he has 

served three years. 

4. Committee on Finance. This committee consists of eight members appointed by the President, 

the Chairman of which is to be a leading business man or industrialist. The chairman of the Re¬ 

search Committee and the State Science Talent Search are to be members of this committee. 

5. Committee on Admission to Membership. To pass upon applicants for membership. The Secre¬ 

tary shall be Chairman of this committee, of which the A.A.A.S. Councilor, the Editor of the Journ¬ 

al and the Chairman of the Editorial Board shall also be members. 

6. Editorial Board. 

7. Committee on Junior Academy. This committee shall be appointed by the Counselors of the 

Junior Academy, with ten to twelve members (not necessarily members of the Alabama Academy of 

Science) scattered throughout Alabama. 

8. Committee on Place of Meeting. The President shall appoint a committee of five a month or 

more before the annual meeting. This committee is to make recommendations, at the first Executive 

Committee meeting, concerning the time and place for holding the next annual meeting. 

ARTICLE V. DUTIES OF OFFICERS 

1. Trustees: The duties of the trustees are as enumerated in the Certificate of Incorporation. 

They shall have the right to hold meetings, both regular and special at such times and places as may 

be convenient and at such meetings a majority of the trustees shall constitute a quorum for the 

transaction of any business which may come before them. 

All funds of the Academy which may come into the custody of the trustees shall be carried in a 

separate bank account in the name of the Academy. The trustees may designate one or more of their 

number to sign checks drawn to such account. 

2. Executive Committee: The duties of the Executive Committee are as set forth in the certifi¬ 

cate of incorporation. At the first business session of the Executive Committee the President shall 

name a nominating committee to nominate officers of the Academy, including the Vice-chairman; 

nominations for Vice-chairmen may be suggested by Section chairmen. 

The Executive Committee shall meet annually immediately before the first business session of 

the Academy to consider such business as may properly be brought before it, and to make recom¬ 

mendations for action by the business sessions of the Academy. 

Special meetings of the Executive Committee may be held whenever called by a majority of the 

members thereof, or by the President. Timely notice of a special meeting stating the time and place 

thereof and indicating briefly the object thereof, shall be given the members of the committee, fay 

mail, publication, or by any other suitable means whereby the notice may be conveyed. At all meet¬ 

ings of the Executive Committee, regular or special, the members present shall constitute a quorum 

for the transaction of any business which may come before it. 

3. President: The President shall preside at the sessions of the Academy as a whole, and of the 

Executive Committee. 

He shall appoint all committees except as otherwise herein provided. 

He shall deliver the Presidential Address at the annual banquet at the end of his tenure of 

office. The text of the address shall be published in the Journal, either in full, in abstract or by title, 

as he desires. 

4. President-Elect: The President-elect shall perform the duties of the President in the latter's 

absence. 

5. Vice-Presidents: The Vice-presidents shall preside as Chairmen of their respective sections 

and, in the absence of the President and the President-elect, at sessions mentioned in Section 2 hen 
of. 

They in cooperation with the Vice-chairmen shall be responsible for the planning and arranging 

of programs for their respective sections. 

They in cooperation with the Vice-chairmen shall endeavor to build up the membership of their 

respective sections and keep an up-to-date list of the members in their sections. They shall give tin 

Secretary of the Academy at the close of the annual meeting a list of the members of then sections, 

including addresses. 

6. Secretary: The Secretary shall keep the minutes of the Executive Committee and of tin 

Academy as a whole. 
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He shall be responsible for the arrangement of the annual meeting, including the drawing up of 

the general program and the arranging of the sectional programs sent him by the Section Chairmen. 

Immediately after the place of the next meeting has been announced, he shall appoint, on the 

recommendation of the inviting institution, the chairman of the local committee to handle the meet¬ 

ing. The local chairman may choose the other members of the committee. 

He shall keep the membership roll of the Academy, including rank, section, member of A.A.A.S., 

etc. 

He shall act as Chairman of the Committee on Admission to Membership and shall notify appli¬ 

cants for membership of their election or non-election. 

At the annual meeting he shall present the new members with shingles signed by the President 

and himself and sealed with the seal of the Academy. 

At the close of the annual meeting, he shall provide the Treasurer with a list of the members. 

He shall perform such other duties as may be assigned to him by the Executive Committee. 

7. Treasurer: The Treasurer shall be in charge of all funds of the Academy, derived from mem¬ 

bership fees and dues, but not special funds held by the trustees, as provided in the Certificate of 

Incorporation. The treasurer shall keep all funds belonging to the Academy in a separate bank ac¬ 

count. 

He shall make only such disbursements as are approved by the President. 

He shall check the membership roll furnished him by the Secretary, for payment of dues and for¬ 

ward the revised roll to the Editor of the Journal. 

8. Councilor of the A.A.A.S.: The Councilor of the A.A.A.S. shall represent the Academy on the 

Council of the A.A.A.S. and the Academy Conference, and shall attend any other meetings of the 

A.A.A.S. conventions which he shall deem of interest to the Academy. 

He shall report at the annual meeting on the meetings of the Council and the Academy Con¬ 

ference. 

He shall be a member of the committee on Admission to Membership. 

9. Editor of the Journal: The Editor of the Journal shall publish the Journal of the Alabama 

Academy of Science. 

He shall also keep in a safe place the Archives of the Academy consisting of back numbers of 

the Journal, exchange publications, and records of the Academy. 

He shall be a member of the Editorial Board. 

He shall be a member of the Committee on Admission of Membership. 

10. Committee on Promoting Membership and Activities: This committee shall, through its State¬ 

wide membership, seek to secure new members, solicit Sustaining Memberships, and handle such in¬ 

vestigations and projects as may be assigned to it by the officers or committees of the Academy. 

11. Committee on Research: The Committee on Research shall encourage scientific research in 

Alabama, by whomsoever initiated and conducted, investigate possible sources of funds to be award¬ 

ed by the Academy to research scientists, and make recommendations on the placing of such funds 

where they will he likely to be of the greatest possible use to scientific research. This Committee 

shall collaborate with the Committee on Long Range Planning. 

12. Committee on Long Range Planning: It shall be their responsibility to formulate and pro¬ 

mote long range plans for broadening and intensifying the activities of the Academy so that a 

maximum number of workers in its various fields shall share in and contribute to the progress and 

prosperity of our State. 

13. Committee on Finance: The duties of the Committee on Finance shall be to promote the fi¬ 

nancial welfare of the Academy. The chairman of this committee shall be a member of the Long 

Range Planning Committee. 

14. Committee on Admission to Membership: This committee shall examine the qualifications of 

applicants for membership and assign them to the different grades of membership. They shall keep 

a complete and up-to-date record of the membership of the Academy. 

15. Auditing Committee: The President shall annually appoint two Auditing Committees of two 

members each, one for the Academy and one for the Junior Academy. These committees shall ex¬ 

amine and report to the Academy upon the financial record of the Treasurers of the Academy and 

the Junior Academy respectively at the meeting for which they were appointed. 



16. Committee on Publications: The duties of the Committee on Publications shall be to secure 

copies of papers from members of their respective sections, recommend papers for publication in 

full and furnish such other assistance to the Editor of the Journal as may be possible. 

17. Editorial Board: The Editorial Board shall approve and recommend papers which are to be 

published in the Journal. 

18. Committee on Junior Academy: The duties of this Committee shall be to function in the or¬ 

ganization of Chapters of the Junior Academy and by all possible means promote the welfare of such 

Chapters. 

19. Program Committee: This committee in cooperation with the committee on Local Arrange¬ 

ments shall plan the program of the annual meeting (See Article V, section 6 of these By-Laws). 

20. Committee on Science Talent Search: This Committee in cooperation with the Committee ap¬ 

pointed by the President of the Alabama State Chamber of Commerce, shall formulate the policy for 

promoting, conducting, judging and awarding the scholarships in the State Science Talent Search. 

ARTICLE VI. PROGRAM RULES 

Titles and abstracts of papers to be presented at the annual meeting of the Academy must be 

sent in duplicate to the Chairman of the Section in which the paper is to be presented before the date 

set by him. Non-members may read papers on the invitation of the respective Section Chairmen. 

The Section Chairman shall send one copy of the paper and the abstract to the Secretary and 

one to the Editor of the Journal before the final date set by them. 

The Chairman of the local committee shall send to the Secretary before the final date set by him 

pertinent information concerning local arrangements of the meeting. 

The program of the annual meeting shall consist of the following features: 

1. Meeting of the Executive Committee; 

2. First business session, at which will be heard reports, and at which committees will be ap¬ 

pointed ; 

3. Second business session for reports of committees, election of officers, selection of place of 

next meeting, and such other business as may properly be brought before the meeting; 

4. Sectional meetings which shall be held in the intervals between business sessions, or on the 

succeeding day, and which should not interfere with the business sessions; 

5. Annual banquet on the night of the first day of the convention with Presidential address fol¬ 

lowed by a reception; 

6. Field trips of scientific interest. 

ARTICLE VII. JOURNAL 

The Journal of the Academy shall be published annually. It shall contain an account of the busi¬ 

ness transacted at the annual meeting, papers of outstanding merit, abstracts of all other papers, and 

such other materials as the Editor and the Editorial Board may think proper. 

ARTICLE VIII. THE ALABAMA JUNIOR ACADEMY OF SCIENCE 

The Academy shall sponsor the Alabama Junior Academy of Science, composed of high school 
science clubs. 

Counselors of the Junior Academy are officers of the Academy and are elected as provided in 
Article IV, section 7. 

ARTICLE IX. AMENDMENTS 

The By-Laws may be amended by a plurality vote of the Executive Committee present at am 
annual meeting, or at any special meeting for that purpose. 
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MEMBERSHIP LIST 

Honorary Members 

Gardner, Wright A. i A I____ .. . .... ___ ... Auburn 

Graham, John Y. (A) _ .... ..... _ _ .. ... ... Roberts, Wisconsin 

Patrons 

fGoethe, C. M. .... 720 Capital National Bank Building, Sacramento, California 

Sustaining Members 

Alabama By-Products Corporation.... 

Alabama College 

Alabama Polytechnic Institute _. 

Alabama Power Company 

Alabama State Chamber of Commerce_ 

American Cast Iron Pipe Company. 

Birmingham Slag Company _ 

Birmingham-Southern College _. 

Birmingham Trust & Savings Bank 

Florence State Teachers College_ 

Howard College .. 

Huntingdon College 

Jacksonville State Teachers College.. 

Judson College _ 

Livingston State Teachers College 

McKesson & Robbins, Inc_ 

Portland Cement Association_ _ 

Southern Natural Gas Company__ 

Stockham Pipe and Fittings Company 

Troy State Teachers College 

University of Alabama ... ___ ___ 

Woodward Iron Company..... 

Industrial Members 

Alabama Power Company _P. O. Box 2641, Birmingham 

Representatives: Thomas W. Martin and Lewis M. Smith 

Avondale Mills ____ .... Sylacauga 

Representatives: M. T. Barnhill and Walker Hunter 

Gulf States Paper Corporation_ .... ... .... ...._ _ Tuscaloosa 

Representatives: W. P. Thielens and R. R. Fuller 

I. Lewis Cigar Manufacturing Company Selma 

Representatives: Arthur J. Lewis and Mrs. Ida Ford 

Rust Engineering Company Exchange Building. Birmingham 

Representatives: F. L. Youngs and H. C. Goodrich 

Tennessee Coal, Iron & Railroad Co. Brown-Marx Building, Birmingham 

Representatives: A. B. Haswell and R. H. Ledbetter 

W. & W. Pickle & Canning Company P. O. Box 791, Montgomery 

Representatives: J. R. Galt and W. T. Wells 

Active Members 

Abercrombie, W. J. _ _ ... Howard College, Birmingham 8 

Adams, Miss Bess (K) ___ 104 Lexington Road, Montgomery 

Adams, Miss Opal (K). __ _ 911 Carter Hill Road, Montgomery 

f Agee, Sara Beatrice (A)_ __ Box 915, Mobile 5 

Alabama Department of Archives & History ____ Montgomery 

Alexander, Irving E. _ __— University 

tAllen, Dean Roger W. (B) A. P. I., Auburn 

Birmingham 

Montevallo 

Auburn 

Birmingham 

Montgomery 

Birmingham 

Birmingham 

Birmingham 

Birmingham 

Florence 

Birmingham 

Montgomery 

Jacksonville 

Marion 

Livingston 

Birmingham 

Birmingham 

Birmingham 

Birmingham 

Troy 

University 

Woodward 
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§**4111800, Fred G. (G) 

Amant, Mrs. Lyle S. 

Anderson, Harold V. 

Andrews, Henry Lucian 

§Andrews, T. G. (C)_ 

Arant, Frank S. (A). 

fArcher, Allan F. (A)_ 

Austin, William W_ 

Babb, Mary Nancy (A)_ 
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EXPERIMENTS IN HIGH VOLTAGE, HIGH FREQUENCY 

ALTERNATING CURRENTS* 

By Harry Hendon and Mark Reid 
Science Club, Phillips High School, Birmingham, Alabama 

Alternating current, the method of reversing 
the polarity of the current flow in a conductor, 
was invented by Nikola Tesla in 1888. ITe con¬ 
ceived this method of reversing the magnetic 
field as a cure for the great losses of power in 
the transmission of direct current over long 
distances. In 1891 he invented his famous 
Tesla Coil, an alternating current transformer 
with a very high output voltage. 

Since this coil is the easiest means of pro¬ 
ducing high voltage and certainly the most 
spectacular, it was chosen to be constructed as 
a Science Club project. 

The primary winding of a Tesla Coil may be 
excited with a current having alternation, or 
frequency, as high as one million cycles per 
second. Voltage output from the secondarv 
may reach fantastic levels. The Tesla Coil has 
three main parts: 

1. The source of electromotive force for ex¬ 
citation of the primary winding. 

2. The primary, or input, winding. 
3. The secondary, or output, winding. 

Several sources of current for the primary 
may be utilized. It may be excited by a step-up 
transformer from a standard 110 volt A.C. 
line. The transformer may be of the kind used 
in neon lighting installations. Their outputs 
are somewhere in the neighborhood of 20,000 
volts and are very suitable as a power source. 
The output of this transformer is fed into a 
tuned-circuit similar to a radio transmitter. 
The output is turned by a condenser across the 
primary winding of the Tesla Coil and is limit¬ 
ed by a quench type sparkgap in the power 
lead. The condenser must have a breakdown 
voltage higher than the output of the power 
transformer. It may be a commercially built 
oil-filled condenser or just a leyden-jar type 

^Received Tunior Academy Award as best paper at 1947 

meeting. 

capacitor. This type power supply induces a 
voltage into the Tesla Coil at a frequency equal 
to the input frequency of the power trans¬ 
former. A much higher frequency may be 
applied to the primary by using vacuum-tubes 
in a high frequency oscillator circuit. Its power 
rating of amount of current delivered need 
only be limited by the number or the current- 
carrying capabilities of the vacuum tubes. 
Other means of excitation may be used but 
the two discussed are the most practical. 

The second component of the Tesla trans¬ 
former is the secondary winding. Its size is 
determined by the ratio of primary to secon¬ 
dary turns and the amount of power it must 
transfer. The primary must be resonated or 
tuned to the input frequency from the power 
source. 

The last and most important component is 
the output winding or secondary. It has a 
ratio of about 100 turns to one in the primary 
coil and is wound to fit inside. 

Since all three units of the Tesla Coil work 
at very high voltages, much seemingly unneces¬ 
sary insulation is used. All bare ends of wire 
or any projection having sharp edges must be 
insulated to prevent leakage into the air. 

When the Tesla transformer is in operation 
a corona or partial break-down of the air is 
visible as blue flame or streamers leaping off 
the output connections. Such high voltage, al¬ 
though appearing dangerous, has no effect on 
the body because current at its frequency is 
carried by the epidermis which is insensible to 
electric shock. 

A great quantity of energy, liberated by a 
transformer such as this, can be received 
and put to work some distance from its radia¬ 
tion point. Perhaps someday in the future, 
houses, even whole cities, may be supplied with 
electrical energy from a central transmitter. 



MINUTES OF THE THIRTEENTH ANNUAL MEETING 

of the 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

May 2-3, 1947 

The thirteenth annual meeting of the Alabama 

Junior Academy of Science was held Friday 

afternoon, May 2, at Ensley High School, Bir¬ 

mingham, Alabama. 

The following official delegates responded to 

roll call: 

Ensley High School—Firmon Hardenburgh 

Fairview High School—Winford Smith 

Hueytown High School—Eric Pitts 

Phillips High School—Robert Herring 

Sacred Heart Academy—Eleanor Cashman 

St. Bernard High School—Vincent Woods 

St. Paul’s High School—Jan McNally 

Troy High School—Betty Green 

West End High School—Kathryn Davis 

Woodlawn High School—Charles Preskitt 

A motion was made and carried to admit Fair- 

view High School, Cullman, as a member of the 

Alabama Junior Academy of Science. 

The president appointed the following commit¬ 

tees : 

Nominating committee: 

Father Charles Reiner, counselor of St. Ber¬ 

nard High School 

Charles Preskitt, Woodlawn High School 

Jan McNally, St. Paul’s High School 

Resolutions committee: 

Mrs. Edith Craig, counselor of Phillips High 

School 

Betty Green, Troy High School 

Vincent Woods, St. Bernard High School 

Each delegate gave a report of his chapter’s 

activities during the year. 

Announcements concerning the annual banquet 

to be held at 6:30 p.m., Friday, in the Ensley 

lunchroom were made. 

An announcement concerning inspection and 

judging of exhibits was made. 

The president finding no further business, de¬ 

clared the meeting adjourned until 8:30 Saturday 

morning. 

The final session of the thirteenth annual meet¬ 

ing with 103 registrants present was called to 

order by the president, Josephine Gregory. 

Following the roll call and approval of the 

minutes of the preceding meeting, the treasurer 
gave her report. 

Miss Edith Geisler, chairman of counselors an¬ 

nounced that the 1947-48 annual convention will 

be held at Tuscaloosa, Alabama. There will be a 

luncheon on Saturday, instead of the regular ban¬ 

quet. She urged all chapters to participate in the 

National and State Talent Search Contest next 

year. 

The following papers were presented: 

1. “Making Slides”—Doris Coffman, Ensley 

High School 

2. “Cancer, Humanity’s Mystery Disease”—El- 

win Ward, Hueytown High School 

3. “Experiments in High Voltage, High Fre¬ 

quency Alternating Currents”—Mark Reid, 

Phillips High School 

4. “Making the Weather Do as We say”— 

Elizabeth Hooper, Sacred Heart Academy 

5. “A Theory of Rusting”-Jack Hyatt, St. 

Bernard High School 

6. “The Aurora: Location, Appearance, Cause” 

—Arnold Grossberg, West End High School 

The resolution committee read the following 

resolutions: 

Be in resolved that the Alabama Junior Aca¬ 

demy of Science express its appreciation 

To Mr. Sechriest for the use of the building 

and facilities of Ensley High School for the 

13th Annual Meeting of the Alabama Junior 

Academy of Science, and for the gracious hos¬ 

pitality extended to them while guests of the 

school 

To the Counselors for their untiring services 

in making the arrangements which have en¬ 

abled the meeting to be both a pleasure and a 

success 

To Miss Boehmer and Mrs. Ponder for the 

arrangements for the Banquet and for their 

many other services 

To the Lunchroom Manager. Mrs. Little, and 

her staff for the excellently prepared and 

served food at the Banquet 

To the many others who provided the beau 

tiful flowers used for table decorations at the 

Banquet. 

Following the report of the nominating com 

mittee, elections were held. The following 

eleetd officers for the year 1947-1948: 

wei'i 
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President—Firmon Hardenburg, Ensley High 

School, Birmingham, Alabama 

Vice President—Elizabeth Edwards, Hueytown 

High School, Bessemer, Alabama 

Secretary — Harry Hendon, Phillips High 

School, Birmingham, Alabama 

Treasurer—Lois Walker, Fairview High School, 

Cullman, Alabama 

Miss Katherine Boehmer announced that one 

more edition of Alabama Science News would be 

published for the year 1946-47. She requested all 

chapters to send a report of club activities to the 

coordinator early in the fall. Membership of the 

Alabama Schools in the Alabama Junior Academy 

of Science was encouraged. 

Dr. .1. L. Kassner, president of the Senior Aca¬ 

demy gave an interesting talk concerning scholar¬ 

ships to be awarded in the State Science Talent 

Search. Colleges giving these scholarships are: 

Auburn 

Birmingham-Southern 

University of Alabama 

Howard 

He also presented the following awards: 

Paper—Phillips High School 

Title—Experiments in High Voltage, High 

Frequency Alternating Currents 

Author—Harry Hendon 

Speaker—Mark Reid 

Projects— 

Chemistry—Ensley High School 

Title—Dropping Point of Grease 

Presented by Firmon Hardenburg 

Sponsor—Mrs. Rcba Ponder 

Hon. Mention 

Chemistry—Tuscaloosa High School 

Title—Growing Crystals 

Presented by James Kassner 

Sponsor—Dr. James L. Kassner 

Physics 

First—St. Bernard High School 

Title—Stroboscopic Effects 

Sponsor—Fr. Charles Reiner 

Hon Mention—Phillips High School 

Title—High Voltage, High Frequency Alter¬ 

nating Currents 

Sponsor—Mr. H. L. Waller 

Biology 

First (tie) — Hueytown High School 

Title—Mosses, Small but Interesting and Use^ 

ful 

Sponsor—Clustie McTyeire 

First (tie)—Sacred Heart Academy 

Title—Slide Making for Projector 

Sponsor—Sister Mary Charles 

Science in Industry 

School—Hueytown High School 

Title—Seismograph 

Presented by—James Douglas, Zane Gaut, Eric 

Pitts 

Sponsor—Edith Geisler 

Hon. Mention—St. Bernard High School 

Title—Rockets 

Sponsor—Fr. Charles Reiner 

There being no further business the meeting 

adjourned until the 1948 convention. 

TREASURER’S REPORT 

Receipts 

Balance in Bank of previous year $ 72.83 

Chapter dues _i_ ... _ 34.00 

Membership Cards .... .. . 1.81 

Banquet tickets ....... 175.50 

Registration fees _ ... .. 24.00 

Total receipts ... ... .... $308.14 

Disbursements 

Expense of Treasurer . $ 4.90 

Expense of President ...._ 6.38 

Expense of Counselor 8.34 

Expense of Cooperator 3.00 

Frank of Chember’s Engraving Co. 23.98 

Paul Hayne’s School-programs 3.06 

Expense of banquet_... ...... 175.50 

Total expenditures _ _$225.16 

Balance First National Bank 

of Birmingham _____ $ 82.98 

Auditors: 

Clustie McTyeire 

Fr. Charles Reiner 
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COMPLETE PAPERS PRESENTED 
AT THE 

TWENTY-FIFTH ANNUAL MEETING 
OF THE 

ALABAMA ACADEMY OF SCIENCE 

1948 

A MODIFIED CLASSIFICATION OF SPIDERS BASED IN PART ON THE EVOLUTION OF 

MALE PALPUS 

By Allan F. Archer 

Geological Survey, University of Alabama, University 

I. SUBORDER MYGALOMORPHAE 

Male palpus simple to rather complex; alveolus 

circular or not circular; metatarsus (tarsus of most 

authors) divided or undivided; tibial apophysis 

present or absent. 

Characters based in part on Petrunkevitch: 

Abdomen1 segmented or non-segmented, 8, 7, 6, 

4, or 2, spinnerettes, 5, 4, or 3 pairs of cardiac 

ostia, 2 pairs of lungs, paraxial ehelieerae, endo- 

eheliceral poison glands, and coxal glands with 

two outlets. Maxillary lobes wanting, rudimen- 

tarv, or well developed. Maxillary glands multi¬ 

cellular, with ducts opening in a row. 3 or 2 

tarsal claws. 

Section A. Theraphosidae, Barychelidae, Cteni- 
zidae, Dipluridae, Migidae. Genital bulb with 

single or bifid tip, divergent from alveolus in the 

simple metatarsus; tibia subapically thickened or 

knobbed; a pars pendula rather than conductor. 

Tarantulas. 

Section B. Atijpidae, Accatymidae, Mecico- 
bothriidae (Hexuridae), Liplustiidae. Embolus 

and conductor well developed; metatarsus divided 

or undivided and with apex sometimes produced 

as in some araneomorphs. 

II. SUBORDER ARANEOMORPHAE 

Male palpus both simple and complex. Alveolus 

either circular or not so. Cymbium either simple 

with a circular alveolus or flattened and leaf-like 

(foliaceous); with or without apophyses; a modi¬ 

fication of the metatarsus; a paracymbium at 

1 Trans. Conn. Acad. Sci., 1933, 31: 303-389, 13 
plates, 1 table. The reader is also referred to the 
excellent papers by W. J. Gertsch, American Museum 
Novitates, numbers 792, 884, 895, 961, 1146, on 
mygalomorph and aranemorph spiders. Dr. Gertsch 
claims on very good evidence that the Liplustiidae do 
not belong in a special suborder distinct from the rest 
of the Mygalomorphae. 

times formed from the modified metatarsus. 

Epigynum of the female either simple as in the 

previous suborder or very complex in the higher 

families. 

Petrunkevitch (modified): Abdomen not seg¬ 

mented except in some juveniles; spinnerets 6, 4, 

or 2; cribellum present or absent; colulus present 

or absent; cardiac ostia 4, 3, or 2 pairs; 1 pair of 

lungs (rarely 2) or wanting, 2 or 1 pair of 

tracheae, 4, 2, or 1 tracheal spiracle; dixial eheli¬ 

eerae, poison glands endoeephalic, rarely endo- 

chelicreral or wanting, coxal glands with one out¬ 

let. Maxillary lobes well developed. Maxillary 

glands usually multicellular, rarely unicellular, 

with ducts opening on a sieve. 3 or 2 tarsal claws. 

Division I. Protarachnae. New. 

Cymbium of male palpus like a normal meta¬ 

tarsus in form, and at least longer than wide. 

I. Sltperfamily Hypochiloidea 

Genital bulb of male palpus subapical in posi¬ 

tion; embolus and conductor well developed; the 

rest of the structure arising from an alveolus of 

the metatarsus which itself is subapicallv di¬ 

vided. 9 dorsal segments (as well as some ventral 

segments) in juveniles. 

Hypochilidae. 

II. Superfamily Filistatoidea 

Genital bulb of male palpus apical; conductor 

and embolus present; metatarsus primitive and 

little modified. Chelicerae soldered together at 

the base. 

Filistatidae. 

Division 11. Parauachn \f. New . 

Cymbium ol male palpus unlike a metatarsus, 

generally thickened and with the tip undiflerenti- 

atecl, less usually produced. 
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III. SuPERFAMILX DySDEROIDEA 

Genital bulb of male palpus very reduced, but 

if large, subapical or classical (median) in position 

and rather weakly defined into divisions: embolus 

arising from the apex of the cymbium, or from a 

tubercle on the cymbium, or from the apex of 

the bulb, itself diverging from the thick cymbium. 

Tibia rarely having a small apophysis. 

Section A. Loxoscelidae, Scytoclidae. The thick¬ 

ened cymbium sometimes having a very produced 

tip. 

Section B. Caponiidae, Segestriiclae, Dysderi- 

dae. Palpus having a classical genital bulb which 

is weakly differentiated. Eyes may be reduced 

to two. 

Section C. Oonopidae (Tetrahlcmmidue). Pal¬ 

pus very simple, and bulb, if present, undiffer¬ 

entiated. Eves reduced in number, sometimes one 

only. 

IV. Superfamily Dictynoidea 

Genital bulb of male palpus classical in posi¬ 

tion or else submedian; conductor and embolus 

present; cymbium thick. Tibia modified or simple. 

3 tarsal claws. Cribellum present in most of the 

families. 

Section A. Urocteidae (Oecohiidae). Tibia of 

male palpus unmodified. 

Section B. Dictynidae (Anumrohiidae), Zorop- 

sidae, Psechridae. Tibia of male palpus having 

apophyses. 

V. Super family Lycosoidea 

Genital bulb classical, divided into a tegulum 

and subtegulum with an elaborate apical division; 

embolus and conductor present; median apophysis 

of tegulum present or absent. Cymbium thick¬ 

ened, its tip blunt or produced. Alveolus rounded. 

Tibia modified or unmodified. Epigynum a well 

developed and elaborate plate. Cribellum absent. 

Tarsal claws 3 or 2. Hunters and web spinners. 

Section A. Hersiliidae. Tibia of male palpus 

unmodified. No cribellum. 3 tarsal claws. 

Section B. Agelenidae (Hahniidae) (Argyroue- 

tidae), Pisauridae, Lycosidae, Oxyopidae, Senocu- 

lidae. 3 or 2 pairs of cardiac ostia. 3 or 2 tarsal 

claws. 

VI. Superfamily Clubionidea 

Genital bulb classical to extremely basal in 

position; conductor present; median apophysis of 

tegulum present or absent. Cymbium generally 

thickened. Tibia modified or simple. Epigynum 

much as in the previous superfamily. 3 or 2 tarsal 

claws. Running spiders. 

Section A. Palpimanidae. Genital bulb rather 

basal. 3 tarsal claws. 

Section B. Zodariidae. Cribellum present. 

Section C. Prodidomidae, Homalonychklae, 
Gnapliosidae, Ctenidae, Ammoxenidae, Platoridae, 

Heteropodidae (Sparassidae) (Eusparassidae), 
Selenopidae. Tibia of palpus modified. Genital 

bulb well provided with most structures including 

the median apophysis. Cymbium sometimes tend¬ 

ing to be foliaceous, but generally thick and with 

the tip often produced. 2 tarsal claws. 

Section 1). Thomisidae (Aphantochilidae). 

Tibia of male palpus modified. Median division 

of genital bulb unarmed or armed with a median 

apophysis. 

Section E. Clubionidae (Anyphaenidae). Cym¬ 

bium often tending to be thickened. Genital bulb 

unarmed, median, or submedian, and tibia as 

usual. 

Section F. Salticidae (Lyssomanidae). Cym¬ 

bium sometimes having a Meshy columnar tip, 

but usually very blunt. Genital bulb very basal. 

Embolus often lying in a groove in the cymbium. 

Tibia as usual. 

Division 111. Metarachnae, New. 

Cymbium of male palpus most usually foli¬ 

aceous and with the tip various (even indented 

or acute; cymbium if filamentous, then the alve¬ 

olus small (but always present); the genital bulb 

divergent from the small alveolus, only if the 

cymbium very narrow or filamentous. 

VII. Superfamily Uloboroidea 

Dinopidae. Genital bulb paraxial with refer¬ 

ence to the cymbium and with its area of attach¬ 

ment median; embolus and conductor a spiral; 

tegulum and subtegulum. Cymbium foliaceous, 

enveloping; alveolus circular, its margin entire 

(as in some Theridiidae). No paracymbium. 

Cribellum present in the spinnerets. Ulob- 

oridae. Genital bulb of male palpus having a 

more or less basal attachment; apical division 

apical or subapical with reference to the cym¬ 

bium; embolus defining and surrounding the 

apical division (a mound in Uloborus), in part 

lying in a groove, and with a conductor and apo¬ 

physis more or less developed. No paracymbium 

present. Cribellum present in the spinnerets. No 

poison glands. 

VIII. Superfamily Argiopoidea 

Genital bulb more often basal or sub-basal in 

attachment than classical (one family), very dif¬ 

ferentiated into different structures; embolus and 

conductor present; either tegulum or subtegulum 

or both relatively large; tegulum unarmed or 

armed with a median apophysis. Cymbium foli- 
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aceous undifferentiated or acute. Paracymbium 

absent or present (found in no other araneo- 

morphs except the Hvpochiloidea). Tibia and 

femur modified or unmodified. Epigynum varying 

all the way from very simple with the structures 

entirely internal (haplogynous) to a structure hav¬ 

ing various appendages (simulating ovipositors) 

including atriolar apophyses. 3 tarsal claws. Eves 

all the way from 8 to wanting. Sedentary spiders, 

frequently aerial web spinners, rarely wanderers. 

Section A. Telemidae. Eves wanting. 

Section B. Leptonetidae (Ochyroceratidae). 

Genital bulb of male palpus classical in position, 

its parts rather weakly defined. Cvmbium fila¬ 

mentous or at least, if thickened, its tip indented. 

Pholcidae. Genital bulb of male palpus having 

the parts rather well defined, tegulum, subtegu- 

lum, ambolus, conductor, and the apical division 

armed. Cvmbium usually having a cornerous, 

elaborated tip with ridges, angles, and spurs; main 

body of cvmbium rather short, and alveolus small 

and circular. Tibia having a ridge or other sculp¬ 

ture, and partly supporting the genital bulb. 

Femur mounded or having spurs, very tapering 

basallv. Trochanter sometimes having a spur. 

Chelicera chelate (instead of uncate as usual in 

spiders). 

Section C. Archaedidae. Palpus inserted in 

dorsal surface of maxilla. 

Section D. Symphytognathidae (Anapidae). 

Genital bulb rather simple, sagging down on the 

tibia and zone of attachment other than basal. 

Cymbium foliaceous. Femur and patella provided 

with apophyses. In some genera the palpi are 

missing in the female. Eves 6 or 4. 

Section E. Mimetidae. Genital bulb of male 

palpus attached near the base of the cymbium. 

but the area of attachment slightly eccentric; 

apical structures more or less paraxial with refer¬ 

ence to the cymbium; embolus, conductor, and 

apophysis well developed; tegulum and subtegu- 

lum present even if hidden. Cymbium foliaceous, 

sometimes provided with fixed spines and apophy¬ 

ses. Paracymbium present, fused with cymbium, 

standing out diagonally, free, unsupported, its 

edge inrolled. Epigynum and elaborated plate or 

plates. The male palpi of this family seem to show 

a definite relationship with those of the Ulohoridae 

on the one hand and those of the Argiopidae on 
the other. 

Theridiidae (Hadrotarsidae). Genital bulb of 

male palpus having its axis more or less in line 

with that of the cymbium, its attachment being 

basal, and resting on the rather broad distal face 

of the tibia as a base; a simple embolus, or in 

more complex types both embolus and apex armed 

with an apophysis; tegulum more or less sup¬ 

pressed or at most about equal in size to the 

subtegulum; subtegulum well developed even 

when masked by an overbalanced apical division; 

median apophysis of the tegulum present or want¬ 

ing. Cymbium foliaceous; occasionally basal mar¬ 

gin of the alveolus entire. No paracymbium pres¬ 

ent. Epigynum simple to an elaborated plate. 

Argiopidae (Tetragnathidae). Genital bulb of the 

male palpus more or less parallel with the axis of 

the cymbium, its area of attachment to the cym¬ 

bium being median or basal, but itself not resting 

on the distal face of the tibia; apical structures 

varying from simple, a conductor and embolus, 

to complex and having three apophyses (t.a., 

l.s.t.a., m.s.t.a.), and radix stipes; tegulum well 

developed, but subtegulum reduced to a mere 

plate and at times even vestigial; median apo¬ 

physis of tegulum well developed, rudimentary, or 

absent. Cymbium foliaceous, the apex at times 

modified to support the embolus and conductor 

in absence of a terminal apophysis, and with or 

without apophyses. Paracymbium present, but 

not resting on the distal face of the tibia as a base; 

very varied in form, long to very short, with or 

without apophyses Epigynum simple to complex 

with a scape and apophyses. Linyphiidae (Eri- 

gonidae) (Micrypliantidae) (Nesticidae). Genital 

bulb of the male palpus having its axis nearlv in 

line with that of the cymbium, but its zone of 

attachment on the middle of the cymbium; apical 

structures of varying degrees of complexity, in 

many instances with apophyses (t.a., radix, 

lamina, articular sclerite) as well as embolus and 

conductor; median apophysis of tegulum present 

and tending to be further back inside of the 

alveolar envelope than in the two previous fami¬ 

lies (in Theridiidae lateral, even if partly cryptic); 

tegulum and subtegulum both more or less 

equally well developed. Cymbium foliaceous; 

sometimes having an apophysis. Paracymbium 

not only present but, unlike other families in the 

section, having its proximal curvature more 

or less resting on the distal face of the tibia 

as a base, and cither closely applied to the 

genital bulb, or diverging from it; simple or 

elaborate; small or large; separated from the cvm¬ 

bium bv a suture or not separated. Tibia with or 

without apophyses. Epigynum varying from u 

mere genital plate to an elaborate structure. 

The system of classification proposed in this 

paper has been arrived at bv the studv ol the 

male palpus, and b\ correlating it with other 

structures in order to arrive at a logical classifi¬ 

cation. Petrunkevitch s paper "Natural Classifi 

cation of Spiders (cited at the beginning ol this 

paper) introduced some profound modifications 

of the system proposed In Simon, llistoiro \atu 

idle des Araignces (two volumes. Paris, IS43 
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1903). On the basis of his findings as to the 

internal anatomy of spiders Petrunkevitch pro¬ 

posed an arrangement of families within the major 

categories, which was rather unusual in that ob¬ 

viously related families were often separated from 

each other by interposed families that were seem¬ 

ingly quite unrelated to them. More recently W. 

S. Bristowe, Proe. Zool. Soe. London, 1938, Ser. 

B., 108 (2): 285-381, published a critique of 

this new system. He pointed out that Simon’s 

system and arrangement is the basis of all sub¬ 

sequent systems. He then set up a modification 

of Simon’s system that was much less drastic than 

the one established by Petrunkevitch. This paper 

is well worthy of study by anyone interested in 

the larger systematics of spiders. The chief draw¬ 

back inherent in resorting to internal anatomy is 

that some structures have been lost or modified 

without any apparent connection with the re¬ 

tention of other structures. In fact almost any of 

the more highly evolved spiders may be primitive 

in the retention of some particular feature and at 

the same time very advanced in the development 

of other structures. Too few species of most fami¬ 

lies have been available for an extensive study of 

internal anatomy, and this is partly owing to the 

difficulties attending the preparation of internal 

organs for dissection as well as the scarcity of 

specimens representing very many of the species. 

The number of ostia in the heart found in indi¬ 

vidual genera (a feature much emphasized by 

Petrunkevitch) appears to be conditioned by 

various factors that are not closely linked with the 

phylogeny of these genera. The differences in the 

distribution of the tracheal system existing be¬ 

tween the subfamilies of a single family, for 

example the Lim/phiidae, does not automatically 

separate these elements into distinct families. The 

tracheal system is more widely distributed in 

physically active spiders than in those less active. 

The least variable and the most consistent char¬ 

acters that can be used in classification seem to 

me to be based on the appendages, that is, other 

than those of the abdomen, which latter are the 

spinnerets. The legs, the homologs of the pereio- 

pods of the Crustacea, are most conservative, while 

the palpi or pedipalps are a little less so, but still 

are sufficiently conservative in their fundamental 

arrangements, even though this conservatism is 

masked by the modifications arising from the use 

of this pair of limbs as copulatory organs on the 

male. It is the wonderfully complete series of 

male palpi, the second pair of appendages of the 

cephalic region, that are available for study that 

give a complete picture of evolution from the 

simplest to the most complex organization. The 

ehelicerae, the homologs of the second antennae 

of Crustacea, are somewhat less valuable in throw¬ 

ing light on the large-category relationships exist¬ 

ing between families of spiders. On the other 

extreme position from the spinnerets are the no 

longer existing appendages above the ehelicerae 

(except in embryos of some spiders) that were 

the primeval homologs of the first antennae of 

Crustacea. The spinnerets which are homologous 

with the pleopods of Crustacea are in reality 

limbs which have been retained because of their 

functional use in spinning. Bristowe goes along 

with Simon in dividing the araneomorph spiders 

into cribellate (the cribellum present in the 

spinnerets) and ecribellate (the cribellum lacking) 

divisions. Petrunkevitch claims that this feature 

has been overemphasized in grouping families, 

and I believe that he is well justified in this 

claim, for this procedure certainly results in the 

wide separation of related families from each other 

(e.g. the Ulohoridae from the Telemidae).2 The 

cribellum may be present, or it may be absent 

in males of species where females are nevertheless 

cribellate, or it may be totally absent in both 

sexes. In other words the spinnerets are not 

as conservative as the walking legs or the palpi. 

By conservation in appendages I mean the al¬ 

most complete retention of these structures and 

the rare loss of any of the segments making up 

an appendage, other than the lack of the terminal 

segment of the palpi of some females (a very 

consistent lack whenever it occurs). The total 

loss of these appendages is an unusual phenome¬ 

non found in the case of missing palpi of adult 

females of some genera of Si/mphytognathidae 
(but not in all genera) and the loss of one pair 

of palpi in adult males of Tidarren (family Ther- 
idiidae). Wherever segments are missing from 

the walking legs or palpi of the different orders 

of Araehnida it is generally a consistent loss 

throughout any given order, and one admitting 

few exceptions, if any at all. 

It will be noted that some families, especially 

small or exotic ones, are omitted from the list. 

The large, well known families are listed along 

with the relatively small ones that are known to 

myself (especially those of the Americas) either 

by examples in my collection or by satisfactory 

drawings and descriptions found in available publi¬ 

cations. As it stands there are several families 

included on faith alone. 
Before stating conclusions arrived at by the 

study of the male palpus, it is necessary to dis- 

2 This same point is brought up again by Petrunke¬ 
vitch in refutation of Bristowe’s statement regarding 
the colulus and cribellum, that the former is a stage 
of suppression of the latter structure. See A. Petrunke¬ 
vitch, A Study of Amber Spiders, Trans. Conn. Acad. 
Sci., 1942, 34: 119-464. This paper is a detailed 
study of spider classification. 
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cuss the segmentation of this appendage. The 

adult male palpus possesses the usual numerical 

arrangement of segments found in walking legs. 

However, most authorities have concluded that in 

the last two segments, the evmbium which pre¬ 

cedes the genital bulb is derived as result of the 

modification of the tarsus (see J. H. Comstock, 

The Spider Book). W. M. Barrows, however, was 

one of those who believed that the so-called tarsus 

is a metatarsus, for otherwise the palpus stands 

alone in contrast with the walking legs in that that 

segment is missing. Some authorities have even 

gone so far as to coin special terms for all the 

segments of the palpus. The suppression of the 

metatarsus would be a reasonable proposition, 

were it not that we have to look for an origin 

for the genital bulb which itself is almost cer¬ 

tainly a separate segment joined to a socket on 

the distal part of the previous segment (tarsus or 

metatarsus) by a membrane, as is the case in the 

junction of all other segments of limbs at their 

joint regions. It may be possible but unlikely that 

the genital bulb developed from a mere claw. 

Whether the claws of the walking legs of spiders 

are mere outgrowths of the tarsus or whether they 

derive from another segment that has been largely 

suppressed, we don’t know, but claws are found 

on the walking legs of other Arachnida besides 

spiders, and they closely resemble those found in 

spiders. A careful study of the single, terminal 

claw on the palpi of females and immature males 

indicates that it is different in nature from those 

found on the walking legs. It does not consist of 

a claw structure and empodium closely sessile on 

the end of the typical walking leg, but instead 

consists of a scleritized segment attached by a 

membrane to the socket on the end of the pre¬ 

ceding segment, and the clawed terminal segment 

itself has the claw located perpendicular to it 

and separated from the rest of the segment by a 

slightly clear zone. This fact suggests that the 

structure with which we are concerned is a very 

reduced tarsus which is clawlike. An almost 

identical one is found in the Pycnogonida. This 

condition is repeated in the pedipalpi of the order 

Phalangida (e.g. Eremobates, Liobunum) and in 

the order Pedipalpida (e.g. Schizomidae) where it 

is evident that we are not dealing with a mere 

praetarsal claw but with a distinct terminal seg¬ 

ment the tarsus. The claw-like tarsus is present 

on the ends of the palpi of female spiders over 

a wide range of families (examples of pertinent 

genera studied, being Ahjpus, Filistata, Hypo- 

chilus, Scijtodes, Lt/cosa, Clubiona, Uloborus, 

Mimetus, Mysmena, Tidarren, Conopistha, Latro- 

dectus, Gaucelmas, Nesticus, Florinda, Lim/pliia, 

Meta, Colphepeira, Neoscona, Aranea, Micra- 

tliena.) The palpal tarsus is missing in most cases 

in immature males3 which seem to repeat the lack 

of this segment in the same way that it is missing 

in the females of certain genera (e.g., Oonops, 

Pholcus). The clawlike tarsus is nevertheless 

found in immature males of some spiders (e.g. 

Mecicobothriidae, Atypidae, some genera of Ther- 

idiidae). The palpal tarsus has become a fixed 

clawlike spur on the very tip of the metatarsus in 

the females of Nephila. The lack of segmentation 

in the terminal joint of the immature male palpus 

cannot be used as an argument against the exist¬ 

ence of a separate metatarsus. In very many in¬ 

stances in the Argiopidae and Linyphiidae (as far 

as examined) not only the two last segments not 

separated from each other but the tibia is also 

fused with them, thus forming a tagma-like joint. 

This tagma is correctly illustrated in the figure of 

Finyphia variabilis on page 399, figure 398 of 

Comstock’s “Spider Book” (1940 edition). 

The following conclusions regarding the male 

palpus are presented here: 1. The evolution of the 

male palpus gives definite indication of the order 

of relationship existing between genera within a 

given family and of phylogenetic relationship ex¬ 

isting between families as they occur on the 

family tree. 

2. The palpus develops from a rather simple 

structure to a highly complex one. This is es¬ 

sentially true within both orders of spiders, since 

some of the Araneomorphae possess families whose 

palpi are fully as primitive as those found in the 

Mygalomorphae. 

3. The tarsus of the palpus, a very small, claw¬ 

like structure, when present in young spiders and 

adult females, has developed into the genital bulb 

which has become very elaborate in the highest 

families of two of the divisions of the Araneo¬ 

morphae, the Pararachnae and the Metaraclniae. 

There is some convergence between the male 

palpi of these two divisions, even though these 

divisions appear to represent distinct branches off 

the common trunk, the Protarachnae. There has 

been some secondary simplification resulting from 

the loss of certain structures (regressive evolu¬ 

tion), such as the loss of the alveolus in the 

Oonopidae and the loss of the conductor in some 

higher families. 

3 In the penultimate stage of males in which the 
tarsus is missing from the immature palpus the seg¬ 
mentation and the elaborated structures can be seen 
through the cuticle, at least in certain genera that 
have been studied (Conophistha). A condition in which 
there is no differentiation in the mature bulb is found 
in some genera of the primitive Oonopidae (D> s- 
deroidea). Examples are Oonops, Scaphiella. Dys 
derina, and I sell not I nj reus in which the external face 
of the last segment has hairs typical ol the evmbium. 
while the area at the base ol the embolus is hairless 

like a typical bulb. 
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4. The metatarsus (the tarsus of most au¬ 

thorities) lias become modified into a cymbium 

in the higher families. 

5. The genital bulb migrates from an apical 

position on the distal end of the metatarsus to a 

lateral (classical position and finally to a basal 

position, sometimes with the attachment of the 

bulb being basal on the cymbium, the modified 

metatarsus). This migration has brought about 

two results, the flattening of the metatarsus or 

cymbium, as the alveolus (socket) became dis¬ 

placed, into a foliaceous structure, and the turning 

of the axis of the bulb first to a position perpen¬ 

dicular to the cymbium, then paraxial to it, and 

finally axial or parallel to its axis. 

6. The primitive apical position of the genital 

bulb is found very typically in the Hypochiloidae, 

Filistatoidea, and Dysderoidea (not without ex¬ 

ceptions in the last one).4 

7. The use of the male palpus in the classifi¬ 

cation of genera (as well as species), families, 

and higher taxonomic entities lends powerful sup¬ 

porting evidence to the classification already ad¬ 

duced from the study of other structures. It is, if 

anything, superior to the other evidence, since it 

is consistent in presenting a clear and connected 

picture of the phylogeny of spiders. The palpus 

itself is derived from a relatively conservative 

structure which shares some of the conservatism of 

other appendages of the carapace. Workers who 

have relied solely on nongenital structures have 

failed to agree among themselves on the proper 

arrangement of the family tree owing to the diffi¬ 

culty of interpreting the significance of these 

characters. The main obstacle that has prevented 

most systematists from using the male palpus ex¬ 

tensively in superspecific classification is the for¬ 

midable complexity of its parts. Some, however, 

have already pioneered in making use of it solving 

problems involving certain groups. 

8. On the whole spider genitalia (including 

the female genitalia) furnish a valuable basis for 

discerning taxonomic relationships. 

The male genitalia are useful not only in 

throwing light on matters concerned with the 

classification of major groups but also in the 

evaluation of existing families and subfamilies.5 

4 Gertsch, Amer. Mils. Novit., 1935 (792): 5-6, 
described Filistata crassipalpus (now in the genus 
Filistatinella), a remarkable member of the F iliatatidac 
(Filistatoidea). In this species the tarsus of the male 
palpus, although apical with reference to the axis of 
the metatarsus, is, together with it, folded back on 
the elaborated tibia. 

5 Petrunkevitch (A Study of Amber Spiders, p. 177) 
takes a supercilious attitude towards the use of the 
male palpus as it is used in classification, a position 
that is quite untenable. His own grouping of families 

There are great difficulties to be encountered in 

placing the proper limits upon some families. It 

is my belief that although genera and species will 

continue to multiply in scientific literature by 

sheet necessity, there are cases in which too many 

families have been erected. The status of certain 

families and subfamilies is subject to some con¬ 

troversy. The male palpus furnishes valuable evi¬ 

dence in settling the points in question. In the 

Pararachnae R. V. Chamberlin, W. J. Gertsch, 

and E. R. Bryant have commented both in print 

and in letters that certain families should be 

synonymized with others, and a study of the pal¬ 

pus supports these views. For example the 

Hahniidae and Argyronetidae are not properly 

separable from the Agelenidae, while the Oeco- 

hiidae may belong in the Urocteidae, Amaurobii- 

dae in the Dictynidae, and the Anyphaenidae in 

the Clubionidae. Illogical results have been ob¬ 

tained by the emphasis on nongenital characters, 

as can be pointed out not only in the previously 

mentioned instances of original separation but also 

in instances to be cited in the division Metar- 

aclinae. I will not attempt to elaborate further 

on any superfamilies other than the Argiopoidea 

with whose members I am familiar, pointing out 

the pertinent situations and commenting on the 

basis of my own evaluation of some families named 

therein. In the first place the palpus of 

Ochyrocera has the characteristics of the Lep- 

tonetidae, and this genus should not parade 

under a family of its own. Under Simon’s classi¬ 

fication the Linyphiidae were included under the 

Argiopidae, but on the basis of evidence fur¬ 

nished by structure and habits (the latter of much 

value in lending evidence for the existence of a 

family) the former were set up by other workers 

as a separate family. Subsequently the Micry- 

pliantidae, also called the Erigonidae, were sepa¬ 

rated from the Linyphiidae. This so-called family 

has been subject to various taxonomic exigencies, 

for example being placed in position 21 by Pe¬ 

trunkevitch (Natural Classification of Spiders), 

while the parent family was placed in position 35. 

An examination of the appendages, particularly 

the palpus, shows that we have in reality not a 

sepai ate family, but a subfamily, the Erigoninae. 

with the Dipneumonomorphae (the two-lunged 
spiders) results in the juxtaposition of those having a 
primitive male palpus with those having a complex 
palpus (as an example, placing the rather primitive 
Leptonetidae between the rather highly developed 
Theridiidae and Argiopidae), thus requiring a series 
of coincidences in convergent development that are 
too numerous to be plausible. Petrunkevitch (p. 164 ) 
criticizes Bristowe in another connection for obtaining 
a similar heterogeneous result in his group, the 
Clubionoidea (which I have tried to restore to 
plausibility). 
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The species grouped around the genus Nesticus, 

owing to their puzzling characteristics, have been 

variously placed in the Theridiidae, Argiopidae, 

or in a separate family, the Nesticidae. An exami¬ 

nation of the palpus together with the distribu¬ 

tion of hairs on the tarsus of leg IV show clearly 

that we have here a well defined subfamily of 

the Lim/phiidae, the Nesticinae. The palpus shows 

that the Theridiidae are entitled to another sub¬ 

family. the Episininae, in addition to the six now 

recospized.6 7 This subfamily will receive many 

genera from the now existing Tlieridiinae. In con¬ 

trast with the latter the tegulum is unarmed. In 

Museum Paper 22, Alabama Museum of Natural 

History, 1946, page 17, I was in error in consider¬ 

ing Mysmena as a Linyphiid, for the genital bulb 

has the basal attachment found in the Theridiidae, 

while there is no paracymbium present. There¬ 

fore the proper name of the other Theridiid sub¬ 

family in which there is no median apophysis in 

the male palpus is Mysmeninae7 and not Theo- 

noinae. Some of the genera now included in it 

may also need to go to the Episininae. 

The Argiopidae, a very important family, de¬ 

serves special comment. All seven of the recog¬ 

nized subfamilies which are based on strictly 

nongenital structures are well supported bv the 

characters of the genitalia, especially the male 

6 Episininae. The tegulum of the male palpus lack¬ 
ing a medium apophysis. The embolus tapering off 
from origin to tip. 

7 Mysmeninae. Median apophysis wanting. Embolus 
almost equally narrow throughout its length (except 
for a diverse tip). 

palpus. Bristowe (already cited) leans towards 

the separation of the Tetragnathidae from the 

Argiopidae on the basis of the simple male palpus, 

the internally located female organs, and on the 

mating habits. The simplicity of the palpus, how¬ 

ever, is little greater than that of the Metinae and 

Nephilinae, both recognized Argiopidae, while 

the reduction of the subtegulum has progressed 

further than in any other subfamily, and the 

guidance of the embolus and conductor by the 

apex of the cymbium (in some cases) is a marked 

deviation from the primitive palpus. On the 

whole the family identity of the palpus is obvious. 

The external simplicity of the female organs is 

approached by a few of the Metinae (part of 

whose genera some writers formerly placed in the 

Tetragnathinae) as well as in some members of 

the other two advanced families, the Linypliiidae 

and Theridiidae. Furthermore the genitalia dem¬ 

onstrate that certain genera have been placed in 

the wrong Argiopid subfamilies. For example in 

Museum Paper 18, Alabama Museum of Natural 

History, 1941, page 12, I wrongly placed my own 

genus, Colpliepeira. in the Metinae on the basis 

of the epigastric plate, the chelicerae, and the 

epigvnum of the female. Actually, even without 

an examination of the bristles of the tarsi of leg 

IV, the palpus clearly shows that this genus be¬ 

longs in the Theridiosomatinae.s 

8 Colpliepeira. Median apophysis, as in other genera, 
partly hidden in a pit in the tegulum, suberect, bi¬ 
furcate; embolus short, acute; conductor large; sub¬ 
tegulum rather well developed; paracymbium quite 
short as in other genera, slender, curved. 
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An Opinion 

By Peter A. Brannon 

The custom of burial of the dead in earthenware 

vessels, extensively prevalent in Central Alabama 

in prehistoric days, has been discussed by archae¬ 

ologists for the past fifty years. This paper does 

not presume to add to the knowledge which the 

active working scientists already have of the sub¬ 

ject, but it is necessary briefly to review the work 

which has been done in order that I may introduce 

a possibly new phase of interest. 

The first comprehensive statements concerning 

aboriginal urn-burials in Alabama were the results 

of explorations carried on by Clarence B. Moore 

along the Alabama River in 1899, 1991, and 1904. 

His reports were published in Volumes XI, XII, 

and XIII of the Proceedings of the Philadelphia 

Academy of Natural Sciences.* 1 Since the estab¬ 

lishment of the Alabama Anthropological Society 

in Montgomery in 1909, its members have devoted 

study to the investigation of sites containing urn- 

burials. 

Fix e of the many localities in which urn-burials 

have been found are: (1) Taskigi in Elmore 

County; (2) Pintlala Creek in Lowndes County; 

(3) Durant’s Bend in Dallas County; (4) Muk- 

lassa in Elmore County; and (5) Huith-le-walli on 

the Tallapoosa River. 

The site of Taskigi is near the mouths oi the 

Coosa and Tallapoosa Rivers where they join to 

form the Alabama. In 1714, when the French 

established Fort Toulouse here, the two rivers ap¬ 

proached to within 400 yards of one another, 

then diverged and came together four miles to 

the west. In 1886 the Tallapoosa cut across this 

400 yard stretch during a flood and now enters 

the Coosa River just west of the mound of historic 

Taskigi town. This site has been under cultivation 

since 1818. Urn-burials, which are found just to 

the east of the historic mound, were first reported 

in the winter of 1928, when a farmer plowed into 

a burial, crushing the urn and knocking the 

bottom out of the cover vessel. 

The site of Pintlala covers about ten acres on a 

high bluff along the Alabama River, just south 

of the mouth of Pintlala. This locality has been 

under cultivation since before I860. Dr. Palmer 

states that bones in pots were plowed up here 

0 Sex' paper by this author titled Urn Burial in 
Central Alabama, published in American Antiquity, 
January 1938. The present presentation is somewhat 
abridged. 

1 Mr. Moore died about 1941. (I am not able to 
find record of date.) He was at his death the oldest 
member of the American Anthropological Association. 

several years prior to 1884.2 The author first 

visited the site in 1909 upon receiving word that 

urn-burials were falling into the river from the 

sides of an eroded bank. Some years later, mem¬ 

bers of the Alabama Anthropological Society dis¬ 

covered additional burials on Pintlala Creek about 

one-half mile above its mouth, and south of the 

Alabama River. This nearby site has been named 

“Upper Pintlala.” The soil erosion at Pintlala be¬ 

tween 1909 and 1925 was so severe that prac¬ 

tically the entire surface soil was washed away. 

The third site, Durant’s Bend on the Alabama 

River, in Dallas County, was visited by Clarence 

B. Moore and is reported upon in his publications. 

This site has been under cultivation since about 

1790, when Sophie Durant, a sister of Alexander 

McGillivray owned the place. It is said that here 

(he high water of 1886, washed out many burials 

and some urns. 

The fourth site lies on the Seth Johnson planta¬ 

tion north of the Tallapoosa River in Elmore 

County. This area is referred to in the early 

documents as Mukalassa, from which is obtained 

the term used in this paper, namely, Muklassa. 

Urn-burials were found at the fifth site in 1929 

by farmers, who uncovered a small burial urn, 

containing the remains of a child, near the mouth 

of Mitchell Creek on the Tallapoosa River. This 

location is adjacent to the historic site of Huith-le- 

walli, from which the archaelogical site has been 

named. 

The length of time during which most of the 

sites have been under cultivation, and the evi¬ 

dence of rather strong soil erosion during recent 

years at Pintlala, would indicate that the original 

surface of these cemeteries has been altered to 

a considerable degree since the burials were made. 

There seems to be no average depth at which 

the burials were placed. They generally occur 

between eight and forty inches below the present 

plow line. No instance of a burial urn found in 

a mound has ever occurred. At every site so far 

studied urn-burials are found associated with other 

forms of interment. A census, as of March 25, 

1933, of the discoveries at Taskigi indicates that 

about 1,500 burials are recorded in the notes of 

the members of the Alabama Anthropological So¬ 

ciety who have worked at this site. Of these, 

2 Dr. Edward Palmer did extensive field work for 
the Smithsonian Institution in 1883 and 1884, and the 
original notes covering work in Alabama are with tire 
Alabama Department of Archives and History. 
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about one-tliird were disposed in 204 burial urns. 

At Pintlala less than a hundred urns were re¬ 

moved, and the ratio of urn-burials to all burials 

at this site is about the same as at Taskigi. A 

negro workman, who assisted Mr. Moore in 1899 

states that the latter's party took about 100 urns 

at Durant's Bend. In 1987 I removed four addi¬ 

tional vessels from this last site. 

Until 1933 it was believed that the custom of 

urn-burial was entirely a prehistoric trait. In that 

vear, however, evidence of white contact was dis¬ 

covered in seven burial urns at Taskigi. Up to 

the present time this is the only site in which such 

European trade materials have been recovered in 

similar associations. 

The most common type of urn is globular in 

shape and ranges from ten to twenty inches in 

diameter. The larger sized vessels are most com¬ 

mon, although occasionally small urns are found. 

Some verv large vessels, twenty-six and twenty- 

eight inches in diameter, have been encountered. 

The great majority' of these urns were covered 

with another earthenware vessel, which might be 

a similar inverted urn, a bowl of superior work¬ 

manship. or the broken bottom of a bowl. Oc¬ 

casionally a skin seems to have been tied over 

the mouth of the urn, in which case it is usually 

inverted. Burial urns are found in pits which 

apparently have been dug for the express purpose 

of receiving them, and vet no uniform method of 

placing the urn within the pit is evident. These 

urns may occur singly or in groups. At Durant’s 

Bend they' are found placed in rows; at Pintlala 

they yvere apparently arranged in plots; at Taskigi 

they seem to be scattered about the cemetarv 

among non-urn burials, although there is a sug¬ 

gestion of grouping in rows running east and yvest. 

At Pintlala tyvo unusual groups of urns yvere 

discovered. In 1915 nine urns yvere encountered 

in a group. Four, serving as containers for bones, 

were placed close together and each yvas covered 

with another urn. The ninth urn rested on the 

center of the pile formed by the eight others. A 

covering of burned clay protected the mass, and 

the entire structure yvas within a yvell made vault¬ 

like encasement of periwinkle and mussel shells, 

with which ash had been mixed. In another part 

of the same site an orderly group of twelve urns 

yvas found in 1930. Eleven of the urns yvere ar¬ 

ranged around a very large one in which there 

were parts of eight skeletons. Each of the eleven 

smaller urns contained the parts of one to three 

skeletons. All of the urns yvere covered with boyy Is, 

except the tyvo smallest yvhich had crudely shaped 

broken boyvl bottoms fitted over them. Near at 

hand, and just to the north of the urns, was a 

square pit into which the remaining bones of the 

skeletons had been thrown in a jumbled mass. 

At Taskigi there frequently occurred evidences 

of apparently older, non-urn burials in the form 

of partially decayed shell ear-plugs or beads in 

ashy soil yyfith occasional bits of charcoal, near or 

below the urns. Sometimes they yvere as much 

as fifty inches beloyv the plow line. This earlier 

culture possessed cruder pottery and pipes, but 

had shell objects of a superior quality. It yvas 

difficult to determine positive evidence of stratifi¬ 

cation, but it seemed clear that the urn-burials 

were placed into and on top of the remains of 

this earlier culture. Some indication of a time 

interval betyveen burials yvas also found in the 

urn-burial complex itself. In 1931, at Taskigi, five 

urns, each with a cover, were found close together 

as if they had been placed in a single pit. On 

top of this group, and two feet nearer the surface, 

was a single urn-burial yvhich had apparently 

been placed there at a later time than the group 

of five. 

Fully three-fourths of the urns found contain 

the remains of children and infants. This was 

evidently a form of primary burial; that is, the 

entire body yvas placed in the urn shortly after 

the death of the child. In these instances little 

trace of the skeletons remained in the vessels. 

It is probable that the empty urns which have 

been encountered once contained soft or immature 

bones which have since decayed completely. Most 

of the adult bones found in the urns are in per¬ 

fect condition, when the surface drainage has 

been kept from them. This apparently yvas a 

secondary form of burial, for the jars are too 

small to contain an entire adult body. Such a 

conclusion is further borne out by the historic 

Choctaw burial custom yvhich suggests that these 

bones may have been clean and hard when they' 

yvere placed in the urn. 

Frequently an urn-burial contains nothing but 

ashes, and sometimes charred human bones ac¬ 

company these. Although this may indicate that 

the custom of cremation yvas practiced, the same 

condition could have been caused by the placing 

of hot or live ashes in the urns at the time of 

burial, rather than by an intentional burning of 

the bones. 

In all cases, hardyvood ashes were mixed yvith 

the earth which filled the pit in which the urn 

had been placed and in those localities in yvhich 

mussels, periwinkle shells, and kitchen refuse yvere 

available, these also yvere throyvn into the pit. 

The author has found only four out of more than 

500 instances in which the covering bowl was 

placed upon the urn sufficiently tightly to keep 

out the dirt and refuse which surrounded the 

burial. When the cover or urn itself is crushed, 

little more than parts of the skeletons remain. 

Seepage of xvater through the urns seems to have 
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dissolved the bones, especially in those instances 

where they were not in contact with the lime and 

potash mixture. The chemicals in the shell and 

kitchen refuse apparently preserve the human 

bones. In fact, the non-urn burials which are 

encased in ash and shell invariably contain hard, 

well-preserved bones, while those in sand are 

rarely indicated bv more than a dark spot. 

Most of the burial urns contained only the re¬ 

mains of human bones. In only a few cases have 

stone implements, such as celts, been found in 

them. Some of the urns containing burials of 

children and infants have objects associated with 

them. In one case a small human effigy bowl was 

in the urn; in another, an effigy was immediately 

beside the urn; and in still another case, seven 

small effigies (two ducks, a turtle, an unidentified 

animal, and three miniature bowls) accompanied 

a half dozen bones of a child. Quite often ear¬ 

plugs of shell, of both the dumbbell and bobbin 

type, are found in such burials. 

At most of the sites which were occupied during 

the historic period the later non-urn burials, with 

which trade objects are associated, occur in areas 

which do not contain urn-burials. At Taskigi, how¬ 

ever, these later burials are found scattered 

throughout the area occupied bv the urn-burials. 

It is at this site that evidence of European in¬ 

fluences are encountered in the urn-burials them¬ 

selves. 

The seven urns at Taskigi showing European 

influence contained very old glass beads in small 

quantities. In one of these were found several 

deformed skulls, aboriginal shell ear ornaments 

and gorgets, and three blue glass trade beads. In 

another were eleven turquoise-colored beads of 

buckshot size and very old shell objects, associ¬ 

ated with a small handful of human bone frag¬ 

ments. In all, less than a hundred glass beads 

have been found under these conditions, and these 

appear to be of the earliest Spanish introduction. 

There is a strong suggestion that they were at¬ 

tributable to the DeSoto expedition. 

It is not certain that the vessels used as burial 

urns were originally intended for this purpose. It 

is more probable that they were made for some 

utilitarian purpose, such as storage jars or pots 

for domestic use. The bowls of superior quality 

frequently used as covers for the jars may have 

at one time also served a utilitarian purpose, al¬ 

though the designs upon them suggest that they 

had a ritualistic significance associated with the 

burial ceremony. 

The bowls used as covers along the lower Ala¬ 

bama River are usually plain and rarely orna¬ 

mented. At Pintlala broken bottoms of bowls were 

frequently used as uni covers. However, the first 

vessel found at Pintlala carried a design which 

apparently represented a rising sun with rain and 

lightning. Similar designs are shown in Mr. 

Moore’s illustrations of materials found at Durant’s 

Bend. The interlocking scroll pattern is common 

in Alabama. The hand-and-crossbones design oc¬ 

curs commonly both at Durant’s Bend, where no 

evidence of European contact exists, and at the 

sites on the Tallapoosa River which were first 

visited by Europeans in i.540, and to which white 

traders came after Iff!9. 

The burial urns are if decorated, only on the 

upper part and on the narrow, slightly constricted 

necks of the wide-mouthed vessels. The most com¬ 

mon form of decoration consists of a series of 

palisades approximately parallel to one another, 

formed by strips of clay. These may be attached 

to the vessel throughout their entire length, or 

only at their ends. However, in no case are they 

strong enough to form utilitarian handles. When 

the urns occasionally do have stronger, utilitarian 

handles, they usually have only four. 

Vertical parallel palisades are the most elabo¬ 

rate ornamentation found on the urns at Pintlala, 

where no historic town ever existed. The heavilv 

shell-tempered, hard-burned urns at Durant’s 

Bend and Taskigi possess triangularly joined, em¬ 

bossed palisades pointing obliquely in opposite 

directions and separated by prominent tits. Urns 

wit’n upright parallel palisades pulled out to form 

multiple, non-utilitarian handles are also common 

at both sites. One urn from the Tallapoosa region 

had eighty-five such palisades. A design consist¬ 

ing of multiple dots between lines is much in 

evidence at Durant’s Bend, but occurs only spo¬ 

radically at Taskigi. 

The occurrence of urn-burials at sites showing 

no evidence of having been occupied since Euro¬ 

pean contact, their presence in sites which were 

known to have been occupied after the historic 

European period began, and the finding of Euro¬ 

pean trade articles in a few burial urns at Taskigi, 

would indicate that this custom was practiced by 

the Indians, who once lived in what is now Ala¬ 

bama, for an indefinite period immediately pre¬ 

ceding the coming of the white man, and that it 

was abandoned very shortly after the influence of 

these newcomers was felt. 

Historical records furnish some clues to the 

possible identification of the Indian tribes which 

practiced urn-burial. The town of “Talise,” visited 

by DeSoto in September, 1540, was certainly less 

than ten miles away from, if not actually on the 

site called Durant’s Bend. “Talise is a Creek 

word meaning “Old Town,” implying that its in¬ 

habitants were Creeks. French records of 1714 

show that “Bear Fort," a town of the Alibamos. 

was at the point of the bend less than three miles 

from the archaeological site. Muklassa, during 
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historic times, was also an Alibamo town. The 

French post Fort Toulouse, was established on 

the Coosa River in 1714, “adjacent to Taskigi, an 

Alibamo town." Later records refer to the inhabi¬ 

tants of Taskigi as Creeks. Although no historic 

Indian village existed on Pintlala Creek, the 

archaeological site was on the plantation owned 

bv a direct descendant of the daughter of a chief 

of Taskigi prior to the land session bv the Creeks 

in 1814." 

I-tumbi-ike, whence comes Tombecbe of the 

French and Tombigbee of the English, means 

“coffin-maker” and the burial-box maker’s Creek 

was near the bluff at Eppes. The word may 

designate the origin of the aboriginal term for 

Burial-Urn. 

Clearly, the sites at which urn-burials have 

been found were occupied bv Alibamos during 

historic times, and were in some way claimed by 

the Creeks. Yet it is recorded that the customs 

of the Alibamos resembled those of the Choctaws 

more closely than they did those of the Creeks. 

Numerous references to the customs of southern 

Indian groups occur in the writings of earlv Euro¬ 

pean travelers and Indian agents. It is stated 

that the Creeks used the "flexed," the “anatom¬ 

ical," the “bunched,” and the “basket” methods 

of burial, while the Choctaws exposed the bodies 

in arbors, picked the decayed flesh from the bones, 

and buried these bones in containers. Further¬ 

more, it is said that the Choctaws flattened the 

heads of their children. 

The southern part of the area in which urn- 

burials have been discovered was claimed, during 

historic times, by the Choctaws, but the northern 

part was apparently considered Creek territory. 

The existence of non-urn interments at all sites 

containing urn-burials, the presence of non-burials 

with European trade objects at Taskigi, and the 

finding at this site of an urn-burial containing 

deformed skulls and European trade objects, 

would indicate that the pre-prehistoric peoples 

practicing urn-burial were probably closely re¬ 

lated culturally to the Alibamo, the Creek, and 

the Choctaw who occupied the area in which urn- 

burials occur, during historic times. 

Although the custom of urn-burial resembles 

most closely the customs of the historic Choctaw, 

the records fail to show that this Indian group 

had any close association during historic times 

with the sites at which urn-burials have been 

found. On the contrary, historic records demon¬ 

strate that the Alibamo did occupy at least some 

of these sites after European contact. The Alibamo 

have been identified as members of the Creek 

confederacy. The historical evidence leads, there¬ 

fore, to the conclusion that the Alibamo were 

probably most closely related culturally to the pre¬ 

historic peoples practicing urn-burial. 



SOME PROBLEMS IN ELEMENTARY AND SECONDARY SCIENCE 

EDUCATION IN ALABAMA 

By Hoyt M. Brock 

Supervisor of Instruction, State Department of Education 
Montgomery, Alabama 

In this paper I propose, first, to set forth certain 

problems of science education in the elementary 

and secondary schools of Alabama, and second, to 

suggest a re-direction of science education at the 

senior high school level. For obvious reasons the 

several points made cannot be developed in any 

great detail. 

Some Problems of Science Education in 

Elementary and Secondary Schools 

If I understand my responsibility in connection 

with this particular phase of today’s program, it 

is to focus attention upon certain problems of 

science education rather than to enter into a dis¬ 

cussion of possible solutions to these problems. 

I. Too feiv pupils receive instruction in science. 

It is only in recent years that much attention 

has been given to the teaching of science at the 

elementary school level, that is, grades one through 

six. The 1930 Course ol Study devoted several 

pages to the subject, but did not provide for an 

adopted textbook. In 1935 science readers were 

adopted on an optional basis. These books were 

essentially readers; the content dealt with stories 

which were centered in science. In 1941 a series 

of basal science textbooks beginning at the third 

grade was adopted. Within the past thirty days 

this series has been extended to the first grade. 

This marks the first time in the history of edu¬ 

cation in Alabama that we have had a basal text¬ 

book adoption in science from grade one through 

grade twelve. 

Those who are privileged to visit regularly the 

schools of Alabama realize of course that the 

adoption of a textbook in any subject does not 

necessarily guarantee instruction in that subject. 

Even today many elementary schools in this state 

offer no instruction in science, and many of those 

that do include science in the course of study, do 

so in a rather perfunctory manner. 

In the report of The Alabama Educational Sur¬ 

vey Commission entitled Public Education in 

Alabama,1 issued in 1945, we find the following 

data on the percentage of total enrollment found 

in science classes in 314 white Alabama high 

schools for 1943-1944: seventh grade, 91.6%; 

eighth grade, 80.5%; ninth grade, 54.1%; tenth 

grade, 68.9%; eleventh grade, 31.8%; and twelfth 

grade, 39.1% . This section of Table 13 which 

relates to science is given below in detail. The 

figures show percentages of enrollment for the 

State. 

In view of the increasingly important role which 

science plays in our lives, it is difficult to justify 

the low percentages enrolled in grades nine, 

eleven, and twelve. Especially is this true when 

we take into consideration the fact that many 

young people in the small high schools are forced 

into science classes because of the meager offer¬ 

ing of electives. 

2. Pupils have the idea that the study of science 

is difficult. 

Many pupils have acquired the impression that 

science operates in a strange and mystical realm, 

and that special competencies are essential to 

an understanding of it. They never grasp the idea 

that the study of science is nothing more than a 

study of the natural and physical environment. 

Two factors which enter into the development 

of this attitude are: first, teachers who know very 

little about the fundamental principles of science 

create in their pupils an attitude of fear, and 

second, teachers of science in too many instances 

plunge their pupils into the study of the technical 

phases of the subject rather than approaching it 

through the study of problems of everyday life. 

1 The Alabama Educational Survey Commission. 
Public Education in Alabama. Washington. D. C.: 
The American Council on Education, 194.5. pp. 136- 
137. 

7 8 9 10 11 12 

Biology .4 66.6 3.9 1.3 

Chemistry 2 9.5 23.6 

General Science 91.6 80.5 53.7 2.0 5.6 4.3 

Physics .1 12.8 9.9 

91.6 89.5 54.1 68.9 31.8 39.1 
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3. Teachers lean too heavily on the textbook. 

Dependence on the textbook may be attribut¬ 

able to any one or to a combination of several 

factors. Some of these are: 

First, the line of least resistance for the teacher 

to pursue is to accept the logical outline of the 

textbook and proceed to teach it page by page or 

chapter by chapter without regard for the appro¬ 

priateness of the material for a particular group of 

pupils. 

Second, the inexperienced teacher, with a heavy 

teaching load, when confronted with the necessity 

of getting something under way, tends to teach 

as he was taught. Thus, he experiences a greater 

degree of security than would be the case if he 

attempted to organize his instruction according to 

procedures which are approved and taught in 

professional education courses. 

Third, just as in other subject matter areas, 

teachers who know little or nothing of the subject 

matter of science are frequently called upon to 

teach it. It is natural that these teachers should 

stick closelv to the textbook. 

In making application for a certificate to teach, 

the applicant sends to the State Department of 

Education a transcript of credits earned in col¬ 

lege. The transcripts of one hundred applicants 

for elementary certificates, selected at random, 

were analyzed recently to ascertain how many 

credits had been earned in college science courses. 

Let me hasten to say that it is not claimed that 

a random sampling of one hundred transcripts 

represents a fair sampling. It does, however, give 

some indication of what would be found if all 

transcripts were examined. This very limited 

study indicates that 10% of our elementary school 

teachers have not studied science at the college 

level; 1% have three quarter hours in science; 

3% have four quarter hours; 2% have six quarter 

hours; 48% have nine quarter hours; and 3% 

have ten quarter hours. Thus, we see that two- 

thirds of our elementary school teachers have 

earned ten or less than ten quarter hours credit 

in science at the college level. In view of these 

figures, is it surprising that our elementary school 

teachers lean heavily on the textbook? 

Fourth, there are those teachers who think that 

the primary function of the science teacher is to 

teach the theory of science and that the pupil will 

make his own applications to practical life situ¬ 

ations as they arise. For these teachers, a well- 

organized textbook, written by an authority in the 

field, is all that is required. 

4. The supply of competent science teachers is 
limited. 

Many teachers who were trained in science left 

the classroom to make a more direct contribution 

to the winning of World War II. Some of these 

found their way into the armed services, while 

others became associated with essential indus¬ 

tries A large percentage of these people are a 

permanent loss to the teaching profession. 

There are vague rumblings to the effect that 

high school and college teachers are sometimes 

guilty of sabotaging their profession while per¬ 

forming a disservice to youth and to the nation. 

I refer to the advice which these teachers give to 

young people of outstanding ability in the field 

of science. The general impression seems to be 

abroad that these pupils are more often than not 

advised to seek employment in non-teaching fields, 

such as industrial research. This is a short-sighted 

policy. It makes for a poorer quality of education 

for boys and girls, hence, lowering their potential 

usefulness to their country. 

5. Teachers should have a broad background of 

training in science. 

The professional literature on the teaching of 

science in the elementary and secondary schools 

takes the position that emphasis should be placed 

upon the appreciative and interpretative phases 

rather than on the technical and theoretical phases. 

If this viewpoint is accepted, it follows that 

science teachers at these levels should have an 

understanding of the fundamental principles 

underlying the most commonly used fields of 

science, and further, that a high degree of spe¬ 

cialization in any one field of science is not es¬ 

sential to successful teaching in that field. This 

is not intended to deprecate the development of 

special competencies in a special field; rather, 

it is intended to emphasize the desirability of 

teachers of science acquiring a broad background 

of training. The two ideas are not necessarilv 

in conflict. 

6. Laboratory experiences are often meaningless 

to pupils. 

In many instances there is little or no corre¬ 

lation between the instruction which takes place 

in the classroom and the work which goes on in 

the laboratory. Again, laboratory experiences tor 

many pupils consist ol following directions in the 

laboratory manual and recording results which the 

textbook or the instructor saws that thev should 

have obtained. 1 am reminded of an experience 

which I had recently. Incidentally, it was not m\ 

first experience ol this kind. I watched a bo\ sit 

at his desk and write up in his manual a labor.i 

tory experiment in chemistry. I asked him tchen 

he performed the experiment and win it was nee 

essary lor him to consult the textbook lot answers 

to the questions which were asked in the manual 

He replied that he had not performed the expen 
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intent, but that the instructor had told him that 

ii the experiment were performed certain results 

would be obtained. 

7. Laboratory facilities are frequently inadequate. 

Science instruction at its best involves a desir¬ 

able balance between classroom instruction and 

laboratory experiences. If laboratory facilities are 

inadequate, the balance cannot be maintained. 

And this is the situation which prevails in Ala¬ 

bama schools today; outside of the city schools, 

we find relatively few well-equipped science lab¬ 

oratories. 

This deficiency can be overcome to a great 

extent by resourceful teachers. Through careful 

planning over a period of several years, an ac¬ 

cumulation of acceptable equipment and supplies 

can be acquired at little expense. However, 

teachers generally have shown little imagination 

and initiative in improvising equipment and sup¬ 

plies. Undoubtedly this is due in large measure 

to a lack of understanding of the place of science 

in the school program. 

8. There is as yet a problem of textbooks iii gen¬ 

eral science for senior high school pupils. 

A number of Alabama schools have wished to 

offer a course in general science at the senior 

high school level. The lack of suitable textbook 

materials, however, has been an obstacle. 

In the past the demand on the publishers of 

textbooks has been primarily for books on biology, 

physics, and chemistry. Relatively little attention 

has been given to the production of books on 

general science at this level. 

A Suggestion for the Re-Direction of Science 

Education in the Senior High School 

The program of science education for the 

eleventh and twelfth grades is outlined as follows 

in the volume. Program of Studies and Guide to 

the Curriculum for Secondary Schools:2 

Eleventh grade: physics and/or advanced gen¬ 

eral science. 

2 Alabama State Department of Education. Program 
of Studies and Guide to the Curriculum for Secondary 
Schools. Montgomery: The State Department of 
Education, 1941. pp. 69-70. 

Twelfth grade: chemistry and/or advanced 

general science. 

From the table on page 14, to which reference 

was made earlier, we find that only 5.6% of 

eleventh grade pupils and 4.3% of twelfth grade 

pupils are enrolled in advanced general science 

courses. These low enrollments persist in the face 

of a growing conviction on the part of many edu¬ 

cators that a majority of high school pupils would 

benefit more from a course or courses in general 

science than they would from courses in physics 

and chemistry. 

Referring again to the table on page 14, we 

note that only 31.8% of eleventh grade pupils 

and only 39.1% of twelfth grade pupils elect any 

course in science. I have an idea that a greater 

percentage of these pupils would be attracted to 

a functional course in general science. In this 

connection, it might be wise to give some con¬ 

sideration to the probability that high school en¬ 

rollments will increase tremendously during the 

next decade, due in part to improved holding 

power. Does this have any implication relative 

to our science offerings? 

It is my sincere belief that Alabama high 

schools should offer courses in general science in 

their program of studies for the eleventh and 

twelfth grades. Further, I believe that many of 

those pupils who now elect physics and chemistry 

should be guided into general science. The needs 

of each pupil should be the determining factor in 

the election of courses. 

The projects and studies in these courses in 

general science should grow largely out of life 

situations which are of interest to the pupils. Each 

course as a whole should be concerned, first, with 

satisfying the general needs of pupils for scien¬ 

tific experiences and understandings, and second, 

with discovering and encouraging young people 

of exceptional talents to plan for a career in some 

field of science. Subject matter from any and all 

fields of science should be utilized when it can 

contribute to the solution of problems. 

In conclusion, may I insist that I have no 

quarrel with the offering of physics and chemistry 

to high school pupils. There are those who un¬ 

doubtedly need courses in these subjects. I would 

insist that where feasible they continue to be 

offered, but not at the expense of a functional 

course in general science. 



SOME PROBLEMS OF LABORATORY INSTRUCTION 

By P. P. B. Brooks 
Sidney Lanier High School, Montgomery 

Thomas huxley placed in order the five steps 

which constitute The Scientific Method. The first 

of these. The Problem, he seems to have taken 

for granted for lie has little to say about it. Never¬ 

theless, a failure to know and understand just 

what the Problem is, probably has resulted in 

futility in attacking not only scientific problems, 

but problems in every field, including the field of 

world affairs. 

Laboratory instruction presents not only one 

problem, but a complex of problems which have 

never been completely solved. The present paper 

is not an attempt to solve any of these problems 

but is a restatement of some of them, lest in our 

efforts to harness the electrons in the atom or 

to master the cosmic rays, we forget our greater 

problem of training youth to take on our unsolved 

problems. 

Let us go into a laboratory where Johnny Doe 

is just finishing an experiment. Ask him what he 

is trying to “find out." But do not be surprised 

when Johnny picks up his laboratory manual to 

find the answer to your question. 

The second step in the Scientific Method accord¬ 

ing to Huxley is the Collection of Facts. Johnnv 

has placed a rod horizontally across two supports, 

suspended a scale pan with a pointer from the 

middle of rod, and placed a vertical scale behind 

the pointer. He has taken a reading on the scale, 

recorded it in his note book, placed a 100 gram 

weight on the pan, has taken another reading, 

and entered those measurements in his notes. That 

is ichat the book told him to do. He continued 

to add 100 gram weights to the pan and to enter 

the results in his note book until the weights ran 

out or he reached the bottom of the column in 

his note book. Has Johnny been collecting facts? 

Or, has he been subserviently following direc¬ 
tions? 

The Third Step is Comparison, Classification, 

Generalization. Johnny has recorded the stresses 

in one column, the strains in another, trial bv 

trial. He has also divided each strain by its cor¬ 

responding stress and noted the result in another 

column — all according to the book. Finally, the 

book said draw a graph. He did that, with the 

teacher s help. So much for comparison and classi¬ 

fication. What about Generalization? He writes 

his conclusion: “Within the limit of perfect elas¬ 

ticity the strain is proportional to the stress.” He 
had read that in a book. 

The Fourth and Fifth steps of the Scientific 

Method, Deduction and Verification, are omitted. 

Or perhaps we should say that Johnny’s whole 

procedure has been Verification with all the vitally 

active processes of scientific thinking omitted. The 

latter statement is justified bv the form in which 

Johnny’s conclusion sometimes appears: “There¬ 

fore, I conclude that Hooke’s Law is correct.” 

It is not surprising that the criticism has been 

made that Science Instruction has fallen far short 

of early expectations. It is no wonder that there 

is an inadequate supply of creative research men. 

We believe that all problems, including the great 

problems of world affairs can be more promptly 

and more thoroughly resolved by application of 

the Scientific Method. It is our responsibility to 

train youth in creative thinking, following through 

logically from cause to effect and tracing back, 

step bv step, from effect to ultimate cause. 

In contrast, we find a considerable deterioration 

in science teaching. A very earnest and capable 

girl from another school entered the physics class 

in her new school in the middle of the year. For 

a few weeks, she struggled almost hopelessly with 

her work. Finally she confided in her teacher: 

“Our teacher in the school I came from did not 

teach us to think. We had a workbook. We went 

to the library, looked up the answers to the ques¬ 

tions, and wrote them in the workbook." 

Perhaps there are a few workbooks which as 

used by some teachers may give passable results. 

In general, they are a vicious device, serving 

only one useful purpose. They are a godsend 

to the publishers. The second-hand book business 

knocks out the profits of textbook publishing, but 

students cannot use second-hand workbooks. 

Let us contrast with Johnny Doe, another bo\ 

who entered school in an old barn. The labora¬ 

tory equipment consisted of wooden benches for 

seats and tables. The teacher handed him a 

fish, told him to draw it. In a few minutes 

he took his drawing to the teacher. He was 

told to draw it again. That procedure was re¬ 

peated a hundred times .before the bov was 

given a scalpel and told to begin dissection. The 

boy stuck to the job, showing no signs ol dissatis¬ 

faction or discouragement. In time he became, 

perhaps, the world’s most authoritative ichthy¬ 

ologist as well as the president of a great uni¬ 

versity. 

1 he writer has never had am comparable out¬ 

come from his science teaching. However, the 

writer is not Louis Agassiz and lie has never had 

a David Starr |ordan for a pupil. 

We emphasize that wealth and excellence of 
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equipment is not the prime essential of good lab¬ 

oratory instruction. Homemade and makeshift 

apparatus has often produced outcomes that chal¬ 

lenge those of tlie best equipped laboratories. 

A healthful curiosity, a desire on the part of 

the student to dig out facts for himself is a “must.” 

When the pupil does not possess that characteristic 

in an adequate degree, it is the task of the teacher 

to develop it. To that end, the teacher must pos¬ 

sess an infectious enthusiasm, a keen thirst for 

knowledge, a sympathetic understanding, and a 

personality of a kind that cannot be purchased and 

bestowed upon him. He must have an adequate 

knowledge of his subject and know how to get 

more. His knowledge of science must be suffi¬ 

ciently broad to enable him to use relevant mate¬ 

rial from related fields. Specifically, he needs a 

knowledge of physics, the foundation of all 

science. Serious teachers in other branches of 

science frequently express regret that they did 

not have a foundation course in physics. 

Second to a knowledge of his subject, the 

teacher needs a knowledge of the techniques of 

laboratory instruction. Yet, where will he get it? 

The writer knows of no college or school of edu¬ 

cation which gives such a course. High school 

teachers are often untrained in the specific labora¬ 

tory techniques of their science. A chemistry 

teacher cannot make a passable bend in a piece 

of glass tubing, not to mention the more intricate 

working of glass. The writer recently found in a 

chemistry stock room, a hundred unstoppered re¬ 

agent bottles with the stoppers scattered over a 

table. The teacher was perfectly innocent of the 

fact that each stopper had been ground into its 

bottle and would fit no other. When he wanted to 

borrow a burette from the chemical laboratory, he 

returned without the burette, because stopcocks 

had been removed and carelessly returned to bu¬ 

rettes which they did not fit. There is a crying 

need for college courses in both laboratory tech¬ 

niques and the techniques of laboratory instruc¬ 

tion. 

Another handicap is the size of classes. Inex¬ 

perienced pupils need a great deal of individual 

attention. When the high school teacher has 

thirty pupils in the laboratory for one hour, there 

is an excess of confusion and a minimum of in¬ 

struction. The laboratory demonstration may often 

be the best procedure. The teacher by question¬ 

ing and by explanation may clarify the problem 

to be solved. He makes the measurements which 

the pupil records. The pupil's attention is not 

diverted from the problem by his lack of skill in 

manipulating apparatus. The teacher can guide 

his thinking step by step to the ultimate con¬ 

clusion. The outcomes are not equivalent to those 

of effective laboratory instruction, but far surpass 

those resulting from the previously described ef¬ 
forts of Johnny Doe. 

The moving picture is a poor makeshift for 

laboratory instruction. It is an effective teaching 

aid to add to what we already have, but it is 

not an adequate substitute. Its effective use in 

the army and the air corps followed from the 

immediate follow-up of the classroom lesson by 

correlated experience in the shop, in the field, or 

in the air. When the motion picture can be fol¬ 

lowed by closely related demonstration or labora¬ 

tory experience, there is an enthusiastic compre¬ 

hension of the subject with improved outcomes. 

Time is another problem for the laboratory 

instructor. School executives have decided that 

two hours of laboratory instruction are required 

to equal one in the classroom. That rule is general 

in its application in the high school in estimating 

both pupil and teacher load. Nevertheless, a 

well organized laboratory project may require 

more outside time on the part of the pupil than 

is required by his classroom assignment. From 

the teacher s angle, one hour of conscientious 

laboratory instruction is more fatiguing than two 

in the classroom. Moreover, if he has no labora¬ 

tory assistant (the high school teacher rarely 

has), he spends many extra hours in setting up 

equipment, keeping it in repair and putting it 
away. 

The traditional proportionment of two labora¬ 

tory periods and three classroom periods each 

week is one that needs to be discarded. Classroom 

and laboratory should be correlated, integrated. 

Subject matter cannot be satisfactorily cut up into 

a mathematical series of integrated parcels. 

Tradition shows up in text books and labora¬ 

tory manuals, ft seems to be a failing of authors 

to copy the mistakes of their predecessors. A 

classical physics experiment pretends to prove the 

law that the pressure of a liquid at rest is pro¬ 

portional to the depth. A J-shaped tube with 

mercury in the bend is inserted to different depths 

in a cylinder of water and the displacement of 

the mercury recorded as a measurement of the 

pressure. However, the mercury manometer can 

be accepted for the measurement of pressure only 

if the law is already known to be true. The 

measurements therefore, prove nothing. “Kidding” 

the science pupil is not teaching. 

Aviation has induced authors to introduce 

Bernoulli’s principle in recent texts although it 

has played an important part in the lives of men 

since the first chimney was constructed. Only a 

few years ago you had to look for it in an ad¬ 

vanced text and then you might find nothing 

more than a differential equation. 

For ten years after the crystal receiving set was 

obsolete, the crystal detector was the only radio 



Some Problems of Laboratory Instruction 19 

circuit you could find in a high school physics 

text. 
More than 90% of the electrical energy used 

is in the form of alternating current, yet high 

school texts barely mention it and the simple and 

interesting experiments that can be made with 

alternating current are conspicuously absent from 

laboratory manuals. 

T1 rere has been a tendency in science instruc¬ 

tion to go in for the spectacular to the neglect of 

the more common mysteries. Ask a boy why the 

stream of water from the nozzle of the hose 

breaks into drops before it falls on the lawn. He 

will tell you it is broken by the resistance of the 

air. You will find it hard to convince him that 

the same thing would happen on the surface of 

the moon where there is no air. 

An engine has a strong cylinder to withstand 

the pressure of the burning gas. Yet the thin 

film of oil between the piston and the cylinder 

lesists that pressure with the strength of steel. 

However, surface tension receives onlv cursory 

treatment in the high school course and vis- 

cositv is not mentioned in the texts. Neverthe¬ 

less, simple and instructive if not precise experi¬ 

ments can be devised for both. 

The top on which we live has been spinning 

for some billions of years and its gyroscopic mo¬ 

tion is of vital importance to us. Its theory is 

largely involved in differential equations which 

no genius has succeeded in interpreting for the 

enlightenment of the adolescent mind. 

Considerable dead wood might well be trimmed 

away and our courses revitalized with a wealth 

of new material. 

In spite of the problems of science teaching 

which we have not solved, our nation has made 

tremendous progress in scientific achievement. 

On the other hand, there is a deplorable decline 

in interest in science as an educational subject. 

Especially does that apply to physics. Once a 

requirement for entrance to college, once a re¬ 

quirement for a teacher’s life certificate, it is now 

taught in onlv a few of the high schools of our 

state. Although physics now assumes the greatest 

importance in everv field of science, engineering 

and industry, it has reached its ebb in secondary 

education. 

Nevertheless, the natural sciences have out¬ 

stripped the social sciences in development to 

the point where their potentialities for destruction 

threaten their creative possibilities. It is the re¬ 

sponsibility of the scientist to realize the social 

implications of his subject, to project the scientific 

attitude into other fields, and to extend the appli¬ 

cation of the Scientific Method to the solution 

of the social and economic problems of the world. 



NEW FOSSIL VERTEBRATE LOCALITIES IN THE CRETACEOUS 

OF ALABAMA1 

By D. Hove Eargle2 
Tuscaloosa, Alabama 

Fragments and nearly complete skeletons of 

vertebrate animals other than fishes have been 

collected from several localities in the Selma 

group within the last few decades. Most of the 

finds have been in the chalk or clayey chalk facies 

of the Selma group, chiefly from the lower 100 

feet of the Mooreville chalk, the basal formation 

of the group. This chalky material is so imperv¬ 

ious to ground water that a fossil may he pre¬ 

served intact a few inches below the soil profile. 

In addition, the rock material is only semi-indu¬ 

rated and generally so soft that the fossil can he 

easily dug out and enclosing material removed 

from the specimen. Further, the soil covering the 

chalk is relatively thin on most sloping land, and 

much hare rock is exposed to erosion in large 

areas. These “bald spots” provide the most favor¬ 

able grounds for hunting both vertebrate and ine- 

vertehrate fossils in the Cretaceous area of wes¬ 

tern Alabama and eastern Mississippi. 

Parts of a giant sea turtle, perhaps the largest 

that has ever been found, were excavated from 

several inches to 6 feet below the surface of a 

“bald spot in Mooreville chalk about 5 miles 

southeast of Eutaw, Greene County, in 1933. One 

“flipper, the humerus of which is 16 inches 

long, has been assembled and is on display in 

the Alabama Museum of Natural History in Tusca¬ 

loosa. During the same year the skull of a mosa- 

saur, a large swimming lizard, was excavated 

near West Greene, also in Greene County. The 

skull was 5 feet long and the entire individual 

about 30 feet long. These finds have been de¬ 

scribed by |. f. Renger in Scientific Monthh/,3 

but the beds from which they were taken were 

erroneously assigned to a zone near the top of 

the Selma group. Herndon Dowling, }r.,4 found 

the skeleton of a young mosasaur at the same 

locality in which Renger excavated the turtle. 

This skeleton measures 10 feet long and is also 

on display at the Alabama Museum of Natural 

History. 

1 Published by permission of the Director, U. S. 
Geological Survey. 

2 Geologist, Geological Survey, U. S. Department of 
the Interior. 

3 Renger, J. J., Excavation of Cretaceous reptiles in 
Alabama: Scientific Monthly, pp. 560-565, Dec. 1935. 

4 Dowling, Herndon, Jr., A new mosasaur skeleton 
from the Cretaceous in Alabama: Jour. Ala. Acad. 
Sci., 13, pp. 46-48, (July 1941). 

Both these localities are apparently in the lower 

part of the Mooreville chalk. In 1945 W. Id. 

Monroe5 found the contact of the Mooreville chalk 

with the underlying Tombigbee sand member of 

the Eutaw formation near the base of what ap¬ 

pears to be the same exposure from which the 

turtle and the small mosasaur had been collected. 

The locality near West Greene is apparently 100 

feet or slightly more above the base of the Moore¬ 

ville chalk. 

Within the past two or three years parties from 

the Chicago Museum of Natural History, under the 

direction of Dr. Rainer Zangerl, Curator of Fossil 

Reptiles and Amphibians, have been collecting 

vertebrates in the vicinity of Harrell and Marion 

Junction in Dallas County, some 10 miles west 

of Selma. These localities are also in the lower 

100 feet of Mooreville chalk. A monograph of 

these collections is now in preparation by Dr. 

Zangerl. 

In December 1947, Chester E. Baker, Jr., of the 

U. S. Geological Survey, found the humerus, about 

10 inches long, of a fossil reptile in southern 

Macon County, on a cut on U. S. Highway 29 

about 9% miles south of Tuskegee. It was found 

in an indurated calcareous glauconitic sandstone 

that is the equivalent in age of the lower part of 

the Mooreville chalk and about 80 feet above its 

base Several other bone fragments were found 

embedded in the sandstone. 

Recent work in the Selma group and its equiva¬ 

lents in central and eastern Alabama has revealed 

othei vertebrate-bearing zones than those in its 

lower part. The author has found that the cal¬ 

careous sandy clay immediately overlying the 

sandstone equivalent of the Areola limestone 

member of the Mooreville chalk in the vicinity of 

Union Springs bears abundant vertebrate remains. 

In addition, Monroe and the present author have 

found other zones that contain fragments of verte¬ 

brate bones in the equivalents of the Demopolis 

and Ripley formations in western Bullock County. 

At most of the localities where, during the past 

winter, the author found vertebrate fossils near 

Union Springs at the top of the Areola unit, frag¬ 

ments of turtle bones were recognized, along with 

numerous shark teeth, phosphatic casts of gastro¬ 

pods, and phosphatic nodules of irregular shape. 

5 Monroe, W. H., unpublished field notes and U. S. 
Geol. Survey Preliminary Oil & Gas Map 50 (1946). 
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At one locality, however, fragments of several 

large bones were found in juxtaposition projecting 

from the bank of a road cut where a grader had 

cut through the weathered and fragile skeleton 

of a large animal. One of the bones, apparently 

a femur, was 6 inches in diameter at the proximal 

end. A fragment of this bone nearly 9 inches long 

was recovered. Lying in the ditch were several 

phalanges, one of which is 3 inches long and 2D 

inches in diameter. The rest of the skeleton is still 

buried, so nothing is known about its complete¬ 

ness. The road grader destroyed 2 to 3 feet of it, 

and a part lies about one foot beneath the un¬ 

improved countv road. This locality is in the 

NWL, NEb, sec. 7, T. 13 N., R. 23 E„ 4 miles 

west-southwest of Union Springs on a county road 

west from St. Mark’s (Negro) church, and 0.6 

mile west of Highway 6. Several of the bones 

found loose here, and parts of the exposed bones, 

were identified bv Dr. Zangerl of the Chicago 

Museum of Natural History as those of a had- 

rosaurian dinosaur. At the other localities only 

superficial examinations were made of the surface 

of the ground and only a few fragments collected. 

Doubtless many other collecting localities could 

be found along this zone if careful search were 

made. 

In the same general area of Bullock County, 

about 5 miles southwest of Union Springs, large 

but badly decayed bones were found in the Cus- 

seta sand, about 100 feet stratigraphically above 

the sandstone that is the equivalent of the Areola. 

One hundred feet or more higher in the section 

Monroe6 traced a “bone bed” from road to road 

along the outcrop on the north-facing slopes of 

Chunnennuggee Ridge. This bed is not far below 

the base of the Exogyra cancellata zone of the 

Ripley formation. The bones are associated with 

waterworn cobbles of sandstone and are probably, 

for the most part, fragmentary. 

At the same horizon, but in western Montgom¬ 

ery Countv where the material of this zone is an 

almost pure chalk, the author found several bones 

of vertebrate fossils exposed on bald spots. Fur¬ 

ther search of this zone in other areas would 

probably reveal many other localities suitable for 

vertebrate collecting. The zone also contains many 

specimens of the invertebrate fossil Grypliea con- 

vexa (Say) and the beds containing them have 

now been traced across Lowndes, Montgomery, 

and southwestern Bullock Counties. The outcrop 

area of the zone is marked by a series of low 

mesa-like hills, on the slopes of which are many 
bald spots. 

Most of the vertebrate fossil localities in eastern 

Alabama are in calcareous sands and clays, and 

their outcrops are deeply weathered and soil- 

covered. In contrast to the areas in the more 

nearly pure chalks, bald spots are not common, 

and the near-vertical road cuts, gullies and stream 

banks furnish most exposures of bare rock. Be¬ 

cause of deep weathering and thorough leaching 

the fossils are not well-preserved. Although con¬ 

ditions are not favorable for preservation of fossils 

nor for their discovery and collection, the area 

may warrant further exploration, for rocks of this 

facies may be expected to yield a fauna somewhat 

different from that of the pure chalk. 

An explanation of the grouping of so many 

fossil localities in the Demopolis equivalents in 

Bullock County, Ala., was suggested by Mr. C. M. 

Barber, a veteran fossil collector of Flint, Mich., 

who has visited most of these localities with the 

author. Mr. Barber suggested that the animals 

may have been washed out to sea beyond the 

mouths of the streams that brought in the sandy 

sediments that make up most of the beds of this 

formation to the east. While these sediments and 

the fossils in them were being laid down, chalk 

was being deposited contemporaneously farther 

west. 

At the base of the Prairie Bluff chalk, a forma¬ 

tion of chalk and calcareous clay, is a conspicuous 

bed of phosphate pebbles and bone fragments 

that has been traced more than three-fourths of 

the distance across the State from west to east, to 

the vicinity of Perote in southern Bullock Countv. 

Most of the bones are fragmentary and waterworn. 

and few are identifiable. The same is generally 

true of the bones and phosphatie material of the 

Tombigbee sand member of the Eutaw formation 

and of the basal phosphatie conglomerate of the 

M ooreville chalk. Immediately across the Chatta¬ 

hoochee River in Georgia, particularly at Wool- 

ridge landing, Veatch and Stephenson7 state con¬ 

cerning beds of the Tombigbee sand unit (al¬ 

though the beds were assigned to the Riplev 

formation when the report was published): 

“ . . . The shallow marine phases contain in 
places numerous fragmentary bones of dinosaurs, 
mosasaurs, crocodiles, and turtles, together w ith occas¬ 
ional reptile teeth, great numbers of sharks' teeth of 
several species, and a few other fish teeth . . . 

In summary, the principal zones in which verte¬ 

brates have been collected and the stratigraphic 

horizons that are most favorable for vertebrate 

collecting in the Cretaceous area of Alabama are: 

1. Near the base of the Moorevillc chalk and 

its eastern equivalent, the Blufftown formation. 

7 \ catch, Otto, and Stephenson. L. \\ .. Geologs of 
the Coastal Plain of Georgia: Geological Serves d 
Georgia. Bull. 26. p. 151, 1931. 6 Monroe, W. H., unpublished field notes, June 1940. 
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2. At the top of or immediately above the Ar¬ 

eola limestone member of the Mooreville chalk 

and its eastern equivalent. 

3. In the Cnsseta sand and Ripley formation of 

eastern Alabama. 

4. In the Gryphea convexa zone of the De- 

mopolis chalk, and its equivalent glauconitic sand 

of eastern Alabama. 

5. In the Tombigbee sand member of the 

Eutaw formation; at the base of the Mooreville 

chalk; and the base of the Prairie Bluff chalk. 

It is significant that most vertebrate material is 

found at or near the bases of these formations. 

Nearly complete skeleton material heretofore has 

been found chiefly in the lower 100 feet of the 

Mooreville chalk. It is quite possible, however, 

that if some of the other localities are investigated, 

nearly complete skeletons may be found in several 

other zones in the Selma group and its equiva¬ 

lents. It is possible that vertebrates, and especially 

turtles, may have considerable value for strati¬ 

graphic correlation. 

The writer is indebted to Mr. C. M. Barber, who 

because of his unbounded interest in collecting 

fossil turtles, first aroused his interest in fossils; 

and to Dr. Rainer Zangerl for suggesting that some 

of the vertebrate fossils, especially turtles, may 

prove to have stratigraphic value. 



OBSERVATIONS ON THE PROPOSED NOMENCLATURE CHANGES 

IN INORGANIC CHEMISTRY 

By John E. Gran 

University of Alabama, University 

In recent years considerable interest has been 

shown in the suggestions made by the Inter¬ 

national Union of Chemistry regarding inorganic 

nomenclature revision. The author of this paper 

believes that such revision is justified if it makes 

for simplicity, and his concern in the subject is 

from the viewpoint of a teacher who, over a period 

of years, has watched students struggling with 

Freshman Chemistry. It is solely with this in 

mind that the following matters are presented. 

According to the I. U. C. report the designa¬ 

tion of the oxidation state in binary compounds 

should be changed. The -ons and -ic endings 

have limited value and the report recommends 

that they be replaced by Roman numerals wher¬ 

ever possible. Cuprous chloride would then be¬ 

come copper (I) chloride, and cupric chloride 

would become copper (II) chloride. This is ad¬ 

mirable. Two purposes have been accomplished. 

First, the Latin derivations (cuprous, cupric, stan¬ 

nous. stannic, ferrous, ferric) now disappear, to 

the everlasting joy of the learner of chemistry. 

Second, the student no longer needs to learn the 

oxidation number of the elements with variable 

valence because the Roman numeral immediately 

tells him what the formula should be. Some well- 

known names will have to be changed if the idea 

goes into effect. The oxides of carbon will cease 

to be mon- and dioxides and will be called carbon 

(II) oxide and carbon (IV) oxide respectively. 

Under the new system silicon dioxide will become 

silicon (IV) oxide and the halides of silicon will 

lose their tetra prefixes and become silicon (IV) 

compounds. 

The -ous and -ic endings will, however, still 

be used with acids when there are more than 

two acids of a given element. This, though un¬ 

fortunate since the endings are to be discarded 

in the binary compounds, is probably necessary 

because some of the acid series (notably those 

of sulphur, phosphorus, and boron) are rather 

complex and hence difficult to name. But the 

oxyacids of chlorine will keep their present desig¬ 

nations although a Roman numeral system could 

be employed in this particular series rather well. 

1 he proposed revision renders the beginner an 

excellent service by stipulating that acid salts shall 

be referred to only by the hydrogen terminology 

and that names like bisulphate and bicarbonate 

are to be abandoned. The name potassium hydro¬ 

gen sulphate is quite logical but a student often 

has difficulty understanding how an acid sulphate 

can also be called a bisulphate. To one who 

has gone into the history of chemistry the origin 

of the “hi' is plain. About 1835, just before 

Thomas Graham brought forth the idea that the 

existence of acid salts necessitates the existence of 

polybasic acids, it was commonly thought that 

while potassium sulphate was Kl.O . S03 (we are 

giving potassium its true combining power here 

although that was not always done in Graham’s 

day) potassium acid sulphate was K..O . 2 SCR. 

In view of this quaint notion the reason for using 

“bi” in naming an acid salt is obvious. But note, 

too, that at the time of which we speak potassium 

dichromate (or bichromate) was KA) . 2 CrO;) 

and that this is not an acid salt at all but our 

own well-known compound of the same name. 

This is a true “di” or “bi” salt since the formula 

for potassium chromate may be written K..O . 

C1O3. But, as a matter of fact, KoCr207, if our 

nomenclature is to be consistent, should be called 

a pyro compound since it is analogous to the other 

substances which are so designated. The pyro 

prefix itself should probably be discarded because 

although some of these compounds may be formed 

by heating other materials many of them have no 

relation to heat whatsoever. Furthermore the 

pyro prefix is at times loosely used as will be 

realized if attention is fixed on the various for¬ 

mulas that are sometimes assigned to potassium 

pyroantimonate. 

The basic salts, too, are up for discussion but 

little change is to be observed here. Qxv as 

well as hydroxy compounds are included in the 

basic category, and this classification is all right 

since the former are derived from the latter (at 

least theoretically) by loss of water, but there 

are still some individuals who would prefer to 

have the term “basic salt’ reserved for those salts 

that contain an OH group. The 1. U. C. report 

permits some flexibility in the naming ot o\\ salt' 

and approves, for example, of calling BiOCl either 

bismuth oxychloride or bismuthvl chloride. It is 
an uni flap py circ 'umstance that the -vl ei iding in 

inorganic chemis trv refers to tl ic prcscnct ' ol OX\ 

gen v •liik ■ in or ganie che misti v there ai v nr inv 
-yl rac lical Is that have no oxvge: n in them at all 

‘ The rec ommoi ulations in eliul e a termini >log\ for 
salts 1 XISC d on the anhvt hide ratios ot the IV- 

solved for mulas. There is a <*o< ad deal ol merit : in 

this i( lea for it tells, on ins peetion, w hat the 
lormul la s hould be where, as tl ic names that are 

based Oil Greek prefixes are not quite so d eli- 
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nitive with regard to the amount of oxygen 

present. The following example will serve to 

illustrate. Tetrasodium trisilicate is Na4Si;4Os. The 

resolved formula is 2 NaL,0.3 SiCT and the name 

of this would be sodium (2:3) silicate. Under 

this system K_.Cr.,07 would be named potassium 

(1:2) chromate, and the confusion mentioned 

above in connection with this compound would 

be avoided. Although some chemists may object 

to resolved formulas, saying that they are a hold¬ 

over from the dualistic concept of Berzelius (an 

aversion which, incidentally, is not shared by the 

writer), many mineralogists will, it is believed, 

welcome the ratio system as one that is in keeping 

with their mode of expression. 

There is much to be said in favor of the sug¬ 

gestion that mixed or double salts be named and 

formulated according to the electrical character 

of the constituents. The cations are to be placed 

in the order of decreasing electropositivity whereas 

the anions are to be placed in the order of in¬ 

creasing electronegativity. These terms, of course, 

refer to positive and negative voltage in the elec¬ 

trode potential series. This method of placement 

is fairly consistent with present practice but defi¬ 

nite electrode potential data on anions are often 

inaccessible or misleading and it is possible that 

arbitrary standards may have to be established 

in some instances. 

Certain recommendations of the 1. U. C. are 

rather difficult to understand. The name “chal- 

cogens” for oxygen, sulphur, selenium, and tell 

urium is completely out of place because the 

prefix ehalco means “pertaining to copper. There 

is no necessity for giving group names to the va¬ 

rious chemical families, anyway. A group name 

is, to be sure, very convenient if it presents itself 

naturally, as with the halogens or the alkali 

metals, but it is certainly not worth while to go 

out of one’s way to invent such a name. And the 

word “ehaleogenides” to signify the oxides, sul¬ 

phides, selenides, and tellurides is too cumbersome 

to be useful even if it were appropriate and its 

worth were conceded. 

In its suggestions concerning coordination com¬ 

pounds, too, the I. U. C. has gone far afield, and 

it is a matter for speculation whether all the 

proposed changes are for the better. Of the 

changes which seem far-fetched or of doubtful 

value those mentioned below are conspicuous. 

Hydrogen hexachloroplatinate (IV) as a name for 

HL,PtClr, is a complicated way of saying chlor- 

platinie acid, and potassium hexanitrocobaltate 

(III) for KyCofNO^)^ is a confusing alternative 

for potassium cobaltinitrite. And it seems too bad 

to have to call K4Fe(Cn),; and K;4Fe(CN)(i po¬ 

tassium hexacyanoferrate (II) and potassium 

hexacyanoferrate (III). For those who find 

Roman numerals displeasing the names tetra- 

potassium hexacyanoferrate and tripotassium hexa¬ 

cyanoferrate have been recommended for these 

compounds. It is admitted that these terms are 

in keeping with other suggested revisions concern¬ 

ing coordination compounds but a certain amount 

of consistency, prime jewel that it is, can well be 

sacrificed for the sake of simplicity. 



INTRODUCING SCIENCE IN JUNIOR HIGH SCHOOL 

By Mrs. Alya Hosmer 

Brookwood School, Brookwood, Alabama 

Our science program for Junior High boys and 

2;irls must be kept simple and at the same time 

comprise most often needed scientific knowledge. 

We in rural areas may complain that we have 

access to no laboratory. Yet we cannot justly 

rest in this excuse. We have a boundless labora- 

torv. Nature offers us a generous portion of her 

wonders. It is all ours for the mere seeking and 

using. If you are able to gaze out your school 

room window onto a scientifically controlled area, 

you are, indeed, most fortunate. For most of us, 

a window view offers eroded soil, burned over 

forests, or poorly managed fields. 

This should present a challenge to all of us 

who are engaged in Junior High work. Here we 

have an opportunity to help our rising generation 

understand how better scientific practices benefit 

all posterity. The future of many a rural com- 

munitv now rests on some insight of courage we 

may be able to instill in its youth. The old have 

long since lost hope and courage while plodding 

helplesslv bound by the chains of an overwhelm¬ 

ing number of superstitious ideas. 

In one of our rural communities, a survey last 

year indicated that its citizens were burdened by 

more than three hundred superstitions. These 

affected practically every phase of life. One house¬ 

wife in this communify refused to churn her 

cream unless a silver dollar was placed in her 

churn at the beginning of the process. (This, 

she believed, retained the fresh flavor in her 

buttermilk.) A farmer in this same area dared 

not plant his fields of corn unless the moon was 

at a certain stage even if it meant the sacrificing 

of his year’s crop! 

Many families such as the two previously men¬ 

tioned send to our schools children who are suf¬ 

fering from food deficiencies. These children cer¬ 

tainly do not have the stamina to do their best 

work. They often present discipline problems, 

since they have cultivated the idea that the world 

offers opportunity only to those who are more 

prosperous financially. 

Is it any wonder that these children become 

discouraged and often leave school during their 

junior high work? They’ve never learned that 

there is an art in living — whether in a cabin or 

a mansion. They know nothing of scientifically 
planning their daily lives. 

Here is our challenge. How shall we meet it? 

It is certainly no easy task, but with genuine 

interest and hard work we can do much for our 

youth by carefully planning and using a func¬ 

tional science program, which emphasizes im¬ 

provement of the local community. If this 

program is wisely woven into meeting the needs 

of the group, it will do much to keep up their 

interest. Let’s examine a program which was 

used with our rural group of junior high boys 

and girls. 

At the onset of the school year this group 

began by acquainting themselves with the uni¬ 

verse. They found scientific facts about the solar 

system and its relation to life on earth. Super¬ 

stitions appeared rapidly in this unit, but many 

of them were soon replaced by scientific facts. 

Experiments did much to dispel others. 

This unit led to a comprehensive study of 

weather and scientific facts related to it. Scien¬ 

tific names of the cloud formations were studied. 

To many, this was their first knowledge of clouds 

ever bearing the name of anything except "the 

clouds.” The weather bureau was studied with 

special emphasis on its relation to crops and 

transportation. Storm areas were approached and 

discussed at length, nevertheless, there remains a 

large percentage of students who continue to use 

the term “cyclone” when referring to a tornado. 

The group concluded that weather plavs an im¬ 

portant role on soils and crops. We found that 

due to these two factors our area was conducive 

to producing cotton, corn, small grains, vege¬ 

tables, potatoes and hay crops. After careful 

study, the group decided that some soils had 

been overworked by one plant, cotton for instance. 

It was decided that crop rotation was the best 

solution to this problem. 

In visiting and living in the communitv it was 

apparent that few home orchards consisted of 

more than a very few unkept peach and apple 

trees with practically no berrv crops at all. It 

seemed wise to use a huge block of time in tr\ 

ing to approach this serious situation. 

During visits among the families in the com¬ 

munitv, an exceptionally good apple was dis¬ 

covered. It had no known name as it had been 

there since the place had been homesteaded. 

The owner gave scions ot this tree: the pupils 

gathered root stocks for the purpose ot grafting. 

In the meantime, the materials lor the making 

of giafting wax had been gathered and practice 

in making the different grafts was well underwax 

Each pupil grafted the apples and planted them 

at home. They were interested in further guilt 

ing. so a good pear and pecan were located and 

each was given an opportunity for increasing his 
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orchard still more. With the guidance of the 

Alabama Handbook of Agriculture, a home or¬ 

chard was planned to meet the needs of different 

sized families. 

The group also made strawberry barrels which 

created much interest, since most of them could 

readily use these at their homes, and one barrel 

produces enough berries for the average family 

of five. 

A berry garden using the varieties suggested 

by the Department of Agriculture was planned 

along with a study of grape culture and propa¬ 

gation. 

It seemed that it was time to approach the 

fact that the vegetable garden had become some¬ 

what of a cool spring project. Most of the people 

thought a garden was a plot ol ground being used 

in April to plant a few vegetables such as beets, 

beans, potatoes, cabbage, peas, onions, and leaf 

lettuce. These are fine, but many very good 

foods were unheard of. None of the boys and 

girls had ever seen brussel sprouts, broccoli, pars¬ 

nips, kolrabi, asparagus, endive, or rhubarb. A 

winter garden, or even an all year garden, was 

unthinkable ter them. An ideal garden for this 

area was planned and a copy placed on the 

bulletin board. Samples and pictures of the new 

vegetables were brought and some garden interest 

seemed to be growing. 

There seemed to be the problem of “sling- 

shotitis” among our garden friends. A general 

understanding seemed to exist that anything per¬ 

taining to the lizard family should be destroyed 

along with songbirds and spiders. Some didn't for 

once think that all beetles were not destructive. 

A lizard was brought into the room and placed 

in the improvised terrarium. It didn’t take long 

for the pupils to understand why he was called 

a garden friend. They had learned through ob¬ 

servation that the foods he included in his diet 

were enemies of the garden. 

Birds were studied. Habits of birds were 

checked during bird hikes in the nearby forest. 

Bird houses were built by both boys and girls. 

These were taken home and erected for nse. 

Identification and preservation of the birds were 

stressed. 

Insect collections were made. These included 

local garden insects. They were labeled and 

mounted. Control of the most common ones was 

studied. 

This is only the beginning! There are many 

obstacles yet to be overcome. In these words of 

George Washington Carver, many of us can find 

inspiration: 

“The few who strike out without map or chart, 
Where never a man has been, 

From the beaten path they draw apart, 
To see what no man has seen. 

Their deeds they hunger alone to do, 
Though battered and bruised and sore, 

They blaze the trail for many 
Who do nothing not done before.” 



MICROCRYSTALLINE SILICA AS A SUSPENDING AGENT 

By C. Lee Huyck 
Director of the Department of Pharmacy, Howard College, Birmingham, Alabama 

Sollman (1) states that very fine (impalpable) 

insoluble, non-irritant powders such as talcum, 

chalk, starch, and lycopodium are used as dusting 

powders to protect the skin wounds and mucosae. 

They form a protective covering, prevent friction, 

absorb secretions by capillary action, and are 

therefore drying. The bismuth salts, chalk, kaolin 

(clay, bole) fullers earth and charcoal are used 

internally for similar protective effects against 

gastrointestinal irritation. 

Special soaps containing silica (2) are made by 

treating a soap containing sodium silicate with a 

solution of phosphoric acid. 

Silikat-Sautsalbe (3) is an ointment of lanolin 

and silicic acid used for frost bites, skin erup¬ 

tions, pimples, red nose and face. Silikat-Milch- 

puder is a dusting powder containing silicic acid 

in an easily absorbed form indicated for wound, 

burn, skin itch, wet eczema, and inflammation. 

Brock (4) et al prepared a silica gel suitable 

for cosmetic preparation by introducing silicon 

tetrafluoride into an aqueous solution of fluosilicic 

acid. Heuser used this form of silica gel as a 

dentifrice. 

Leone and Santi (5) reported on the toxicity 

of pure stable 0.5% colloidal silica. When ad¬ 

ministered parenterally colloidal silica exerts a 

depressing action in small doses and a paralyzing 

action at high doses. 

Silantox (6) is a colloidal silica used internally 

as an intestinal absorbent and externally as a 
dusting powder. 

Peronnet and Genet (7) prepared silica gel from 

sodium silicate and hydrochloric acid. It was 

filtered on a Buckner filter, washed and mixed 

with glycerin to give a gel having a consistency 

of petrolatum. Formulas are given for utilizing 

this gel as an ointment base. The ointment may 

be washed from the skin with water. No report 

is made on its therapeutic efficacy. 

Belcot (8) published formulas of silica gel 

containing cosmetics and medicinal preparations. 

Prout, Eddleman and Harris (9) investigated 

the value of such a base as a carrier for germi¬ 

cidal substances. They found that zinc oxide, 

boric acid, phenol and ammoniated mercury in a 

silica gel-glycerin base had greater zones of 

inhibition than the ointments of germicidal sub¬ 

stances official in the United States Pharmaco¬ 

poeia. The true value of this base however, 

must await clinical evaluation. 

Prout and Harris (10) reported on the emulsi¬ 

fying properties of silica gel and formulated a 

base consisting of 45% silica gel, 5% hydrous 

wool fat, 15% liquid petroleum, and 35% pe¬ 

trolatum. 

Herfurth and Zellwalle (11) found that an 

emulsion of viscous petroleum oil and silica gel 

is suitable for use in ointments, creams, em- 

molients, and soap mixtures. 

Redgrove (12) referred to a patent by Heuser 

in which light amorphous silica is used to make 

excellent face powder bases. These contain about 

20% silica. In addition to being light and fluffy, 

the silica possesses excellent covering power and 

a remarkable capacity for absorbing moisture. In 

the two latter respects it is definitely superior to 

kaolin and precipitated chalk. While some felt 

that the silica might irritate the skin, the author 

felt that the use of colloidal or amorphous silica 

is without danger. In powder creams amorphous 

silica gave exceptionally good results but proved 

to be unsuitable in liquid powders because of its 

tendency to form hard gels. 

Experimental 

Microcrystalline Silica0 of a maximum particle 

size of 50 millimicrons was used. It has a linseed 

oil absorption value of 400, density of 2.2, index 

of refraction 1.46, purity of 99.9% and 8% ab¬ 

sorbed water. Two and 4% aqueous suspensions 

were prepared by heating distilled water to boil¬ 

ing and adding the silica gradually with constant 

stirring. These suspensions were allowed to stand 

for 24 hours and then stirred vigorously again. 

The suspensions were substituted for 5% aqueous 

bentonite suspension in two pharmaceutical prepa¬ 

rations requiring suspending agents, namelv Cala¬ 

mine Lotion, and Chalk Mixture of the U. S. 

Pharmacopoeia. When 5% bentonite suspension 

was used in Calamine Lotion the amount of water 

which separated on the surface ot the preparation 

after 48 hours was 15 cc. 85 cc. of finished 

product. When 2% silica suspension was used 

as a suspending agent the amount ol water which 

separated was 20 cc. 90 cc. of finished product. 

When 4% silica suspension was substituted for 

tbe bentonite suspension the amount of watei 

which separated on the surface was 7 cc. 92 cc 

of finished product. 4', silica suspension ap 

peared to be superior to 5', bentonite suspension 
in Calamine Lotion. 

0 Silica was furnished through the courtesx of the 
Linde Air Products Co.. 30 Last 12nd Street. New 
York 17, N. Y. 
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When 4 % silica suspension was substituted for 

5% bentonite suspension in Chalk Mixture of 

the U. S. Pharmacopoeia, the colloidal character¬ 

istics of the product were immediately destroyed 

i.e. separation of 80 cc. of water 95 ec. of fin¬ 

ished product. With the thought that the purity 

of the chalk was a factor, precipitated calcium 

carbonate of the U. S. Pharmacapoeia was used 

for the Lump Chalk with the result that 60 cc. of 

water 95 cc. of finished product. 

Discussion 

Calcium carbonate appears to be a positively 

charged particle while SiCL appears to be a 

negatively charged particle, therefore the chalk 

mixture sol is coagulated by Silicia dioxide. In 

the Calamine Lotion the calamine is a positively 

charged sol while the silica is negatively charged 

sol but no coagulation takes place. This may be 

due to the preferential absorption of the charges 

on the surface of particles. More important how¬ 

ever, is the fact that the solubility product of 

zinc hydroxide is about one-half the solubility 

product of calcium carbonate. The negative charge 

of the silicon dioxide would be immediately neu¬ 

tralized by the positive charge of the calcium 

carbonate in solution causing coagulation. 

Summary 

1. Four percent microcrystalline silica appears 

to be superior to five percent bentonite in Cala¬ 

mine Lotion of the U. S. Pharmacopoeia. 

2. Four percent microcrystalline silica appears 

to be inferior to 5% bentonite magma in Chalk 

Mixture of ft. S. Pharmacopoeia. 

3. Reasons are advanced for the success and 

failure of this material as a suspending agent. 
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SYPHILIS CONTROL IN ALABAMA WITH SPECIAL REFERENCE TO PREVALENCE 

RATES AS INDICATED BY MASS BLOOD TESTING 

By J. Herman Johnson 

Alabama Polytechnic Institute, Auburn 

Health is now almost unanimously recognized as 

a matter of social concern. ‘‘The health of your 

state.” said Governor Chauneey Sparks, “depends 

upon the state of your health. 1 This state of 

health for the individual as well as for the 

members of the body politic depends in large 

measure upon the control of communicable dis¬ 

eases, of which syphilis is not only the most fre¬ 

quently reported, but also is one of the most men¬ 

tally and physically “dis-easing” of all for the 

populace of both Alabama and the nation. In Ala¬ 

bama a total of 18.596 new cases of syphilis were 

reported in 1943. This was more than twice the 

number reported for influenza; more than four 

times the number for either malaria, or measles, or 

pneumonia; and eight times the number for tuber¬ 

culosis.2 In the nation for this year 703,000 cases 

were reported which was about 50% more than 

the combined total for diphtheria, malaria, pneu¬ 

monia, poliomyelitis, scarlet fever, smallpox, tu¬ 

berculosis and typhoid fever.3 As early as 1937 

Dr. J. N. Baker, State Health Officer, estimated 

that there were enough syphilitics in the state to 

populate a city larger than Birmingham, Mobile 

and Tuscaloosa combined. He asserted that deaths 

from this preventable disease totaled almost twelve 

times as many as typhoid fever, more than eight 

times as many as diphtheria, three-fourths as 

many as malaria, three times as many as appendi¬ 

citis, and more than one-half as many as were 

killed in all forms of accidents in the state during 

the year.4 

Thus there is ample evidence to support the 

premise that the syphilis problem is one of Ala¬ 

bama’s most costly social problems. There is 

likewise evidence to support the premise that 

Alabama has in operation one of the outstanding 

syphilis control programs in the United States. A 

presentation of this evidence is the purpose of 

this paper. For clarity it will be presented in two 

parts: (I) The Alabama Syphilis Control Pro¬ 

gram, which includes a brief account of its his¬ 

1 Health in Many Things,” Publication of the State 
Department of Health, (Montgomery, Alabama) p. 1. 

2 Annual Report State Department of Health, 1943, 
p. 111. 

3 “Venereal Disease Rates in the United States.” 
Journal American Medical Association, Vol. 125, p. 
124. 1 

4 Hr. J. N. Baker, “The Problem ol Syphilis in Ala¬ 
bama. Radio address Station WSFA, (Montgomery, 
Alabama). November 7, 1937. 

torical beginning, enabling legislation, control at 

the state and county levels, and provisions for 

scientific therapy; (II) An Analysis of Prevalence 

Rates As Indicated By Mass Blood Testing Sur¬ 

veys, which includes statistical data for the gen¬ 

eral population as well as the prevalence rates 

for race, sex and age groupings. 

I. 

Beginning of the Program 

Since syphilis is a communicable disease, the 

State Health Department, through legislative en¬ 

actment, assumes the responsibility of discovering 

and treating the disease. Although the Alabama 

Health Department is one of the oldest in the 

United States, having been established in 1875, an 

organized program for syphilis control did not be¬ 

gin until 1918.5 This is late in the history of the 

public health movement but early in the public 

health program for syphilis control. In referring 

to the problem in the United States Dr. Harry 

Moore says: “Venereal disease clinics were in 

evidence in only a few scattered communities 

before World War I.”6 Up to this time public 

opinion thought of syphilis more as a disgrace than 

as a communicable disease. Consequently, or¬ 

ganization for control on either the federal or 

state level was impossible. With our entrance 

into World War I, however, official recognition 

of the threat to men in the armed forces, plus 

“win the war” psychology, stimulated Congress to 

pass the Chamberlain-Kahn Act on July 9. 1918. 

This act established a Division of Venereal Dis¬ 

eases in the United States Public Health Service 

“to study and investigate the cause, treatment and 

prevention of venereal diseases; to co-operate with 

the State health departments for prevention and 

control of such diseases within States; and to con¬ 

trol and prevent the spread of these diseases in 

interstate traffic.”7 In order to encourage co¬ 

operation the act provided for an appropriation ol 

$1,000,000 for each of the fiscal years 1919 and 

1920 as grants to states "for use ol their depart 

ments of health in prevention, control and treat 

r> J. N. Baker, “Alabama s Contribution to Public 
Health, American Journal of Public Health and th 
Nations Health, XXA (August, 1940) S59. 

b Harry 11. Moore, "Health and Medical Care. 
Recent Social I rends, p. 1085. 

• “Chamberlain-halm Act." Statutes V l.iirpc of th 
United States. XL, 880. 
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meat of venereal diseases; the sum to be allotted 

to each state in proportion which its population 

bears to the population of Continental United 

States."8 The grants to states were contingent 

upon meeting minimum standards of efficiency, 

which required enabling legislation as well as 

specified administrative units staffed with profes¬ 

sional personnel. Within a year, Alabama along 

with 44 states adopted minimum standards and 

received federal grants. This marks the beginning 

of organized programs for syphilis control in the 

United States. 

Enabling Legislation 

For any program of social control, enabling 

legislation is basic in that it not only gives au¬ 

thority, but also defines the area as well as 

setting forth the objectives to be achieved. There 

is evidence that the Alabama legislature has gone 

further than that of any other state in passing 

enabling legislation for syphilis control. The com¬ 

prehensiveness of this legislation is shown in the 

following list of laws: 

Sec. Date 

261 1919 Venereal diseases dec] lared communi- 
A mended cable and dangerous to the public 

1935 welfare. 
262 1939 Physicians and others required to re- 

port cases of venereal diseases to the 
county health officer. 

263 1919 Physicians required to instruct venereal 
Amended disease patients in the prevention of 

1935 the spread and necessity of treatment 
until cured. 

264 1927 Examination and treatment of prison- 
Amended ers. 

1939 
265 1939 Persons required to he treated. 
266 1919 Physicians required to notify other 

Amended physicians of treatments given when 
1935 venereal disease patients transfer. 

267 1919 Record of treatments of venereal pa¬ 
tients; report to county health officer. 

268 1919 County health officer takes steps to 
prevent the spread of disease. 

269 1919 Reports and information as to venereal 
diseases. 

270 1919 Minors compelled to he treated. 
272 1919 Penalty for treatment without license; 

Amended prescriptions from licensed physicians. 
1935 

273 1919 Drugs, medicines, etc., for treatment; 
refilling prescriptions for treatment. 

274 1919 Advertisements concerning treatment 
of venereal diseases. 

275 1919 Transmitting or assuming the risk of 
transmitting. 

276 1919 Druggists or other persons prescribing 
for treatment. 

278 1919 fudge of Probate issuing license with- 
Amended out certificate. 

1947 

8 Ibid, p. 887. 

Sec. Date 

279 1919 Physicians making false certificates. 
529 1943 An act to provide blood testing for 

syphilis of all persons residing in Ala¬ 
bama.9 

Laws in the above list that declare syphilis 

communicable and reportable, restrict diagnosis 

and treatment to physicians, limit the filling of 

prescriptions to registered druggists, and prevent 

"quack" advertising and treatment are not dif¬ 

ferent than those in other states. On the whole 

these were required for eligibility of federal grants 

from appropriations oi the Chamberlain-Kahn Act 

of 1918. A drastic reduction of federal aid in 

1920, and its complete discontinuance in 1927 

so handicapped work in the states that little addi¬ 

tional legislation was added for syphilis control 

until the revival of federal aid through the Social 

Security Act of 1935. During the last decade the 

trend has been towards laws requiring pre-marital 

and pre-natal serologic tests. As a prerequisite for 

a marriage license, 34 states now require blood 

tests for both applicants, and 12 others require 

for males only a medical certificate showing free¬ 

dom from syphilis. Prenatal tests are mandatory 

in 35 states. 

State Control Program 

The control of syphilis on the state level is 

under the supervision of the Division of Venereal 

Disease Control, which is staffed by professional 

personnel consisting of physicians and nurses. This 

Division is the nerve center for carrying forward 

the control program within the framework of 

enabling legislation. Staff members are available 

lor consultation and advice to county health de¬ 

partments, local medical men and others inter¬ 

ested in meeting, effectively and successfully, the 

venereal disease problem in their various com¬ 

munities; the nurses, specially trained in venereal 

disease control activities, are lent to counties to 

demonstrate case finding and case holding tech¬ 

niques; statisticians analyze all data relating to 

venereal diseases and the results are sent to 

county health officers. The Division makes avail¬ 

able to private physicians and county health de¬ 

partments free drugs in the treatment of these 

diseases; it is responsible for administering and 

enforcing laws relating to mass blood testing and 

treatment. 

The mass blood testing law, passed in 1943, 

is the first and only one of its kind in the United 

States. It requires all persons between the ages 

of 14 to 50 living or residing in the state to 

have a blood test for syphilis by an approved 

laboratory method. The law further provides that 

9 The Public Health Laws of Alabama, issued by 
the State Department of Health, pp. 97-102. 



Syphilis Control in Alabama 31 

“the collection of blood specimens shall be done 
by a county basis and the State Health Depart¬ 
ment shall determine the sequence by counties 
in which the collection shall be done. Provisions 
shall be made for the subsequent testing of 
children attaining the age of 14 and of new 
residents in the county who have not been tested 
under this act. . . . When a member of a 
family, tested under this act, shows a positive 
test for syphilis all other members of the family 
below the age of 14 or above, the age of 50 and 
living in the same household shall be included 
under the provisions of this Act. Any person sick 
or injured at the time of this official testing may 
present a certificate from a physician temporarily 
exempting him or her from this test. It shall be 
the duty of the physician signing such a certificate 
to be responsible for securing the necessary 
specimen when such person is able to have the 
test made. . . . Any person who shall wilfully 
fail or neglect to comply with the provisions of 
this Act shall be guilty of a misdemeanor and 
upon conviction be fined not less than $10.00 nor 
more than $100.00.”10 

This mass blood testing law with a previous 

one, passed in 1923 and amended in 1939, which 

requires “all persons infected with a venereal dis¬ 

ease to report for treatment until such disease, 

in the judgment of the attending physician, is no 

longer communicable” gives the citizens of Ala¬ 

bama legal protection against syphilis unequaled 

by any other state in the nation. 

Formal social control through legislation, how¬ 

ever, does not necessarily result in the initiation 

of a successful program. In order to prove suc¬ 

cessful laws must have the support of the people. 

This was recognized at the outset of legal re¬ 

quirement for mass blood testing. The optimists 

predicted that mass blood testing followed up 

with adequate therapy would eliminate the syphi¬ 

lis menace in the state, the pessimints maintained 

that it would not be supported by the people 

and would therefore become just another un¬ 

enforceable law like that of prohibition. The 

results of the program since it began in Novem¬ 

ber, 1943 indicate that both groups showed some 

foresight. Surveys have been made in 43 of the 

67 counties in the state and serologic tests are 

complete for 911,248 persons 14 to 50 years of 

age. Of these tests, 80,807 or 8.9% show a 

positive reaction. Syphilis, however, has not been 

eradicated. Dr. D. G. Gill, State Health Officer, 

says that “syphilis cannot be eliminated entirely, 

but by continuing the present system of checking 

for the next few years, it will be brought under 

10 “An Act to Provide for the Blood Testing for 
Syphilis of All Persons Residing in Alabama," Alabama 
Geneuil Laws—Regular Session, 1943. 

control and the number of victims will steadily 

decline.”11 Dr. W. H. Y. Smith, Director, Division 

of Venereal Disease Control, finds that mass blood 

testing locates “five times as many primary and 

secondary cases, and fifteen times as many early 

latent cases of syphilis as would be normally re¬ 

ported."12 Dr. Smith also estimates that about 

90% of the people report voluntarily for mass 

blood testing.13 This indicates that the law has 

almost unanimous public approval and that there 

is no analogy to the inadequate enforcement of 

the prohibition law of the nineteen-twenties. 

County Control Program 

The paramount aim is to find syphilis and 

place it under scientific treatment. Since mass 

blood testing proves one of the best ways for 

discovering infections, emphasis is placed upon 

county surveys which are in continuous progress 

in one or more counties. But it should not be 

assumed that this is the only technique used for 

finding new cases. There is a well organized 

County Health Department in each of the 67 

counties of the state. Since syphilis is the most 

prevalent of the reportable diseases, the county 

units are ever on the alert to discover it. Routine 

blood specimens are taken for expectant mothers, 

for food handlers, for persons employed in do¬ 

mestic and personal service, and for patients with 

other communicable diseases who have observable 

symptoms or indicated history of syphilis. Each 

physician who makes a diagnosis or treats a case, 

as well as the superintendent or manager of a 

hospital or other institution in which there is a 

case is required to report it immediatelv to the 

county health officer, stating the stage of the 

disease and as near as possible the date of infec¬ 

tion. 

When new infectious cases are discovered, a 

comparatively new technique known as case find¬ 

ing goes into operation. This consists of obtaining 

from the patient information regarding all sexual 

exposures during the incubation and infectious 

stages. A follow-up is made ol these to determine 

the sources of known infections. This was first 

used in Alabama in 1938 with patient interview's 

in nine counties. In 1938 it was extended to 

covet 47 counties, and since 1940 person to 

person case finding has been one ol the accepted 

11 Quoted by V . II. Sparrow. “State s Sx pliilis Drive 

Now Hall Completed, Birmingham Yens \ge Ilerahi. 
February 16, 1947. p. 10- 

'-V. II. V Smith and C. Denison. "Blood l est 
ing and Treatment Program in Jefferson Counts Via 
bama. journal of Venereal Disease I nlonnatien 
XXXII ( April. 1946) 101. 

13 Ibid. p. 95. 
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Table 1. Sexual Exposures 

/ . Herman Johnson 

Reported Bv Syphilitic Patients 
Alabama For 1938-1943 

vnd Results of Cases Investigated in 

V Number 
Counties 

Cases 
Reported 

Number 
Investigated 

Per 
Cent 

Positiv 
Per 

Cent 

1938 9 2,949 1,087 36.8 186 17.1 
1939 47 2,664 1,004 37.7 555 55.3 
1940 67 5,589 2,287 50.2 1,018 44.5 
1941 67 11,442 6,005 52.6 2,763 46.0 
1942 67 10,067 4,507 44.8 2,035 45.2 
1943 67 7,613 4,204 55.2 2,325 55.3 

Total 40,324 19,094 47.4 8,882 46.5 

procedures in all counties for discovering mi- Since sypl lilis is spread almost entirely from per- 

known cases. The result of case finding for the son to person by sexua 1 exposure, the interview 

first six years of operation reveals that less than affords an opportunity tc * obtain in formation about 

one-half ol the reported sexual exposures are the social environment favorable to meeting sex 

investigated. (See Table 1 • ) partners, i is well as about the places where ex- 

Case work investigation involves a great deal 

of field work which is a time consuming task. 

For example the investigation of the 6,005 cases 

in 1941 required 15,487 interviews and 13,408 

visits. For the four-year period 1938-1941 in¬ 

clusive, the number of cases increased about six 

times. This increase was out of proportion to the 

appropriations for employment of personnel for 

this phase of the program. Consequently of the 

22,624 cases reported for this period only 10,383 

or 41.0% were investigated. Of these 10,383 

cases, 4,552 or 43.5% were positive and unknown 

to the health department. For the six-year period, 

1938-1943 inclusive, 40,324 cases were reported 

of which 19,094 or 47.4%, were investigated. Of 

these cases investigated, 46.5% were positive and 

unknown to the health department. The decrease 

in cases reported and investigated for 1942 and 

1943 reflects a decrease in health personnel cine 

to the demands for war service. In 1942 four 

nurses were changed from specialistic venereal 

activities to generalized public health nurse ac¬ 

tivities, and one became a venereal disease nurse 

in a key industrial county for the duration of the 

war.14 In 1943 there was further streamlining of 

the program “in an attempt to take care of the 

venereal disease load with the reduced number 

of clinicians and health personnel resulting from 

the war.”15 

Person to person case finding is not only a 

direct and certain way for finding infectious cases, 

but is also used in the prevention program. A law 

requires the county or state health officer “to initi¬ 

ate such measures to prevent the spread of syphilis 

as are used to prevent the spread of other con¬ 

tagious, infectious or communicable diseases.”15 

posure actually takes place. With such informa¬ 

tion, some measures may be taken to reduce 

unfavorable surroundings in places catering to 

commercial recreation. Upon this assumption the 

Division of Venereal Disease Control sends 

monthly reports to county health officers listing 

the “danger spots” for the spread of the disease 

as obtained from patients. 

Places for initial or subsequent meeting of sex 

partners show wide variation between the whites 

and the Negroes. (See Table 2). More than one- 

hall, 53.5%, of the Negroes meet at a private 

party or private home whereas only one-tenth, 

13.9%, of the whites make contacts on such an 

intimate basis. The whites depend largely upon 

commercial recreation for “pick-ups,” 42.8% of 

such meetings occurring in taverns17 as contrasted 

with 17.3% for Negroes. “Picking up” sex part¬ 

ners on the street is in about the same percentage 

ratio for both races, 15.4% for whites and 12.5% 

tor Negroes. The percentage ratio of meeting at 

transportation terminals is four times greater for 

whites than Negroes, being 8.9% and 2.5% re¬ 

spectively. The theater, dance hall and cab are 

of little significance and account for only about 

5% for each race. 

These data reveal that meeting sex partners for 

more than 80% of the Negroes and 70% of the 

whites occur at a private home, private party. 

14 Annual Report of the Alabama State Department 
of Public Health, 1942, p. 203. 

15 Ibid., 1943, p. 112. 

15 Public Health Laws of Alabama, Op. Cit. p. 99. 

17 A tavern is a place of business for commercial 
recreation which may be operated in one of the fol¬ 
lowing ways: (1) A place where food and/or beer 
and/or wine, and/or non-alcoholic drinks are sold 
and/or served to customers. The playing of recorded 
music is illegal, but orchestras may be employed to 
play for dancing and/or entertainment of guests. (2) 
A place serving food and/or non-alcoholic drinks to 
guests, and playing recorded music or employing or¬ 
chestras to play for dancing and/or entertainment of 
guests. (3) Either of the above plans with a limited 
number of booths or dining rooms so constructed as 
to give privacy to guests while dining and/or drinking. 
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Table 2. Places of Initial and Subsequent Meeting of Sex Partners As Revealed By Infectious Syphi¬ 

litic Patients in Alabama for the Six Month Period, July-December, 1946 

Place of 
Meeting 

Total 
Number 

Number 
White 

Percent 
Total White 

Meeting Here 

Number 
Negro 

Percent 
Total Negro 

Meeting Here 

Terminal 74 45 8.9 29 2,5 

Private Partv or Home 659 70 13.9 589 53,5 

Tavern 406 216 42.8 190 17.2 

Street 216 78 15.5 138 12,5 

Hotel or Rooming House 157 67 13,3 90 8.2 

Theater 45 9 1.8 36 2,5 

Dance Hall 39 16 3.0 23 2.1 

Cab 10 4 .8 6 .5 

Total 1,606 505 100.0 1,101 100.0 

tavern or on the street. This indicates that the 

previous reservoirs of syphilis, the house of prosti¬ 

tution and the “red-light” district, have given 

way to the "tavern girl,” the “pick-up” and the 

“girl friend.” This is supported by a study of 

venereal contacts of Navy men in Chicago in 

1943. Of the 1,272 contacts studied, 1,024, or 

80% were “pick-ups” or "girl friends.” In con¬ 

clusion to this study, Commander Carter says 

that “prostitution does not appear to be a major 

consequence in this district, but the “pick-up” and 

"girl friend” — the 1943 carrier — comprise 80% 

of contacts of Navy venereal cases.”18 

The pattern of social relationships that leads to 

sex exposure to svphilis is comparable to that of 

meeting sex partners. (See Table 3). 

About one-half or 50.9% of the Negroes are 

exposed in private homes as contrasted to only 

one-tenth, 10.7% of the whites. The use of a 

hotel or rooming house is about the same for 

both races, 31.7% for whites and 36.5% for 

Negroes. The tourist cabin pertains almost ex¬ 

clusively to whites, being used by one-fourth, 

18 Commander T. J. Carter, “The National Point of 
View Regarding the Contact of Venereal Disease in 
Wartime,” Journal of Social Hygiene, XXIX (May 
1943) 264. 

24.6% as contrasted to only .3% for Negroes. 

There is likewise a marked racial difference in 

the use of the automobile, it being relied upon 

by one-fifth, 20.3% of the whites, but by less 

than one-tenth, 7.2% of the Negroes. With the 

exception of rooming houses and hotel, commer¬ 

cial places seem to lie of little importance as 

places of exposure to syphilis. Private rooms in 

taverns and the hiring of cabs account for less 

than 3% of the places for whites and less than 

1% for the Negroes. The brothel accounts for 

less than 1 % for both races. 

The racial difference in the social pattern ol 

meeting sex partners, as well as the places se¬ 

lected for sexual exposure, as revealed in Tables 

2 and 3, indicates the difficulty of preventing the 

spread of syphilis through any attempt to control 

human relations. The commercial places usually 

frequented by the whites are within the frame¬ 

work of legal control and subject to supervision, 

but the social relationships of Negroes in private 

homes, where more than 50% of their meetings 

and exposures occur, come within the realm ol 

supervision and control only when they are re¬ 

ported as places disturbing to the public peace 

or as places of disorderly conduct. Since the 

prevalence rate for Negroes is about 13 times 

Table 3. Places of Sexual Exposure As Revealed By In 

The Six Month Period, July- 

fectious Syphilitic 

■December, 1946. 

Patients in Alabama K 

Place of 
Meeting 

Total 
Number 

Number 
White 

Percent 
Total White 

Exposed Here 

Number 
Negro 

Percent 
1’otal Negri 

Exposed 1 le 

Private Party or Home 998 71 10.7 927 50.9 

Hotel or Rooming House 892 211 31.7 681 66.5 

Tourist Cabin 171 164 24.6 7 .3 

Automobile 271 135 20,3 136 7.2 

Out-doors 146 66 9.9 so 4.1 
Cab 20 16 2.4 1 .2 

Upstairs or Back Room 
of Tavern 7 2 .3 5 A 

Brothel 12 T .1 11 ,5 

Total 2,517 666 100.0 1,851 100.0 
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greater than for whites, it is clear that a pre¬ 

vention program aimed at improving environ¬ 

mental surroundings is least effective where it is 

needed most. 

Provisions For Therapy 

Finding the patient with syphilitic infection is 

only a first step in any plan for control of the 

disease. The second and equally as important is 

the treatment provided which cures or places the 

patient in a non-infectious stage. This program 

in Alabama is again one of the most outstanding 

in the nation. Not only is every patient required 

by law to receive treatment, but whether rich 

or poor, he may obtain it without cost. If, how¬ 

ever, he prefers the service of a private physician, 

the state will furnish all necessary drugs free of 

charge, but the patient must pay the physician’s 

professional fee for administering them. 

Before f945 the greater part of therapy was 

given in one or more venereal disease clinics in 

each of the 67 counties. The minimum treatment 

as pi escribed by the Director of the Division of 

Venereal Disease Control consisted of 20 arseni- 

eals and 20 heavy meal injections.19 Because of 

the long period of time required for this treat¬ 

ment, and the inconvenience of getting to clinics 

each week, the larger percent of the patients 

either came irregularly or absented themselves 

altogether before completing the required number 

of treatments. This weakness in the program is 

now largely overcome by the rapid treatment with 

penicillin. 

In 1944 a Rapid Treatment Center for venereal 

diseases was established in Birmingham. Here 

with penicillin therapy, patients with syphilis be¬ 

come non-infectious and probably cured within 

ten days. When a patient enters the Center he 

remains until therapy is complete. Because the 

county clinics were failing to hold patients for 

minimum treatment, the health department as of 

July 1, 1945 closed all but three of the 189 clinics 

in the state, and began a statewide program of 

sending patients to the Rapid Treatment Center. 

The plan of free treatment for all patients con¬ 

tinued as an established policy. Transportation 

to and from the Center, as well as board, lodging 

and therapy while there are provided to all pa¬ 

tients without cost. Busses owned and operated 

under the supervision of the health department 

make scheduled trips to counties to transport pa¬ 

tients to the Center. In counties where the free 

bus service is not immediately available, county 

health officers furnish train or bus fare to patients 

at the expense of the health department. When 

19 Annual Report, State Department of Publ’c 
Health, p. 229. 

patients arrive at transportation terminals in Bir¬ 

mingham, they are provided with free transporta¬ 

tion to the Center. 

Intensive inpatient therapy for syphilis at a 

rapid treatment center is not limited to Alabama. 

“The . . . program had its inception in 1943 

as a direct effort in combatting the venereal dis¬ 

ease wartime threat to national and military and 

industrial strength.”20 The passage of the Lan- 

ham Act made funds available for establishing 

centers for intensive inpatient therapy. In July, 

1945, Congress appropriated $5,000,000.00 to 

subsidize the operation of rapid treatment centers, 

and for the establishment of new centers as 

needed. Responsibility for administration of the 

appropriation was placed in the hands of the 

United States Public Health Service, and by April, 

1946, 59 approved centers were operating in 

37 states.21 

Intensive inpatient therapy financed on a state- 

federal aid basis seems to be a permanent pro¬ 

gram for attacking the syphilis problem. Ala¬ 

bama’s participation in the program is significant. 

Of the 52,000 infectious or potentially infectious 

syphilis patients treated at all the rapid treatment 

centers in 1945, 12.4% or one out of every eight 

was an Alabama patient at the Birmingham 

center. This program of mass treatment with 

mass blood testing as a supplement to county 

health work in discovering syphilis, places Ala¬ 

bama at the front among states in controlling the 

most prevalent and one of the most dangerous 

communicable diseases that afflict mankind. 

The outstanding work done in Alabama has 

received considerable publicity through articles 

published in scientific and popular magazines.22 

Laymen and scientists alike seem to approve the 

Alabama program and are likewise impressed 

with the atttiude of Alabamians toward syphilis 

control. “One thing Alabama is proud of,” says 

20 Mildred Eslick, “The Rapid Treatment Center,” 
American Journal of Nursing, XL (August, 1946). 

21 J. R. Heller, Jr., “The Rapid Treatment Center 
Program,” American Journal of Nursing, XL (August 
1946). 

22 W. II. Y. Smith, Lida J. Usilton and Martha C. 
Bruyere, “Syphilis Control Through Mass Blood Test¬ 
ing,” Venereal Disease Information, XXVI (June 
1945) 130-133; George A. Denison, “Mass Venerea 
Disease Control in An Urban Area,” Southern Medica 
Journal, XXXIX (March, 1946) 195-202; W. II. Y 
Smith, “Venereal Disease Tests for the Masses,’ 
Ih/geia (March, 1946) 186-187; W. II. Y. Smith, anc 
George A. Denison, “Blood Testing and Treatmen 
Program in Jefferson County, Alabama,” Journal o 
Venereal Disease Information, XXVII (April, 1946 
94-103; Beverly Smith, “He Slew the Dragon Wit! 
a Needle,” The Reader’s Digest, September, 1946, pp 
71-74 (Condensed from The American Magazine). 
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John Gunther, “is its spectacular campaign 

against venereal disease.”23 

M ass blood testing has been in continuous oper¬ 

ation on a county-by-county basis for approxi¬ 

mately four years. We now turn to an analysis of 

the results of this period in order to determine 

whether this social invention is an effective tool 

in a program to control one of man’s most costly 

social problems. 

II. 

Prevalence Rates As Indicated By Mass 

Blood Testing Surveys 

The program of mass blood testing began in 

September, 1943. Because of the war emergency 

and the resulting problem of securing professional 

personnel, the program made little progress until 

1946. Only nine counties were surveyed for the 

two year period 1944 and 1945. In the interim 

beginning 1946, however, the remaining 58 coun¬ 

ties have been surveyed. Data are available for 

the total population in 43 of the 67 counties in 

which the results of 911,248 serologic tests show 

that 80,807 or 8.9% of the population 14 to 50 

years of age have syphilis infections. For the 

total population on a county-by-county basis the 

syphilis rate shows a wide variation, ranging from 

.9% in Cullman County to 20.8% in Sumter 

Countv. Since the rate for Negroes is about 13 

times greater than for whites, the variation in the 

counties is due largely to the high percentage of 

Negroes in the population. 

Of the counties surveyed by race, age and sex 

data are available for 35 counties. In these coun¬ 

ties serelogic tests were made for 724,027 persons 

14 to 50 years of age. Of these a total of 60,593, 

or 8.37% were syphilitic. 

Rate Bvr Race and Sex 

Tests for 486,776 white persons revealed a 

syphilis infection rate of 1.66% and for 237,251 

Negroes a rate of 22.13%, or a rate of about 

13 times greater for Negroes than for whites. 

Rates By Age and Sex For Whites 

and Negroes 

To determine the distribution of infections, data 

were tabulated by race, age and sex for all per¬ 

sons tested and falling within age groups of four 

year intervals, i.e., beginning with the age group 

14-17 inclusive and continuing at these age inter¬ 

vals to include the group 46-49 inclusive. This 

analysis reveals that the syphilis rate is an ac¬ 

cumulative process for both races and sexes. (See 

Table 4). For white males 14-17 years of age 

the rate is .6% and the trend is one of increase 

for the succeeding four year intervals, reaching a 

peak of 2.9% for the age group 46-49. For white 

females in the age group 14-17 the rate is .59% 

and it likewise increases for each succeeding age 

group reaching its highest rate of 2.3% for the 

age group 42-45. For the Negro males and 

Negro females the trend is the same but the 

rates are higher, beginning at 5.6% for males 

14-17 years of age and reaching a peak rate of 

30.1% for the age group 42-45. The rate for 

Negro females begins with 9.2% for the 14-17 age 

group and attains its peak of 30.7% for the 34-37 

age group. Beginning with the age group 18-21 

for both races the females show a higher rate 

than males for each succeeding age grouping 

through 34-37, after which the males show a 

higher rate for each of the succeeding age group¬ 

ings. 

It is interesting to note that the rates for males 

for both races is slightly lower than for the 

feme les, being 1 .68% for white males as com- 

23 Inside U. S. A., p. 7 95. pared to 1.67% for white females and 20.25% 

Table 4. Per Cent Syphilis in Alabama For White and Negro Men and Won en Aged 14-49 By Age 
and Sex, Based On Mass Blood Testing Sl rveys For Ti [IRTY-FIYE Counties. 

White Male White Female Negro Male Negro Female 
Total Percent Total Percent Total Percent Total Percent Age 

Number Positive Number Positive Number Positive Number Positive 
Tested Tested Tested Tested 

14-17 35,022 .61 34,911 .59 16,687 5.62 19.3S6 9.24 
18-21 23,987 .81 37,647 .99 12,800 9.52 19,602 16.19 
22-25 21,414 .94 34,398 1.42 10,256 16,34 17.607 L'v V> 

26-29 22,797 1.30 32,625 1.77 10,280 20.09 16. 187 27.60 
30-33 26,844 1.57 32,025 1.98 1 1,491 24,51 16.169 3v),33 
34-37 25,443 2.19 29,345 2.36 10,833 28.22 13.793 80.75 
38-41 24,693 2.47 27,350 2.36 11,089 29.91 13.116 29.90 
42-45 21,315 2.63 22,757 2,39 10,401 30.08 1 1.068 3S.33 
46-49 17,080 2.93 17,123 2.12 8,019 28.87 7.696 2,5.95 

_Total _218,595 1.63 268,181 1.69 101,847 20.25 185. UH > > 56 
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for Negro males as against 23.36% for Negro fe¬ 

males. This indicates a single standard in the 

sex mores for both the Negroes and the whites. 

Ruhal-Uhban Rates 

In order to determine the rates on a rural-urban 

population basis data for the 35 counties were 

analyzed according to the extent of urban dwellers 

in the population of these counties. Of the 35 

counties surveyed, 13 had a 0% urban population, 

15 had an urban population of less than 30%, 

five had from 30% to 50% urban population and 

two had 50% or more urban population. For 

both races and both sexes the syphilis rate in¬ 

creases with the increase in urban population. The 

increase in rates from the 0% urban population 

to that of 50% or more urban are as follows: 

white males from .84% to 2.38% or almost 

three times as great; white females from .92%. to 

2.5% or a little more than twice as great; for 

Negro males from 14.58% to 26.66% or almost 

twice as great; and for Negro females from 

17.89% to 28.95% or about one and three-fourths 

times as great. It is likewise significant to note 

again that in all instances for both races and 

sexes the rates are higher for females than for 

males. 

In conclusion it seems clear that the social in¬ 

vention of mass blood testing is a worthwhile 

and effective tool in a program of syphilis control. 

It not only furnishes data which for the first time 

in any state reveal the actual syphilis rate for the 

citizens 14 to 50 years of age, but it likewise 

locates those who are infected so that they may 

be brought under scientific treatment. It also 

locates the counties with the highest rates and 

thus affords a concentration of control where it 

is needed most. 



CERTAIN ASPECTS OF THE ELECTROCHEMISTRY OF GERMANIUM 

By James E. Land 

Alabama Polytechnic Institute 

The element germanium, which occurs in 

group IYb of the periodic table between Si and 

Sn, is characterized by having few distinctive re¬ 

actions that can form the basis for sensitive ana¬ 

lytical tests, either qualitative or quantitative. It 

was for the purpose of adding to the electro¬ 

chemical knowledge of this element and with the 

ultimate hope that it might lead to the develop¬ 

ment of a method for the quantitative electro- 

lvtic determination that our studies were under¬ 

taken. 

South African germanite ore was used as a 

source of the element. The method used for 

extracting the element from this ore was based 

upon one described by Pugh [J. Chem. Soc., 134 

(part 2), 2540 (1929)]. In brief, it consisted in 

roasting the ore to remove the arsenic; then re¬ 

moving the copper with nitric acid which at the 

same time converts the germanium monosulfide 

to the dioxide before the actual distillation; dis¬ 

tilling the remaining residue from a hydrochloric 

acid solution in a stream of hydrogen chlorine and 

collecting the germanium tetrachloride distillate 

in two normal sulfuric acid. 

Two very serious difficulties arose with this 

method. The amount of arsenic that came over 

in the distillate was large and the yields of ger¬ 

manium tertachloride were low and inconsistent. 

Reasoning that the pentavalent state of arsenic 

would be less volatile under these conditions, a 

stream of chlorine was substituted for the hydro¬ 

gen chloride to oxidize and maintain the As in 

the pentavalent state. This was found to give a 

distillate free of arsenic. 

In regard to the second difficulty, the yields 

obtained were low; furthermore it was impossible 

to get any two analyses to check. Examination of 

the residue in the distillation flask showed no 

appreciable germanium remaining, which led to 

the conclusion that part of the germanium tetra¬ 

chloride was failing to condense. The concen¬ 

tration of hydrochloric acid in the distilling flask 

as recommended by Pugh [loc. cit.] was about 

twelve normal. On decreasing this concentration 

our yields began to rise. Being necessary to keep 

an acid concentration great enough to insure com¬ 

plete reaction and distillation of all germanium 

as the tetrachloride, it was found that a concen¬ 

tration of about five to six normal was best. 

One further change made in this method was 

the collection of the germanium tetrachloride dis¬ 

tillate by allowing it to drop into distilled water 

instead of the sulfuric acid solution. Hydrolysis 

immediately took place and the white insoluble 

germanium dioxide settled out. This was filtered 

and dried and used as the start in the preparation 

of all further needed compounds. Since german¬ 

ium dioxide is partially soluble in water, the 

filtrate was made strongly acid with sulfuric acid 

and the germanium precipitated as the sulfide and 

this subsequently roasted to the oxide. 

The stable, water soluble tetravalent salts of 

germanium are the germanate type and these 

were prepared by reacting the dioxide with strong 

bases. Di-valent germanium compounds were pre¬ 

pared by reducing the dioxide to the free metal 

in a stream of hydrogen; heating the free metal in 

a stream of hydrogen chloride gas to form tri- 

chlorogermane and subsequent hydrolysis of this 

product to yield germanium dihydroxide. This 

latter compound could be reacted in a water solu¬ 

tion with any non-oxidizing acid to produce the 

corresponding divalent salt. 

The method of cathodic deposition of german¬ 

ium as developed by Hall and Koenig [Trans. 

Am. Electrochem. Soc., 65, 215 (1934)] was fol¬ 

lowed in attempts to develop it into a quanti¬ 

tative determination. Weighed quantities of 

germanium dioxide were dissolved in three nor¬ 

mal potassium hydroxide solutions. These were 

electrolyzed between platinum anodes and cath¬ 

odes of freshly plated copper on platinum. 

Germanium electrodeposits better on electrode- 

posited copper than any other surface and also 

it was found that drawn copper wire could not 

be used successfully. In this connection care had 

to be exercised to have a very evenly plated 

copper cathode as germanium tends to dissolve in 

or alloy with platinum thereby ruining these 

electrodes for further use. 

To determine the optimum temperature for 

this deposition decomposition voltage curves were 

determined at various temperatures from twent\ 

to eighty degrees centigrade. Three tvpical 

curves are shown in diagram number 1. From 

these it can be concluded that the higher the 

temperature the lower the voltage necessarv for 

deposition. However, above eighty degrees, seri¬ 

ous difficulty developed from too rapid evapora¬ 

tion and frothing. At this temperature a voltage 

of 1.9 to 2.1 volts was used and a current densitv 

of approximately 0.2 amps per square decimetei 

The metal deposited as a smooth silvers grav 

deposit and under microscopical examination was 

noted to be evenly and firmlv deposited and 
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Diagram \o. I 

thick enough to completely hide the red color 

of the copper beneath. 

The cathodes, before and after the germanium 

was deposited, were accurately weighed to note 

the increase in weight due to deposited german¬ 

ium. Knowing the amount of germanium in solu¬ 

tion a check was then obtained on this as a 

possible quantitative method. However, in no 

case was over five percent of the total germanium 

deposited thereby showing this method of alka¬ 

line deposition to be unsuited for quantitative 

deposition. During actual runs it was observed as 

long as the red color of the copper was visible no 

gas was evolved from the cathode, but as soon as 

the copper color was obscured by the germanium 

rapid evolution of hydrogen became evident. To 

ascertain the reason for this decomposition volt¬ 

age curves were determined for the potassium 

hydroxide, potassium germanate solution and 

for pure potassium hydroxide solution between 

platinum, germanium electrodes. The results can 

be noted in diagram number 2, where it is evi¬ 

dent that as soon as the germanium completely 

covers the copper the decomposition voltage of 

the potassium hydroxide solution falls below the 

voltage necessary for the deposition of the ger¬ 

manium and hence nothing but hydrogen ions 

are discharged. Varying temperature and current 

density values did not have any effect on this 
situation. 

Reasoning from the analogy of the behavior of 

lead, it was thought that possibly germanium 

in solution as a divalent compound could under 

proper conditions be oxidized at the anode to 

the higher valence state and form a deposit of 

germanium dioxide. 

Using platinum electrodes a solution of ger- 

manous chloride in hydrochloric acid was electro¬ 

lyzed under various current densities from 0.01 

amp per square decimeter to 0.2 amps per square 

decimeter and at various temperatures. Careful 

examination at the anode throughout the pro¬ 

cedure showed that no deposit had formed on it, 

likewise there was no deposit formed on the 

anode, only copious evolution of gases at both 

electrodes. After an hour of electrolyzing the 

electrolytic solution was tested for the presence 

of a divalent germanium and found negative, but 

a positive test was obtained for tetravalent ger¬ 

manium. Similiar trials were made with divalent 

germanium sulfate solutions and no anodic de¬ 

position noted. 

The failure of this anodic deposition we feel 

can be explained as follows: 

Diagram No. 2 
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1. Oxidizing the germanium from the divalent 

to the tetravalent state does not produce a less 

but more stable ion, as in the case of lead, there¬ 

fore it does not break down in water to form an 

insoluble oxide. 
2. The decomposition of the acid solution at 

a lower voltage than the germanous solution. 

3. The solubility of the germanium dioxide is 

greater in the acid media than would have been 

normally expected. 

Using the cathodic method previously dis¬ 

cussed, germanium electrodes were prepared for 

the purpose of determining the characteristic 

elect] ode potentials of germanium against a so¬ 

lution of its own ions and other metallic ions. 

These measurements were made using the usual 

potentiometer setup in which the unknown elec¬ 

trode and solution are combined with a calomel 

half cell and the current produced by this ar¬ 

rangement is balanced, by means of a galva¬ 

nometer, against a known external electro-motive 

force. All measurements were carried out at 

twenty-five degrees centigrade. 

For the following chain: Ge [ N ZnS04 [| N 

Calomel, a value of 0.22 volts was obtained. 

Measurements were taken over a prolonged period 

of time to insure that equilibrium conditions were 

attained. This result does not agree with pre¬ 

vious values quoted in the literature (Hall and 

Koenig, loc. cit.), however, the previous measure¬ 

ments had been made using cast instead of the 

electrodeposited electrodes. Undoubtedly the crys- 

taline structure of the metal would influence its 

free energy content and subsequent voltage pro¬ 

duced. 

Measurements were made on the chain 

Ge J sat. soln. GeCU j J N calomel, and it was 

found to give a voltage of 0.26 volts. This cell 

was found to be easily reproduceable and 

reached equilibrium very quickly, however, on 

prolonged standing the voltage would decrease 

due to the dissolving away of the germanium 

electrode. Another chain Ge ! GeCbiGeCU (HC1) 

N calomel gave a potential of 0.52 volts. 

Since the ratio of the germanium tetrachloride 

and germanium dioxide could not be accurately 

determined and the tetrachloride could only be 

stabilized in concentrated HC1 solution, the sig¬ 

nificance of this value is questionable. The chain 

voltage of the germanium, germanium dioxide 

cell would put germanium in the electromotive 

series between silver and copper. 



GROUND WATER USED FOR PURLIC AND RURAL SUPPLIES 

IN ALABAMA1 

By P. E. LaMoreaux and C. R. Lanphere 

U. S. Geological Survey. Tuscaloosa 

Introduction 

Ground-water investigations were made in Ala¬ 

bama as early as 1898. Dr. Eugene Allen Smith, 

State Geologist, published Alabama’s first ground- 

water report in 1904 in U. S. Geological Survey 

Water-Supply Paper 102. Three years later a 

report on the underground-water resources of 

Alabama by Dr. Smith was published as Alabama 

Geological Survey Special Report 6. Since that 

time a series of investigations on ground-water 

resources of Alabama have been made by the 

U. S. Geological Survey iu cooperation with the 

Geological Survey of Alabama. Ground-water re¬ 

ports have been published on the Paleozoic area 

in northern Alabama (1), on the Cretaceous area 

across Central Alabama (2), and at present 

ground-water data are being collected prior to 

publication of a series of reports on the Tertiary 

area or southern quarter of Alabama. The data 

included in the present paper were collected along 

with other information during an inventory of 

ground water used for municipal and industrial 

supplies in the State. 

General Occurrence of Ground Water 

in Alabama 

The rocks at the surface in Alabama may be 

placed in three distinct groups: The metamorphie 

and igneous rocks, such as granite, schist, gneiss, 

quartzite, and marble of probable pre-Cambrian 

age in east-central Alabama; the sandstone, shale, 

coal, limestone, and dolomite of Paleozoic age in 

northern Alabama; and the alternating beds of 

clay, sand, gravel, marl, and limestone of Mesozoic 

and Cenozoic age in the Coastal Plain or south¬ 

ern half of Alabama. 

These rocks contain void spaces which are 

filled with water below the water table. These 

spaces differ greatly in their number, size, shape, 

and arrangement, and therefore in their water- 

yielding capacity. It is from these water-bearing 

voids that water from wells is developed. The 

occurrence of water in the rocks of any area is 

determined by the character, distribution, and 

structure of the rocks; that is, by the geology of 

the area. 

The rock formations in the Piedmont province 

in east-central Alabama are metamorphie rocks, 

1 Published by permission of the Director of the 
U. S. Geological Survey. 

mainly crystalline schist and gneiss injected by 

younger igneous rocks. They are faulted and 

folded and have a complex structure. Only small 

yields, generally less than 10 gallons per minute 

and rarely exceeding 50 gallons per minute, are 

obtained from wells in the rocks of this area. 

Wells are of two types, shallow dug wells with 

large infiltration surfaces in weathered surficial 

material; and drilled wells commonly 4 inches or 

more in diameter, ranging from less than 100 feet 

to generally not more than 250 feet in depth, 

which intersect water-bearing fractures or joints 

in the bedrock. The municipalities in the out¬ 

crop area of these rocks for the most part have 

to rely upon surface water, or in a few cases on 

a series of two or more wells or springs. Only 

rarely is a town in this area able to develop 

enough water from one well to supply its popu¬ 

lation. 

The geologic formations of Paleozoic age in 

northern Alabama consist of a succession of shale, 

sandstone, limestone, and dolomite beds aggre¬ 

gating many thousands of feet in thickness. These 

rocks are important sources of ground water in 

much of the northern part of the State. Many 

municipal supplies in this area are derived from 

large springs issuing from fractures or solution 

channels, or from wells penetrating solution chan¬ 

nels or other openings in the bedrock. The amount 

of water available from wells in this area depends 

on the number and kind of water-bearing open¬ 

ings intersected by a well. An example of a large 

ground-water supply developed from such open¬ 

ings in rock is Huntsville Spring, which supplies 

the City ol Huntsville with an average of 4,000,- 

000 gallons per day. 

The rocks in the Alabama Coastal Plain area 

in the southern half of the State are divided into 

two major age groups, the Upper Cretaceous and 

the Tertiary. These rocks comprise a series of al¬ 

ternating beds of clay, sand, gravel, marl, and 

limestone, which dip at a fairly uniform rate 

toward the Gulf. The principal water-bearing beds 

of this group are the permeable beds of sand and 

gravel and porous limestone. Montgomery, in the 

Coastal Plain of Alabama, is the largest city in 

the State using ground water for public supply. 

The city first drilled wells in 1886. Since that 

time the original well field has been expanded 

and supplemented by a new field. During 1947 

an average of 6,500,000 gallons of water per day 

was pumped from 16 wells in the northwestern 
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Montgomery field. In July 1941 a new well field 

southwest of Montgomery was developed and 

in 1947 this new field of six wells supplied an 

additional 2,100,000 gallons per day. Accurate 

records of pumpage from the two Montgomery 

fields have been kept bv G. W. Cowham, City 

Water Works Superintendent (3). These records 

show that the supply of ground water furnished 

by the Citv Water Works of Montgomery has 

increased from about 4,009,000 gallons of water 

per day in 1930 to over 10,000,000 gallons per 

dav in 1947, an increase of two and one-half 

times over a period of 17 years. Other large 

cities in the Coastal Plain area of the State using 

water from wells for public supply include Selma, 

1,800,000 gallons per day; and Dothan, 1,450,000 

gallons per day. 

Amount of Ground Water Used for Puelic 

and Rural Supplies in Alabama 

On the basis of population data collected by 

the Alabama State Chamber of Commerce on 

January 1. 1947, the total population in the 

State was 3,091,000. Approximately 70 per cent 

of this total is rural and 30 per cent urban. 

According to a report by the Alabama Public 

Health Department (4), there was an estimated 

total urban population, including persons living 

in incorporated and unincorporated municipali¬ 

ties, of 1,119,000. This population used a total 

of 146,500,000 gallons of water per day. Of this 

52,750,000 gallons, or about 40 per cent, was 

ground water — water from wells and springs. 

Important to remember is that, in general, the 

very large municipalities in the State, such as 

Birmingham, Mobile, Gadsden, Tuscaloosa, Bess¬ 

emer, and Decatur, use surface water which is 

treated for municipal use; whereas the greater 

number of municipalities, including the large 

cities of Montgomery, Anniston, Dothan, Hunts¬ 

ville, Florence, Selma, and nearly all the smaller 

municipalities in the State, depend entirely on 

wells or springs for a water supply. Of a total of 

280 incorporated municipalities in the State, 190 

or 71 per cent use ground-water supplies. 

In the rural areas of Alabama, which include 

a population of approximately 2,000,000, the 

individual cost of treating a surface-water supply 

for domestic use is prohibitive; therefore, a con¬ 

servative estimate of persons in rural areas de¬ 

pending on water from wells and springs for a 

domestic water supply is 95 per cent or 1,900,000. 

If each person uses 5 gallons of water per day — 

a conservative estimate — this would be an addi¬ 

tional 9,500,000 gallons of ground water used 
per day. 

From this data it is estimated that at least 

62,000,000 gallons of ground water are used in 

Alabama each day for rural and public water 

supplies. The figure for public-supply consump¬ 

tion includes water for industries supplied from 

the public mains but does not include the large 

quantities of ground water pumped from private 

wells for industrial purposes in the State, as for 

example by large paper mills such as Hollings- 

worth-Whitney at Mobile, which uses 19,000,000 

to 13,000,000 gallons per day; cotton mills, lum¬ 

ber mills, bottling companies, and ice plants, or 

that used for irrigation or other agricultural de¬ 

mands. 

Summary 

The Coastal Plain area of Alabama has the 

most favorable geologic conditions in the State 

for the development of large quantities of ground 

water. In this area only Mobile, Tuscaloosa, and 

Eufaula do not use ground water for their re¬ 

spective municipal supplies, and at present Eu¬ 

faula is planning a test-well program for the 

development of ground water . 

The Paleozoic area in north Alabama ranks 

second in the number of installations and devel¬ 

opment of ground-water supplies. In this area 

the development of large ground-water supplies 

depends on local geologic conditions, such as 

the presence of large springs or solution openings 

or fractures carrying ground water which may be 

intersected by a well. 

The Piedmont area is the least favorable for 

the development of large ground-water supplies, 

and most of the municipal supplies are taken from 

surface streams. In this area few wells are capable 

of producing over 10 gallons per minute, although 

a few towns in the area use water from a series 

of two or more wells or springs with fairlv con¬ 

stant year-round yields. For domestic, farm, and 

other small-scale ground-water developments, 

however, the Piedmont offers good prospects. 

References 

1. Johnston, W . I)., Jr., Ground water in the Paleo¬ 

zoic rocks of northern Alabama: Mahama Geo'. 

Survey Special Kept. 16. 1933. 

2. Carlston, G. \\ Ground water in the Gretaccous 

area of Alabama: Alabama Geol. Surve\ Special 

Kept. 18, 1944. 

o. Letter from Mr. G. \V. Govham. Februarv 2~, 

1948. 

4. Public water supplies on record. Mahama State 

Department of Public Health, Montgomery, bum 

ary 1. 1947. 



MINERAL RESOURCES OF ALABAMA AND HER ECONOMIC POSITION 

AMONG THE STATES 

By Hugh D. Pallister 
U. S. Geological Survey of Alabama, Tuscaloosa 

Iron and steel are important to the industrial 

growth of any community, and Alabama is for¬ 

tunate in having the three important raw ma¬ 

terials used in making them close together. There¬ 

in lies the reason for Alabama’s taking an im¬ 

portant place among the states in the nation. 

During 1945, which is the last year for which 

we have comparative figures, Alabama ranked 

15th in the value of mineral products produced. 

This, together with Alabama’s south central lo¬ 

cation and her deep sea outlet at Mobile to the 

ports of the world as well as those of the Gulf 

and the east and west coast, place her in a 

strategic position. 

Iron Ore 

One of the most important mineral products 

produced in Alabama is iron ore. Alabama ranked 

3rd in tons produced in 1945. In known iron 

ore reserves, Alabama is contesting for first place 

with the Lake Superior Region and exceeds the 

Northeastern Region. In potential iron ore re¬ 

serves Alabama ranked second being only ex¬ 

ceeded by the large tonnage of reserves of the 

low grade taconite deposits of the Lake Superior 

Region, while the magnetite ores of the North¬ 

eastern Region rank third. 

In respect to the life of the Alabama iron ore 

reserves, there are ample reserves of red iron ore 

to take care of the needs of Alabama and the 

south for over 100 years, based upon a 50 per 

cent increase in consumption during this period. 

Unfortunately, the grade of iron ore mined in 

Alabama is much lower in iron content than 

that in the Lake Superior Region at the present 

time, and about on a par with the ores as mined 

in the Northeastern Region. Furthermore, nearly 

all the red iron ores must be mined by the slower 

underground method. This frequently results in 

the shortage of iron ore during periods of un¬ 

usual demand and lack of miners. This condi¬ 

tion, when it occurs, has sometimes been met by 

bringing ore from the great open pits of the 

Lake Superior Region, but open pit ores from 

this region are being rapidly depleted. In the 

not distant future other sources of ore for emer¬ 

gency needs will be required. This is being an¬ 

ticipated by importing ores at the present time 

at the port of Mobile and with river-barge ship¬ 

ment and short rail hauls to Birmingham. Ores 

have been brought in from Brazil, Sweden, North 

Africa, and other points. 

The low percentage of iron in Alabama red 

iron ore is partly compensated for by the fact 

that many of these ores contain considerable lime. 

In some cases there is enough lime to make the 

ore what is called sell fluxing and therefore re¬ 

quires no additional lime or dolomite in the blast 

furnaces. This is not true of either Lake Superior 

Region iron ore nor Northeastern Region iron ore 

where limestone or dolomite must be added to flux 

away the silica. In Alabama there are also scat¬ 

tered deposits of brown iron ore (limonite) of 

varying size which are extensively used after wash¬ 

ing to add to the red iron ores in the blast 

furnace charge. 

One of the very important features of the Bir¬ 

mingham district in Alabama is her low assembly 

cost of raw materials. Her iron ore, coal, lime¬ 

stone, and dolomite are within a few miles of 

her blast furnaces and steel plants. In fact, in 

some cases, the dolomite is almost within a stones- 

throw of the blast furnaces. 

Coal 

There are large reserves of coal in Alabama 

and in 1945 Alabama ranked ninth among the 

States of the Union in coal production. The coal 

reserves in Alabama have been estimated to ex¬ 

ceed sixty billion tons with about 90% of this in 

the Warrior Field, 4%% in the Cahaba, 3%% 

in the Coosa, and 2% in northeast Alabama. This 

figure of reserves should probably be greatly re¬ 

duced due to losses occurring in mining and in 

thin coal areas, but even at that, the coal reserves 

of Alabama should be sufficient for use in her 

own and surrounding states for hundreds of years 

in the future. 

In 1945 Alabama ranked seventh in production 

of bituminous coal with 18,737,000 net tons. Dur¬ 

ing the same year, Alabama ranked fifth in the 

production of by-product coke with 5,400,000 

net tons of coke produced from 7,541,430 net 

tons of coking coal. This would indicate that 

about 40% of the coal produced in Alabama was 

coked. The average yield of coke from coal in 

Alabama was about 71.5% during this year. 

Alabama has been amply supplied with good 

coking coal, but as in all the other coal-producing 

states her best coking coal has been and is being 

mined. Greater precautions should be used in 

the future to preserve and use these coking coals 

in the manufautcure of coke and not for indus- 
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trial or domestic use where other non-coking coals 

could be substituted. 

Limestone and Dolomite 

Large deposits of limestone and dolomite occur 

at many points throughout the state. There are 

ample reserves of dolomite and limestone for use 

as fluxing material in the iron and steel furnaces 

for as long as the iron ore and coal deposits may 

be used. Immense reserves of limestone and marl 

for use in making cement occur in north, central, 

and south Alabama. Limestone and dolomite, 

when ground, are extensively used as soil con¬ 

ditioners. 

There are also deposits of pure limestone at 

various points in the state which can be used for 

chemical lime. These deposits of pure limestone 

are available if and when salt deposits are found 

and developed which together with natural gas 

can be used in the manufautcure of various chemi¬ 

cal products. 

Oil and Gas 

The gradual development of the Gilbertown Oil 

Field in Choctaw County and the probability 

that other fields will be developed in the state 

may result in Alabama becoming self-sufficient in 

oil and gas products. In the Gilbertown Field 

408,965 barrels of oil were produced in 1947 and 

it is being refined at Tuscaloosa. 

Deposits of asphaltic sandstones and limestones 

in northwestern Alabama have found extensive 

use as rock asphalt in road building. 

Building Stone 

Granites and related crystalline rocks occur in 

eastern Alabama. Granite and gneiss and some 

quartzite have been quarried and used for con¬ 

crete aggregate, road material, and building stone. 

Limestone has been quarried, crushed, and used 

for concrete aggregate and in blocks as building 

stone. The oolitic limestone near Russellville in 

Franklin County is cut and used in buildings and 

is quite similar to the Bedford, Indiana stone. 

Gantts quarry near Sylacauga has for many 

years been known for the quality of marble, mainly 

white, which it has produced in various shapes 

and in high polish to meet all requirements. 

Clay and Kaolin 

There are extensive deposits of clays of many 

kinds widely distributed throughout the state and 

brick have been made at many places. Fire brick 

have also been produced at several points in the 

Birmingham area. Several deposits of kaolin have 

been tested and found of good quality but potters 

are inclined to continue to use recognized formulas 

and hesitate to change to a clay they have never 

used. Eventually Alabama clays may find a more 

extensive use in the industry. 

Sands and Gravels 

Sands and gravels are in abundance in the 

Tuscaloosa formation and also in river terraces 

along most of the rivers in Alabama. These varv 

from almost 100% sand to 100% gravel and are 

chosen according to the particular requirements in 

the community. They find use in ready mix aggre¬ 

gate and in concrete block although a large 

number of the blocks are made with furnace slag. 

Flake Graphite 

Immense reserves of flake graphite are located 

in eastern Alabama and in part developed during 

World War II which should be sufficient to supply 

the needs of the entire United States during any 

emergency. The only reason that these deposits 

are not more extensively worked in peace time 

is that flake graphite produced with cheap labor 

on the Island of Madagascar is imported by the 

firms on the east coast who have a control of the 

market. 

Mica 

There are two classes of mica mined in Alabama 

— one, sheet mica and the other, scrap mica. Ala¬ 

bama is not an important producer of mica but 

during an emergency the eastern counties of the 

state have produced a considerable amount of 

sheet mica to help in the pressing war needs. 

Some scrap mica is still being mined and shipped 

under the pressing need for this in industrial uses 

such as roofing, insulation, etc. 

Gold and Silver 

During the days before the gold rush to Cali¬ 

fornia in 1849, Alabama was important as a 

producer of gold. In the period between 1799 

and 1945, Alabama ranked fifth among the seven 

southern states in the production of gold and 

between 1830 and 1945 produced 49.494 fine 

ounces valued at $1,198,950. Gold, in small quan¬ 

tities, can be obtained by panning mam ot tlu' 

stream bed gravel and sand in the crystalline 

area of eastern Alabama, but it is slow, hard work 

to secure only a few dollars per dav ol gold. Silver 

is scarcer than gold. In 1945 onlv five ounces ot 

gold and one ounce ot silver were produced in 

Alabama. 

Miscellaneous 

Bauxite was produced in limited quantities elm 

ing World War 11. as a source ol aluminum. 

Barite has been mined at seve'ral pennts in Via 

bama 1 or use as a mineral lille'i but altlunigh eL 
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posits of barite are widely scattered, none are 

operated at the present time. 

Pyrite was mined at Pyriton during the first 

World War, as a source of sulphur and sulphuric 

acid hut the development of the low cost native 

sulphur deposits of Louisiana and Texas closed 

these mines. 

Manganese ore mining has not been of im¬ 

portance. Considerable manganese is obtained 

from the brown iron ores but it is in small amounts 

less than five percent and the percent of man¬ 

ganese is added to the percent of iron and the 

total paid for as so much iron. 

There are small deposits of many other minerals 

but few of them are more than mineral curiosi¬ 

ties and not of commercial importance. Among 

these are minerals of arsenic, beryllium, tin, cop¬ 

per, lead, corundum, and asbestos. 



OIL EXPLORATION IN ALABAMA COASTAL PLAIN IN 19471 

By G. R. Schoonmaker2 
Mobile, Alabama 

Drilling for oil in Alabama began in 1884 with 

the Trowbridge Cullom Springs test drilled on 

the Hatchetigbee Anticline in Choctaw County. 

Since that time numerous holes have been drilled 

and modern exploration started in the late 1920 s 

and early 1930’s. The present play started in 

the earlv 1940’s and resulted in the discovery of 

the Gilbertown Field by the Hunt Oil Company 

in February, 1944. Alabama was the twenty- 

sixth state to have oil discovered within its 

boundaries and incidentally was the last to join 

the list. 

The Gilbertown Field has been divided into 

East and West Gilbertown with the Carter Oil 

company controlling the former and the Hunt 

Oil Company the latter. At the end of 1946 

twenty-one wells were producing in West Gil¬ 

bertown and six in East Gilbertown. The produc¬ 

tion in 1946 amounted to 380,035 barrels of oil. 

Seven more holes were drilled in East Gil¬ 

bertown by the Carter Oil Company in 1947. 

Six of these were completed as oil wells in sand¬ 

stones of the Eutaw formation. One was com¬ 

pleted as a dry hole in the Selma chalk as the 

Gilbertown Fault was crossed in a position un¬ 

favorable for oil accumulation. At the end of 

1947 thirty-three wells were producing in the 

area and the field produced 408,965 barrels of 

oil during 1947, or 28,930 barrels more than in 

1946. The accumulated production for the field 

is 1,028,243 barrels and the estimated proven 

reseive at the end of 1947 is 2,759,000 barrels. 

An ample discussion of the Gilbertown Field by 

Dr. Jones and Miss McGlamery can be found in 

the September 1, 1947, issue of the World Oil. 

Exclusive of the Gilbertown Field 21 wildcats 

were drilled in the Coastal Plain of Alabama 

during 1947, and 3 more holes were carried 

over from 1946 and completed in 1947. These 

holes resulted in the drilling of 114,936 feet or 

approximately 22 miles when laid end to end. 

Of these 2 holes were drilled below 9,000 feet, 

the Temple No. 1 Smith in Crenshaw County 

and the Sullivan No. 1 Thompson in Mobile 

County. The Temple test stopped drilling at 

9,013 feet because the drilling rig was not large 

enough to go deeper. In March of this year a 

larger rig was moved over the hole and the 

depth on April 7 was 9,738 feet. The previous 

1 Published with permission of The Ohio Oil Com¬ 
pany. 

- Geologist, The Ohio Oil Company. 

total depth of 9,013 feet was 5,850 feet below 

the top of the Lower Cretaceous. The correlation 

of this lower section is questionable as non¬ 

marine sands and gravels with beds of red shale 

predominate. The hole was drilled on a seismo¬ 

graph anomaly found by the Atlantic Refining 

Company and was financed by the Atlantic, Gulf, 

Humble and some other major companies. The 

depeening also is being financed by some of the 

maioi oil companies and in all probability the hole 

will go to 10,500 feet unless oil or 'basement' 

is encountered above that point. 

The other 9,000-foot test, the Sullivan No. 1 

Thompson, was started by independent interests 

and assistance by the Humble Oil and Refining 

Company and the Texas Company resulted in the 

total depth of 9,006 feet. It is interesting to note 

that this depth is only 1,720 feet below the 

Lower Cretaceous top. This test is located much 

deeper in the basin than the Temple wildcat. 

Some of the other deeper tests are worthy of 

mention. The Hunt Oil Company drilled to 8,315 

feet in Conecuh County and to 7,551 feet in 

Escambia County. Humble reached a total depth 

of 7,520 feet in Washington County a few miles 

southeast of Chatom. The Texas Company drilled 

to 7,015 feet in Escambia County near Brewton. 

The rest of the wildcats in the western half ot 

the Coastal Plain vary in depth from 3,400 feet 

to 5,700 feet, depending upon their position in 

the basin and their location with respect to the 

Hatchetigbee Anticline. Most of the holes ended 

in the Lower Tuscaloosa or Lower Cretaceous 

sands. At the present most petroleum geologists 

consider these sands the lowest oil possibilitv in 

Southern Alabama. This idea may be changed 

by deeper drilling. However it is logical to as¬ 

sume that production should be found in the 

upper beds in the structure il sufficient to pro¬ 

vide a trap in the lower formations. On the other 

hand as long as the old saying goes, "Oil is w here 

you find it,” the lower possibilities can not be over¬ 

looked. 

The holes drilled in the eastern and north 

eastern part of the Coastal Plain are as a whole 

shallower than those to the west. Six wildcats 

were drilled in this area in 1947 and the\ varied 

in depth from 1,332 feet to 2,727 feet. All ot 

these holes were drilled to the Tuscaloosa sands 

and the deeper ones ended in the Lower Cre 
taceous. 

Of all the holes drilled in the Coastal Plain 

of Alabama exelusix e ol the Cilbertow n Field. oul\ 
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one reported a show of oil. The Humble No. I 

U. S. Lumber and Cotton Company in Washington 

County reported a slight fluorescence and ether 

cut in limestone cuttings from 7,134 feet to 

7,178 leet. Apparently these shows were poor 

as no drill stem tests were indicated and il any 

chance of production existed, exhaustive tests 

would have been made. 

Local structure is probably the most important 

factor in the discovery of an oil field, and it is 

difficult to be certain as to the number of wildcats 

chilled on structural anomalies found by geo¬ 

physical or geological work. Three of the holes, 

Humble No. 1 U. S. Lumber and Cotton Co., in 

Washington County, Temple No. 1 Smith in 

Crenshaw County, and the Shell No. 1 Yawkey 

in Ceneva County probably were located on 

seismograph anomalies which had been checked 

hy core drilling. The Shell No. 1 Brooks and 

California No. 1 Keoughan in Clarke County, and 

the Texas No. 1 Wiggins-Cobb in Escambia 

County probably were located on core drill anom¬ 

alies. Two of the holes in Clarke County, Shell 

No. 1 Brooks and Amerada No. 1 Thomas, had 

definite evidence of local structure. The Shell 

test found a fault in the Marine and Lower Tus¬ 

caloosa with 260 feet of section cut out. A fault 

was drilled in the Amerada wildcat near the top of 

the Cretaceous with 350 to 600 feet of the chalk 

section missing. Another fault may have been 

crossed in the Wilcox section, but the evidence 

for this is somewhat indefinite. This test was lo¬ 

cated in the vicinity of the Jackson Fault, an area 

which is probably more highly faulted than earlier 

work indicated. 

Some of the tests were drilled on regional struc¬ 

tures, but on the other hand these tests might 

not have had sufficient local structure to provide 

a trap. For example, all of the holes drilled on 

the Hatehitigbee Anticline are regionally high. 

The Gilbertown Field is on the northwestern 

flank of this large structure, but the field is lo¬ 

cated along a fault which results in local struc¬ 

ture providing a trap for the oil. Many of the 

large oil producing areas of the United States 

are along regional highs with local flexures pro¬ 

viding the trap. 

The geophysical crews were active in Alabama 

during 1947. The use of some of the methods 

declined over the previous years which is the 

natural trend. During the first part of the play 

companies do considerable reeonnaisanee work 

with gravimeters and magnetometers as a maxi¬ 

mum area is covered in a minimum time. The 

next stop involves more detailed gravity surveys 

along with core drilling and seismograph work. 

Most of the companies had completed their recon- 

naisance before the advent of 1947, and many 

had completed detailed gravity surveys and core 

drilling programs. 

During 1947 five companies operated gravity 

crews in the Alabama Coastal Plain. The Union 

Producing, Humble, and Magnolia were the most 

active in this regard. The gravity surveys com¬ 

prised 34 per cent of the geophysical work done 

in Southern Alabama in 1947, and this figure un¬ 

doubtedly ran much higher in 1944 and 1945. 

Core drilling was the most active geophysical 

method used, comprising 36 per cent of the geo¬ 

physical activity. Humble operated two crews 

continuously and three crews part of the time. 

Atlantic, California, and Pure operated crews 

about four months of the year. The California 

Company moved their core drill out of the coun¬ 

try in May after several years of operation. Stano- 

lind moved a crew from Northwestern Florida 

into Escambia County in the last two months of 

the year. 

Seismograph surveys comprised 25 per cent of 

the geophysical activity. The Atlantic Refining 

Company operated two crews for the first five 

months and one crew for the next four. Humble 

used two crews for the last four months of the 

year. 

The least used geophysical method was the 

magnetometer. The Texas Company used one 

crew for the first six months of 1947. 

From the geophysical standpoint the Humble 

Oil and Refining Company was the most active, 

carrying on 50 per cent of the work. The Atlantic 

Refining Company and the Union Producing Com¬ 

pany each did 15 per cent of the total and the 

rest was distributed among seven companies. 

At the advent of 1948 the geophysical activity 

was following a trend similar to 1947. Four seis- 

mogiaph parties, four core drills and two gravity 

crews were working. The drilling lagged during 

the first two months but picked up in March. 

Two holes, one in Escambia County and the other 

in Baldwin County, have been abandoned. At 

the present three holes are being drilled. 

The oil activity during 1947 in the Coastal 

Plain of Alabama did not meet with much suc¬ 

cess, and it can only be hoped that 1948 will 

be more successful. 



THE DISTRIBUTION OF FUSAIN IN VARIOUS SIZE FRACTIONS 

OF THREE ALABAMA COALS 

By Reynold Q. Shotts 

University of Alabama, University 

At the present time technologists are in fair 

agreement as to the definition of the various petro¬ 

graphic constituents of coal. The nomenclature 

used bv Stopes and associates in England appears 

to be gaining favor, although the terms assigned 

by Theissen and co-workers in this country are 

still used, particularly by the Bureau of Mines. 

No objective quantitative methods have been 

worked out for the determination of any of the 

constituents, with the exception of fusain, and 

this method has not yet been adopted as a stand¬ 

ard. In general, chemical analysis has failed to 

furnish sufficient data for distinguishing sharply 

the \ arious petrographic constituents. Petrographic 

analyses are made microscopically using frag¬ 

ments, polished sections or thin sections. Reliable 

estimates of relative volume or weight present, 

or by particle count, require great skill and much 

experience, and it is readily seen that close checks 

by different observers can hardly be expected. 

Of the four generally recognized petrographic 

constituents of coal; clarain, vitrain, durain, and 

fusain, the latter is the only one for which there 

exists a satisfactory chemical method for its quan¬ 

titative determination. Fuchs, Gauger, Hsiao, and 

Wright have developed a method which is based 

on the fact that the “coal” matter of vitrain, 

clarain, and durain is oxidized at a much faster 

rate than is fusain (1). Concerning oxidation 

rates for “coal" and fusain, they state: “The first 

of these is an apparent first-order reaction, in 

which the reaction rate changes with the con¬ 

centration of the reactants, whereas the second is 

an apparent zero-order reaction in which the re¬ 

action rate is independent of concentration.” Of 

the resulting compound oxidation curve produced 

when percent of moisture- and ash-free residue 

is plotted against time of oxidation (See Fig. 8) 

they say, “It is expected, therefore, that in the 

first phase of the reaction process the oxidation of 

‘coal will predominate and the rate of reaction 

will be governed by this process. Finally, how¬ 

ever, a time will be reached when all the ‘coal’ is 

oxidized and the reaction rate curve will represent 

solely the more difficultly oxidizable component 

of the mixture. It is reasonable to assume that 

the flat section of this curve represents the rate 

of oxidation of fusain. On this assumption, ex¬ 

trapolation of the flat portion of the curve back 

to zero time will give the total fusain present in 

the sample.” The experience of these authors 

showed that the “coal was nearly all oxidized 

after two hours of boiling a one gram sample of 

whole coal and 100 ml. of 8 N nitric acid in a 300 

ml. flask fitted, by means of ground glass joints, 

to a reflux condenser. Consequently, for fusain 

determination, it is only necessary to make two, 

three, and four-hour oxidations, calculate the re¬ 

spective residues to the moisture- and ash-free 

basis and to connect the points with a straight 

line. If the two-hour oxidation is insufficient to 

oxidize all non-fusain material, the last two points 

are connected by a line which is extrapolated to 

zero time for the fusain content of the original 

samples on a moisture- and ash-free basis. All 

samples are ground to pass a No. 200 sieve before 

oxidation. 

Fusain Determination At The State 

Mine Experiment Station 

During the course of a study of the results of 

a series of stoker coal performance tests in the 

summer of 1945, it occurred to the writer that 

the presence of much fusain of low reactivity 

might be the cause for frequent outfires which 

occurred when a certain Alabama coal was used 

as a stoker fuel. Consequently, the chemical lab¬ 

oratory of the State Mine Experiment Station was 

partially equipped for the fusain determination 

and such determinations have been made for 

several coals since that time. The results of these 

analyses have provided data regarding the occur¬ 

rence and distribution of fusain in these coals 

but the data are as yet insufficient for anv general 

conclusion as to the correctness of the original 

thesis that the presence of fusain adverselv af¬ 

fected the hold-fire ability of the coal. 

The fusain determination is quite long and 

tedious. The fine results obtained were due largelv 

to the careful technique and unlimited patience 

of Miss Mary Alice Ozier, Miss Ruth Mims and 

Mr. E. L. Thomas, Jr., three part-time student 

analysts with the State Mine Experiment Station. 

In view of the fact that a single determination 

requires weeks of part-time work, particularh for 

filtrutions and that no centrifuge was available 

for any of the determinations except the later 

ones made by Mr. Thomas, the results were re 

markably good. A motor driven centiiluge in 

the laboratory now speeds up the separations 

very greatly bv removing the necessitx tor o\ it 

night settling periods prior to the removal of the 

supernatant liquid containing the alkali soluble 

oxidation products. 
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Table 1—Fusain Content of Various Size Ranges of Three Alabama Coals. 

Mine Bed Size 
Raw or 

Prepared 

i usain (Content, percent 

Moisture- and Air-dry 
ash-free basis basis 

Empire Black Creek — 1 *4-inch + 0 Washed slack 6.0 5.7 
Black Creek —No. 200 Washed slack 64.2 49.4 

Abston Bros. Milldale 1 Vi -inch + 0 Raw slack 7.7 6.9 
Milldale —No. 200 Raw slack 41.2 33.9 

Clements —1 Vi -inch + 0 Raw slack 3,3 3.0 
Clements +1 inch nut Raw coal 16.5 14.7 
Clements —1-inch + % Raw coal 6.6 5.8 
Clements —No. 4 + No. 8 Raw coal L.8 1.7 
Clements —No. 50 + No. 100 Raw coal 1.9 1.7 
Clements —No. 200 Raw coal 8.7 6.1 
Clements + 1-inch Float 1.28 0.7 0.7 
Clements + 1-inch Sink 1.28—Float 1.60 15.2 14.1 
Clements —No. 4 + No. 8 Float 1.28 0.8° 0.8 
Clements —No. 4 + No. 8 Sink 1.28—Float 1.60 5,5° 5.1 

° Values from complete oxidation curve, Fig. 8. 

Three general studies of the petrographic com¬ 

position of Alabama coals have been made by tbe 

U. S. Bureau of Mines, but in them fusain con¬ 

tent was estimated microscopically (2, 3, 4). All 

three studies related primarily to face samples. 

The distribution of fusain in the vertical face 

section was determined but little if any informa¬ 

tion was secured regarding its distribution in 

the various sizes of broken coal. 

The results of the determinations made to date 

are shown in Table I. Only in the case of the 

coal from the Clements bed were enough determi¬ 

nations made to indicate anything definite con¬ 

cerning the overall petrographic composition. 

Black Creek Bed Coal At Empire 

A study of the petrographic composition of the 

Black Creek bed at Empire has been made by 

TIME Of OXIDATION, HOURS 

Figure 1. Results of the oxidation of Black Creek 
coal from Empire mine showing the fusain content on 
the dry, ash-free basis. 

Fieldner and associates of the Bureau of Mines 

(2). By means ol the microscopic examination 

of 19 thin-sections from a columnar section, thev 

estimated a fusain content of 10% for the bed. 

A washed coal sample used for carbonizing tests 

was found to contain onlv 1.9% fusain. The 

figures indicate that four-fifths of the fusain was 

removed by washing. The 5.7% figure for fusain 

content shown in Table I and Fig. 1, for —114 -inch 

+ 0 washed slack, is not inconsistent with these 

figures because at the time the sample of Table 1 

was taken, the Empire washing plant was treating 

much ol its slurry (78% passing a No. 200 sieve) 

by froth flotation and returning it to the slack 

coal bin. On the basis of the lower volatile matter 

content of the floated coal as compared to the 

average volatile matter percentage of Empire coal, 

Gandrud and Riley estimated that the float coal 

had a fusain content of about 61% (5). The 

49.4% value obtained for the fusain content of 

the minus No. 290 fraction of washed coal is 

entirely in accord with this estimate. 

Milldale Bed Coal, Abston Mine 

The figures in Table 1 indicate that the fusain 

content of Milldale bed coal is almost as high 

as that of Empire coal. There is nothing in the 

literature concerning the petrographic character 

of Milldale coal or to confirm the results obtained 

for fusain content. Reference to Fig. 2 shows 

that the —114 -inch + 0 slack size yielded a 

normal oxidation curve. The curve for the minus 

No. 200 size, however, shows such a large residue 

after two hours oxidation time as to cast sus¬ 

picion upon the accuracy of the determination. 

Because of this, a second determination was made 

with oxidations of three, four and five hours. The 

results are shown in Table 11. They indicate that 
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Figure 2. Results of the oxidation of Milldale coal 
from the Abston mine showing the fusain content on 
the dry, ash-free basis. 

the sample, although containing only material 

passing a No. 200 sieve, may have oxidized un¬ 

evenly due to a large range in particle size. Fig. 

3 in the original report of Fuchs and associates 

(1) indicates that the oxidation curve for “un¬ 

sized" coal never flattens out in such a way as to 

TIME OF OXIDATION, HOURS 

Figure 3. Results of the oxidation of Clements bed 
coal from an old mine on University lands showing the 
fusain content on a dry, ash-free basis. 

quite low (3) the bulk of the coal is bright coal 

(vitrain) and is quite friable or “soft.” 

Fig. 3 shows the results of fusain determina¬ 

tions for Clements coal. The fraction passing a 

No. 200 sieve shows some concentration of fusain 

but the quantity is less than that shown for the 

Table II—Results of Duplicate Tests For Fusain, Two Coals. 

Coal Special Conditions 
Fusain content, percent 

Moisture- and ash-free basis 

Milldale—No. 200 First determination __ _ _ 41.2% 
Milldale—No. 200 Recheck, 3 and 4-1 ir. oxidations 44.6% 
Milldale—No. 200 Recheck, 4 and 5-hr. oxidations __ 38.2% 

Clements Original determination _ 16.5% 
+ 1-inch raw nut Recheck determination _ _ 17.1% 

Value from oxidation curve. Fig. 8 _ 14.0% 

distinguish between the parts representing the 

oxidation of “coal" and of fusain. The analyst 

making the Milldale determinations may have 

used material passing the No. 60 sieve only. 

Clements Bed Coal From Sec. 8, 

T. 19S, R. 5 W. 

The fusain content of several size ranges of a 

sample of coal from the Clements bed has been 

determined. The Clements bed is not considered 

to be one of the workable coal beds of the state. 

About three years ago a group of men who con¬ 

templated leasing an old mine on that bed from 

the University, delivered several tons of coal to 

the campus. A few analyses and a visual exami¬ 

nation suggested that the coal possesses a number 

of unusual properties. Among them are (1) its 

rank is medium-volatile bituminous whereas most 

of the coals from the Warrior field are of high 

volatile bituminous rank (2) the ash content is 

plus 1-inch size. This indicates that the fusain 

in Clements coal is found in the less friable por¬ 

tion of the coal and that the fusain is either (1) 

very finely divided or (2) contains enough mineral 

matter to make it harder and less friable than the 

“bright coal” portions. Hard and soft kinds of 

fusain are recognized in coal and finelv divided 

fusain is known in some cases to be a component 

of the durain and clarain fractions (6). 

Fig. 4 shows fusain, moisture, ash. volatile 

matter contents and heating value in Btu per 

[round, for ten successively smaller size intervals 

of Clements coal. The fusain content is calcu¬ 

lated to the dry, ash-free basis while the otlun 

components are calculated to the dr\ -mineral 

matter-free basis, which for this coal is sub 

stantially the same thing. The inverse relation 

ship of the fusain and volatile matter contents is 

normal as it is universallv recognized that fusain 

is lower in volatile matter than are the othei 
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Figure 4. Moisture, volatile matter, tusain content 
and heating value plotted as a function of particle size, 
Clements bed raw coal. 

petrographic constituents. The curve in Fig. 5, 

showing fusain plotted against volatile matter, 

has an average slope which indicates a change 

of about 0.18% volatile matter per percent of 

fusain. The minus No. 200 fraction has a high 

volatile matter content in spite of its compara¬ 

tively large percent of fusain. This is probably 

due to the fact that vitrain tends to accumulate 

in this size, too. The —No. 50 + No. 100 frac¬ 

tion shows some of the same effect of vitrain 

concentration. 

Fusain in Float-and-Sink Fractions 

of Clements Bed Coal 

For the purpose of determining the extent to 

which fusain can be separated from the other 

petrographic constituents of Clements coal by 

gravity methods, separations of the plus one-inch 

and the —No. 4 + No. 8 sizes into three fractions 

were made with organic solutions having specific 

gravities of 1.28 and 1.60. The plus 1-inch frac¬ 

tion was separated after reduction to pass a No. 

60 sieve while the —No. 4 + No. 8 fraction was 

separated in its original size. For the plus 1-inch 

size, 26% of the coal was lighter than 1.28 sp. 

gr.; 59% was between 1.28 and 1.60 and 15% 

was heavier than 1.60. With the —No. 4 + No. 

VOLATILE MATTER CONTENT, PERCENT, DRY, MINERAL-MATTER-FREE BASIS 

Figure 5. Dry, ash-free fusain plotted as a function 
of dry mineral-matter-free fusain for several size frac¬ 
tions of raw Clements bed coal. 

8 coal, 66% floated at 1.28, 32% was between 

1.28 and 1.60 and 2% sank at 1.60. Fusain was 

determined only in the two lighter portions, the 

heavier fraction being essentially refuse. Figs. 6 

and 7 show the results of these determinations 

with the curves for raw coal of the two sizes from 

Fig. 3 plotted also. (Recheck value for plus 1-inch 

raw, from Table II, used in Fig. 6). They show 

TIME OF OXIDATION, HOURS 

Figure 6. Results of the oxidation of plus 1-inch raw 
Clements bed coal and of two float-and-sink fractions 
separated from the plus 1-inch fraction. Fusain con¬ 
tents shown on the dry, ash-free basis. 
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Figure 7. Results of the oxidation of — No. 4 + 
No. 8 raw Clements bed coal and of two float-and-sink 
fractions separated from that size. Fusain contents 
shown on the dry, ash-free basis. 

clearly that separation at a specific gravity of 

1.28 practically eliminates fusain from the float 

material. 

Oxidation Curves For Clements Coal 

Fig. 8 shows three complete oxidation curves 

for Clements coal. They prove quite clearly that 

the higher the fusain content, the gentler the 

slope of the transition portion of the curve from 

the oxidation of “coal” to the oxidation of fusain. 

The five-minute oxidations are significant. For 

plus 1-inch raw coal, only 0.7 % of the non¬ 

mineral material was oxidized at the end of five 

minutes. For the heavier fraction of the —No. 4 

+ No. 8 size, 3.3% was oxidized but for the 

lighter fraction, 64.4% had dissolved. This is 

Figure 8. Oxidation Curves of Three Samples of 
Clements Bed Co al, showing the fusain content of each 
on a dry-ash-free basis. 

interesting proof of the greater oxidizability of the 

“bright coal” fraction. The close resemblances 

between oxidation curves 1 and 2, Fig. 8, both 

for fusain-bearing “dull coal” and their contrast 

to curve 3 for “bright coal,” is further evidence 

of differences in chemical reactivity. 

Recently, a thought-provoking article by R. 

Lessing appeared in the British Periodical “Fuel” 

(7). The idea is not entirely new and has been 

advanced on a more modest scale in the United 

States (8). Briefly, it is a proposal that coal be 

prepared in such a manner as to separate bright 

coal, dull coal, dust, and mineral matter and that 

coal for ultimate utilization be allocated to the 

various consumers on this basis. It is readily seen 

that the three groups correspond roughly; first, to 

vitrain and some clarain; second, to durain or 

splint coal and some clarain; and third, to fusain. 

Comments upon the article by several Bureau of 

Mines engineers (6) indicated a belief that Less¬ 

ings’ suggestions have great stimulative value but 

that in practice they would be difficult to set up. 

In addition, they feel that American coals, per¬ 

haps, are not as susceptible to the concentration 

of the various petrographic constituents as are 

British coals. Durain, for example, which Lessing 

estimates makes up most of “dull coal” which in 

turn is about 20% of British production, is said 

to be practically absent from American coals or at 

least present only in small quantities, except for 

“splint” coals. (9) The coal from the Clements 

bed, however, seems to be one in which the sepa¬ 

ration of a combination of hard fusain and “dull" 

coal in one fraction and of “bright” coal in another 

may be affected largely by sizing and ash removal. 

Actually, the float 1.60 — sink 1.28 fraction of 

Clements coal contains much “bright coal" but its 

general appearance is decidedly duller than that 

of the float 1.28 fraction. If further investigation 

should reveal other coals equally susceptible to 

such concentration, the possibility may exist for 

an increase in our supply of coking coals bv means 

of a separation of the more strongly coking por¬ 

tions of beds which at present are not quite 

suitable for coke making. Strongly coking, low 

ash material might also be provided for a further 

addition to the coking coal supply bv blending the 

selected fraction with some of our better known 

whole coking coals of a fairly high ash content. 

The “bright coal fraction of Clements and similar 

coals should also constitute superior material for 

Bergius hydrogenation and other specialized uses. 
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INCREASING THE EFFICIENCY OF SAMPLING INVESTIGATIONS 

George W. Snedecor 

Alabama Polytechnic Institute, Auburn 

Even a casual inspection is sufficient to con¬ 

vince one of the depth to which the practice of 

sampling has penetrated the structure of our so- 

cietv. The public opinion polls have demonstrated 

their reliability; the physician in certain diagnoses 

relies heavily on cell counts of minute quantities 

of blood; the producer of butter or icecream may 

be fmed if the fat content of a small sample of 

his product falls below the legal standard; and 

the sociologist draws conclusions about human 

conduct from observing a small fraction of the 

population. 

Samplers do not always think of themselves 

as very scientific people. The housewife quite 

casually tastes a spoonful of soup to learn if the 

kettle-full is properly seasoned. The small boy 

tests the temperature of the pond before ventur¬ 

ing in for the first swim of spring. Sometimes he 

is deceived by his sample, finding that below the 

warm surface the colder water of winter still 

lingers. 

This youngster’s failure to get a representative 

sample is not infrequently shared by his older and 

more experienced colleagues. The science of 

sampling is new, and its rules are not always 

understood by those who practice it. Before dis¬ 

cussing the results of a well-designed experimental 

sampling, it may be well to review some of the 

principles that apply generally to all such investi¬ 

gations. The basic characteristic of the process is 

that information about a population is to be ac¬ 

quired from the examination of onlv a small frac¬ 

tion of its members. This fraction is called a 

sample. Now, the facts about the sample may 

usually be known with some degree of precision: 

The problem is to make inductions about cor¬ 

responding features of the population. To do this 

successfully, the sampling must be designed in 

accord with scientific procedures developed by 

mathematical statisticians, and it must then be 

carried out by interviewers and experimenters 

familiar with the practical difficulties that are 
to be overcome. 

Two broad requirements apply to all samplings. 

They must be designed and conducted: first, so as 

to yield unambiguous answers to the questions 

asked; and second, so as to require the minimum 

outlay of available resources. The title of my 

papei falls mainly under the second of these re¬ 

quirements, but I shall take the liberty of occupy¬ 

ing part of the time with the first. 

Ambiguity is difficult to avoid. Both correct 

theory and expert practice are required to attain 

unambiguous results. The first and most funda¬ 

mental theoretical principle is that every individual 

in the population must have the chance of being 

drawn in the sample. This principle is often 

violated. Only a few days ago I was looking at 

the results of a sampling supposed to answer 

several questions about the farm population of 

Alabama. But at the very outset the investigator 

had excluded from his sampling all but six of the 

67 counties of the state. No farmer in the other 61 

counties had any chance of being chosen in the 

sample. For this reason, the sample could not 

possibly contain any information about the popu¬ 

lation of the excluded counties. So far as Ala¬ 

bama is concerned, the answers are ambiguous - 

no one can know the extent to which they repre¬ 

sent the facts about Alabama. 

How about the six counties in which the samp¬ 

ling was done? Did every farmer in these counties 

have a chance of appearing in the sample? Un¬ 

fortunately, no. Some sections of the counties were 

chosen arbitrarily because they were willing to 

furnish a certain amount of cooperation in collect¬ 

ing the information. One suspects that facts 

learned in these sections may be different from 

facts in uncooperative sections. Finally, it de¬ 

veloped that the chance of being drawn in the 

sample was not common to all, even in the sec¬ 

tions chosen for sampling. The interviewers them¬ 

selves chose the respondents. A survey conducted 

in this manner gives results which are completelv 

ambiguous. One has no idea whether or to what 

extent he may attribute the findings to the com¬ 

munity or to onlv the selected group interv iewed. 

There is no way to judge the extent to which the 

returns are affected by selectiv itv. Another wav 

of saying it is this: in a survey so conducted, it is 

impossible to know the relation between the 

facts of the sampled population and those ot Ala¬ 

bama or even of the counties v isited. 

One reason always given for this kind of samp¬ 

ling is that the selected counties and communities 

are representative. For certain known character¬ 

istics they doubtless are. To determine representa¬ 

tiveness in this sense, one must know the facts 

not onlv in the communities themselves but also 

in the state as a whole. Such tacts arc gotten from 

the census reports. As tor the unknown tacts to 

be learned from the sampling, the onlv wav to 

insure representativeness is to conduct the survev 

in accord with established principles, the most 

fundamental ot which is to assure ft' everv iiuli 

vidual a known chance ot being drawn in the 
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sample. If each member of the population has 

this assurance, the sampling is called random. 

The complete randomization of a sample over 

an entire state is not theoretically necessary and 

is usually not feasible. For most investigations, 

complete randomization would violate the second 

of our broad requirements; that is, the minimum 

outlay of available resources. Ordinarily, a state 

is divided into strata, each stratum consisting of 

individuals who are thought to be somewhat alike 

in respect of the characteristic under investiga¬ 

tion. One stratum might include urban dwellers; 

another, rural. Type-of-farming areas are often 

used as strata if questions about agriculture are 

involved. The point is that, in selecting strata, 

the investigator has the opportunity to utilize all 

his knowledge about the distribution of the char¬ 

acteristic being studied. He is invited to choose 

the strata so as to make each one as homogeneous 

as he cam He will then be willing to leave to 

chance any further selection of the individuals 

for the sample. 

In each stratum, one or more large areas such 

as counties are ordinarily selected at random for 

the location of the sampling. These large areas 

are further subdivided into communities and a 

final random selection is made to determine those 

which shall be visited by the interviewers. Since 

the interviewer is instructed to visit every inhabi¬ 

tant of the communities finally drawn in the 

sample, the possibility of interviewer selectivity 

has been eliminated. The kind of sample I have 

been describing is known as a stratified random 

sample. 

It is expensive to construct such a stratified 

random sample. Fortunately, the materials have 

been made available by the government Bureaus 

of Census and Agricultural Economics in coopera¬ 

tion with the Statistical Laboratory of Iowa State 

College. Available material consists of county and 

city maps on which are delineated communities 

which have been randomly selected to contain 

specified fractions of the total population. This 

project is known as the Master Sample Materials. 

Information about it may be obtained from the 

agencies mentioned. 

Before turning to questions about biological and 

medical experimentation, it may be interesting to 

examine two other popular forms of sampling, the 

mailed questionnaire and the opinion poll. Of 

these, the mailed questionnaire is probably the 

cheapest way of collecting data, and I guess it is 

still the most prevalent method despite the tre¬ 

mendous activities of polling organizations. 

Private operators of the mailed inquiry usually 

send their questionnaires to all the names on a 

list or to a random sample of them. If the ques¬ 

tionnaires are well designed and if the recipients 

are accurate in making their replies, this is an 

ideal way of sampling the population represented 

by the list of names. Unfortunately, the majority 

of the questionnaires are never returned. In a few 

instances which I know of, replies have been 

received from between 70% and 90% of the 

original sample, but 15% and 25% are more 

usual figures. 

This failure to get replies introduces an element 

of ambiguity into the results. Those who reply 

may not be representative of the population, and 

the extent to which they are or are not repre¬ 

sentative is unknown. There are methods of 

getting some information on this point by use of 

regressions on control data; but the regression of 

the characteristic being inquired about on the 

control is itself never known. My opinion is that, 

except for some highly specialized operations, the 

mailed questionnaire is too uncertain to be useful. 

To the layman, the opinion poll has become 

symbolic of sampling. As usually conducted, this 

is a stratified but non-random sample. The strata 

are of three kinds, geographic, biologic, and socio¬ 

economic. Geographic stratification is achieved by 

the choice of widely scattered localities in which 

the interviews are to be conducted. So far as 

I know, the choice of the localities is never 

random. Biologic and socio-economic stratification 

is attempted by adjusting the numbers of males 

and females, rich and poor, etc., who are chosen 

for the sample so that their numbers correspond to 

uniform fractions of census totals. The difficulty 

here is that census information is never up-to- 

date; economic levels, for example, being now 

very different from those in 1940. Nevertheless, 

even rough approximations are rather effective. 

The final choice of the respondent within the 

stratum is left to the interviewer. 

The lack of randomness in the designation of 

communities to be sampled and of the respondents 

in those communities is the big question mark in 

the conduct of opinion polls. Another question 

is the cost of obtaining the present amount of 

information by methods that are theoretically 

sound. An investigation of these questions is now 

being conducted at Princeton University; the re¬ 

sults are being awaited with keen interest. 

So far, my illustrations have dealt with the 

sampling of social or economic populations, but 

the principles are identical with those used in 

other fields. The forester estimates the stand of 

timber and the botanist investigates the preva¬ 

lence of species by samples which must be laid 

out objectively and at random. Most agricultural 

experimentation is done by use of field or orchard 

plots which are stratified into blocks with treat¬ 

ments randomly applied. In the standardization 

of pharmaceuticals, great advances have been 
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made during recent years, Gaddum in England 

and Bliss in this country having been leaders in 

implor ing methods. 

Some elaborate and expensive experiments are 

not free from the charge of being ambiguous. I 

have in mind an experiment, conducted in a 

medical research laboratory, purporting to de¬ 

termine the difference between the irritating ef¬ 

fects of the smoke from two brands of cigarettes. 

Irritation was measured by the edema produced 

in the everted eyelid of an anesthesized rabbit 

after contact with the smoke of the cigarette. 

The procedure was standardized with great show 

of scientific precision, a carton of cigarettes of 

each brand was purchased, and 50 of each kind, 

chosen at random, were tested in 50 rabbit eyes. 

"The experiment was set up to be analyzed sta¬ 

tistically” according to a cliche now going the 

rounds. Indeed, it was analyzed statistically by 

experts on both sides, and all agreed that sample 

A was more irritating than sample B. 

But what about the population sampled? Did 

every cigarette of each brand have a known chance 

of appearing in the sample? I think not. True, 

the cartons were unselected; but each could repre¬ 

sent no more than a small fraction of the cigarettes 

produced by the factories during a single day. 

Doubtless, the irritating quality of the manufac¬ 

tured product changed appreciably from day to 

day — possibly from hour to hour. The sources 

and mixtures of the tobaccos, the flavoring 

products, the wrapping paper, the moisture con¬ 

tent, and perhaps many other characteristics are 

always varying. The only information produced 

by this expensive experiment was that the cigar¬ 

ettes of one carton were more irritating than those 

of another carton. So far as brands are concerned, 

the results were, in my opinion, wholly ambiguous. 

To learn anything about brands it would be neces¬ 

sary to sample each product over a period of time. 

One could then determine whether the irritating 

qualities of the two brands are constant; and if 

so, which brand, if either, is constantly more 

irritating. 

Please observe this: The ambiguity in the ex¬ 

perimental results cannot be corrected by statis¬ 

tical analysis. The fault lies in the structure of 

the experiment. Though correct statistical pro¬ 

cedure can elicit all the information that has 

been wrought into a set of data, always the in¬ 

corporation of that information in the data is the 

function of the design and execution of the 

sampling. Statistics can do no more than sum¬ 

marize that information which has been collected 
by the sampler. 

You will notice that I make a sharp distinction 

between information and data. Data may contain 

no information. The wise statistician refuses even 

to look at data until he has assured himself that 

the process of collection has been such as to 

guarantee the presence of information in sufficient 

amount to warrant the expense of statistical an¬ 

alysis. 

The topic of this paper falls under the optimum 

use of available resources. The results of a well 

designed and well conducted sampling contain 

information not only on the subject being investi¬ 

gated but also on the improvement of the design 

for further trials. My purpose is to examine with 

you the data from a successful experiment to 

learn if the information could have been gotten 

more cheaply. 

The experiment was to evaluate the loss of a 

nutritive element, ascorbic acid, during the stor¬ 

age of frozen snapbeans. After quick freezing, 

packages of the beans were held for periods of 

2, 4, 6 and 8 weeks at each of four temperatures: 

0°, 5°, 10°, and 20° Fahrenheit. Three packages 

were assigned at random to each of the 16 storage- 

temperature combinations. The 12 packages to be 

kept at any one temperature were placed at 

random in the constant temperature compartment 

of the freezer, then removed for analysis, three 

at a time, at the end of the several storage periods. 

In addition, twelve packages were quick-frozen, 

then tested at once for their ascorbic acid content. 

On each package there were two separate de¬ 

terminations of the concentration of the vitamin. 

The averages for the 17 treatments are recorded 

in Table 1. 

Table 1—Average Concentration of Ascorbic 

Acid in Snapbeans (mg. per 100 g.) 

Storage Time Storage Temperature (Fahrenheit) 
(Weeks) 0° 5° 10" 20° 

0 16.2 
2 15.0 14.2 14.9 11.4 
4 15.7 16.0 14.3 9.2 
fi 15.4 14.4 13.7 7.0 
8 15.5 13.2 12.3 5.3 

It is clear from examination of the table that 
at 0° F '. temperature there was no apprcc •iable 
loss during the entin 5 storage period. Oi i the 

contrary at 20° F. tl lie vitamin was lost ; it an 

almost uniform rate of two un its per st ora«j;o 
period. At the inter mediate to nperatures . the 
losses were evident 1 nit less pu nnounced. w ith 

considei able sampling variation a t 5° F. 

Read ing tl ic last line of the table ’ vou w ill i lotiee 

that, at tiie end of 8 weeks stora go. the coucen- 

tration decn ,'ased slowly lrom 0 through 10". 

then di 0|>|H •d rapidh at 20". 1 "or the si loiter 

storage neri< h!s, the > ;amc kind < of trend i s ob- 

served, but 1 less pronounced. 
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One object of the experiment was to learn the 

maximum temperature that a manufacturer could 

allow in a freezer without undue loss of nutritive 

value in the food. It is expensive to both the 

manufacturer and to the owner of the freezer to 

maintain low temperatures. On the other hand, 

food loses both nutritive value and flavor it kept 

at too high a temperature. 

The object oi the experiment was achieved by 

fitting a curved surface to the data, the equation 

being, Y = 15.6 - 0.014 ST - 0.0027 ST2, in 

which Y is the estimated concentration of the 

vitamin at the end of S weeks of storage with 

temperature T degrees Fahrenheit. Such ques¬ 

tions as this can now he answered: What tem¬ 

perature is required to prevent the loss of more 

than 10% of the vitamin during 8 weeks storage? 

Or: How long can beans he stored at 15° Fahren¬ 

heit with loss of no more than 15% of their 

ascorbic acid? 

The variation among the ascorbic acid determi¬ 

nations is attributable to four sources, as indi¬ 

cated in Table 2. The average differences between 

Table 2—Analysis of Variance of Ascorbic Acid 

Concentration in Snapbeans. 

Source of Variation 
Degrees of Mean 
Freedom Square 

Regression Constants o 531.2 
Deviation oi Means from Regression 14 4.14 
Deviation of Packages from Means 43 1.411 
Difference between Readings 60 1,375 

the pairs of readings on a pack age are repre- 

sented by the final line of the table. Variation 

among the packages in each treatment gave rise 

to the mean square in the last line but one. The 

deviations of the treatment means from the fitted 

surface account for the mean square in the second 

line. Finally, the variation in the level of the 

regression surface itsell is responsible for the 

largest of the four comparable mean squares. 

The predominant size of this last mean square 

indicates that the fitting of the surface to the 

data was quite successful. Since the remaining 

variation among the ascorbic acid determinations 

is relatively small, most of the variation is ac¬ 

counted for by the storage-temperature treatments. 

The theory of estimation applied to this analysis 

of variance enables us further to subdivide the 

variation among package means. Part of this is 

identified with the variation of the determinations 

of ascorbic acid, whose mean square is 1.375; 

and a remaining small part, 0.018, with the true 

differences among packages treated alike. This 

shows that the two chemical determinations on 

the same package vary relatively more than do 

the true concentrations in the three packages 

treated alike. 

We are now in a position to answer some 

searching questions as to what would happen if 

the investigator made some changes in the design 

of the experiment. Suppose, for example, he 

should double the number of packages per treat¬ 

ment, making only one determination per pack¬ 

age? Would he increase or decrease the amount 

of information obtained from the same outlay of 

money? 

To answer such questions, we write down two 

expressions, one specifying the amount of infor¬ 

mation in a treatment mean; the other, the total 

cost of the treatment. If P stands for the number 

of packages per treatment in the redesigned ex¬ 

periment and R the number of readings (i.e., de¬ 

terminations of ascorbic acid) per package, the 

information contained in the treatment mean is 

P R 

1.375 + 0.018 R 

Furthermore, if a reading costs C times the 

cost of a package, the cost of a treatment mean 

is P (1 + RC). One more bit of information is 

available. The cost of a treatment mean in the 

experiment as performed was C0 - 3(1 + 2C). 

Applying the methods of differential calculus 

to these expressions, we reach the results that 

the maximum amount of information per dollar 

can be obtained from a treatment mean if 

R = / -__L375 , and P = _C21_. 
V 0.018 C 1 + RC 

This shows that the structure of the optimum 

experiment depends on C, the relative cost of 

a reading and of a package, and this is known 

from the records of the experiment. 

Figured on a commercial basis, the cost of a 

package of frozen beans is about equal to the 

cost of the chemical analysis necessary to de¬ 

termine the concentration of ascorbic acid; i.e., 

C — 1. This specifies in the optimum experiment 

only one package per treatment instead of three, 

but 9 readings on the package instead of the 

original two. The redesigned experiment is ex¬ 

pected to furnish 25% more information than 

the original at no increase in cost. Another way 

of saying it is that the same amount of informa¬ 

tion could be gotten for 80% of the original cost. 

The purpose of this illustration is to show you 

that the results of a well designed and well exe¬ 

cuted sampling are valuable even after the origi¬ 

nal questions have been answered. Such results 

can be used to increase the efficiency of similar 

samplings to be undertaken in the future; that is, 

to increase the information that can be bought 
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with a dollar, or to decrease tire cost of a specified 

amount of information. 

In closing, I wish to emphasize the notable fact 

that, with the knowledge of variation usually 

available, the statistician is able to specify both 

the design and the size of a sampling that will 

answer the question posed by the investigator. 

In this way he can meet both requirements of 

sampling: Ambiguity is avoided by having the 

experiment large enough to get answers with re¬ 

quired reliability, and there is no waste of re¬ 

sources due to unnecessarily extensive sampling. 



THE IMPORTANCE OF GOOD STOCKING FOR MAXIMUM 

WOOD PRODUCTION 

By Rudolph Stahelin 

Associate Forester, Southern Forest 
Experiment Station, Auburn 

An ache of forest land on a given location is 

capable of producing a certain amount of vege¬ 

table material. The kind and quantity of this 

material varies according to climate and soil. It 

is the objective of silviculture to see that the 

resources of the location or site are converted into 

valuable forest products and not wasted in the 

production of useless or even harmful plants. 

European foresters have provided the following 

data for the total production of dry-weight matter 

under two extreme conditions. One is an open 

northern spruce forest in Sweden with a dense 

ground cover of vaccinium, and the other is a 

dense spruce forest in Switzerland having a prac¬ 

tically clean floor of needle litter. 

Yearly Production Per Acre 

Dry Matter 

Northern Central 
Forest European Forest 
Open, Fully stocked, 

jioor site good site 

Kg. % Kg. % 
Wood 240 29 2,300 71 
Needles and twigs 280 33 720 22 
Ground flora 320 38 240 7 

Total 840 100 3,260 100 

Analagous data for production of dry matter in 

southern forests are not available. Even a casual 

inspection of southern woods will show great 

variations in the efficiency of the use of the natural 

resources of the site in regard to the production 

of valuable forest products. It is easy to visualize 

that in most bottomland woods of the South, for 

instance, the greatest portion of the productive 

capacity of the site is wasted on useless or even 

harmful vegetation such as grape vines. 

The community of forest trees is not haphazard, 

hut built up according to certain patterns. In the 

even-aged forest, the distribution of trees accord¬ 

ing to size classes resembles the curve of the 

normal chance distribution. Each tree of a cer¬ 

tain size needs a certain amount of space from 

which it can draw water, nutrients, air, and sun¬ 

shine. This space has been determined for some 

species. Loblolly pines 4, 12, and 20 inches in 

diameter breast height require as a minimum 

about 30, 200, and 500 square feet of space, 

respectively. If fewer than the number of trees 

of a given size necessary for full stocking are 

present on the area, weeds, brush and tree seed¬ 

lings will establish themselves to utilize the space, 

nutrients, etc., not taken by the trees of the 

forest. A large amount of the yearly production 

of dry matter is thus diverted to the ground flora. 

On the other hand, if the forest stand is already 

fully stocked, if the resources of the location are 

already completely utilized by the trees, some trees 

must die to provide room and release nourishment 

to enable the remaining trees to grow. 

The forest stands should be managed in such 

a way that the greatest possible proportion of 

the dry matter produced on the area consists of 

wood, and more specifically of wood of the right 

species and of high quality. There exists an init- 

mate relationship between the number of trees 

on a given site at a certain age and the total 

wood production, growth of individual trees, and 

quality of wood produced. 

Professor L. M. Ware established a series of 

slash, loblolly, and longleaf pine plantations on an 

abandoned field at the Agricultural Experiment 

Station in Auburn in 1932, to study this relation¬ 

ship. This experiment contains 75 one-quarter 

acre plots, on which the trees were set out in 

square spaeings varying from 4x4 to 16 x 16 

feet. After 14 years in the field, these plantations 

furnished the following data concerning total 

wood production, size of trees, degree of stock¬ 

ing, and quality of lumber. The results for lob¬ 

lolly pine are shown in the table that follows. 

The 4 x 4-foot planting has reached an over¬ 

stocked condition. Although total volume produc¬ 

tion is high, intense competition between the trees 

has retarded diameter growth, especially for the 

last two years. The 6 x 6-foot planting is just 

entering an overcrowded condition. The 8 x 8-foot 

planting is beginning to make the most efficient 

use of the productive capacity of the site. On 

the plots with wider spaeings, especially the 12 x 

12- and the 16 x 16-foot spaeings, the resources 

of the site are still only partially used for tree 

growth. A ground cover of broom sedges and 

briars, completely lacking on the 4x4 and 6x6 

plots and only sparsely developed on the 8x8 

plots, is very rank on the plots with the wide 

spaeings. It is evident, however, that the average 

tree reaches sawlog size much sooner with wide 

than close spaeings. 

Other factors, such as the quality of the wood 

produced, must also be considered along with 

total amount of wood production and average size 

of the trees. The faster diameter growth of the 
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Loblolly Pine Plantation, 14 Years Olil 
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Spacing 
Trees 
per 
acre 

Wood to 
2" top 
Cords 

Average 
diameter 

inches 

Diameter 
growth1 
inches 

Per cent 
of full 

stocking2 

Knot 
surface3 
sq. in. 

Per cent 
of trees 

cankered4 

4 > ; 4 1,904 .30.2 .3.7 .11 124 1,3 7 
6 > ; 6 9S2 30.9 5.0 ,30 102 1.6 9 
8 ' ; 8 566 26.4 6.1 .33 83 12.1 11 

10 > ; 10 418 19.7 6.3 ,30 64 7.5 10 
12 > : 12 260 17.9 7.7 ,52 56 15.1 16 
16 > ; 16 154 13.4 8.7 .46 40 20,3 12 

1 Average annual growth in diameter of all trees during last 2 years. 
2 Actual basal area in per cent of basal area of fully stocked stand of equal average diameter, roughly 

corresponding to degree of crown closure. Based on U.S.D.A. Misc. Pub. 50. 
3 Cross section of all live branches, all sound dead branches and stubs or open branch scars over IV2 inches 

in diameter on surface of first 16-foot log; average for crop trees only. 
4 Trees with trunk or branches close to trunk affected by cankers caused by fusiform rust. 

fives planted at progressively wider spacings is 

gained at the expense of greater knottiness of the 

wood produced. This defect may he remedied by 

pruning. These experimental plots also support 

the observation reported from other locations that 

the incidence of cankers caused by the fusiform 

rust is relatively more frequent with wide than 

with close spacings. 

All these factors must be considered in deciding 

at which spacing to start a planting and at what 

densities to maintain it during its development. 

This will depend largely upon the objectives of 

the forest management, in other words, on the 

products to be raised as the principal crop and 

on the merchantability of the products that may 

be harvested in thinnings and intermediate cut¬ 

tings. The stand of trees must be managed in such 

a way that the inherent resources of the site are 

converted into the desired size and quality of 

products in the most economical way. To accom¬ 

plish this, the most advantageous compromise 

must be made between the conflicting factors. 



TIIE PRESENT CONDITION OF ALABAMA'S FOREST RESOURCE 

By f. M. Stauffer 

State of Alabama 
Department of Conservation 

Division of Forestry 
Montgomery 

The present condition of Alabama’s forest re¬ 

source can properly be gauged only by compari¬ 

son with some previous period in the State’s 

history. 
Therefore, a brief historical review of the 

pertinent data pertaining to the forest area, the 

character of the tree growth, the timber stand, 

and lumber production should develop a back¬ 

ground or a basis for drawing a reasonable con¬ 

clusion. 

The Forest or Woodland Area 

The original forest area of Alabama has been 

estimated at 32 million acres. In the Twelfth 

Census Report (1900), the forest area was placed 

at 24,512,000 acres. Information showing the 

decrease in forest area by periods prior to 1900 

is not readily available. In 1905, the estimate 

was 23,680,000 acres or 72%% of the total 

land area of the State. 
In 1902, Dr. Fernow, Chief of the U. S. Forest 

Service, took issue with Mr. Henry Gannett, 

Geographer, who wrote the forestry text contained 

in the Twelfth Census Report, in regard to the 

area which supported merchantable timber or 

was capable of growing timber within a genera¬ 

tion. Dr. Fernow prepared a table which showed 

74% of Alabama’s land area as “brush, forest and 

waste land.” He indicated that 53% was prob¬ 

ably forest. 
The Alabama State Commission of Forestry 

estimated the forest area as follows: in 1924, 20 

million acres; in 1926, 22 million acres; in 1929, 

22 million acres; and in 1933, 22% million acres. 

The estimate for 1926 was quite reliable, for it 

was based on a special statistical report prepared 

by the Bureau of the Census for the Commission 

of Forestry. 

The Forest Survey which was made by the 

U. S. Forest Service in 1935 and 1936 placed the 

forest area at 18,877,725 acres. This figure is 

fairly accurate since it was determined as a result 

of a detailed “on the ground” field survey. Doubt¬ 

less this estimate will stand for some time. As 

additional lands are cleared for agriculture, an 

equal acreage is being planted or permitted to 

revert naturally to tree growth. This area of ap¬ 

proximately 19 million acres will have to be 

depended upon to grow Alabama’s tree crop. An¬ 

other factor which indicates that the total area 

of forest land may be stabilized at 19 million 

acres is the disclosure that 26% of this area was 

at one time or another under the plough. 

Character of Tree Growth 

The records of the early botanists do not throw 

very much light on the amount or quality of the 

timber stands that existed in Alabama at the time 

they were studying and exploring the plant life 

of the State. Included in this group are William 

Bartram, who visited Alabama in the years 1773 

to 1778; Samuel Botsford Buckley, who settled 

in Wilcox County about 1839; Dr. Hezekiah 

Gates, an apothecary from Mobile, who collected 

plant specimens from the coast region about 

1836; judge Thomas Minott Peters, who prac¬ 

ticed law until his death in 1888; and John F. 

Beaumont, a school teacher, who died about the 

close of the War Between the States. 

Their observations, however, do cover some¬ 

what generally the timber types that were occu¬ 

pying the land. It can be deduced from their 

writings that the hardwood species were quite 

prominent in the composition of the timber stands 

on most sites. The one prominent exception was 

the lower coastal plain or the Maritime Pine 

Region as it was called by Dr. Charles Mohr. 

Here, longleaf pine predominated with slash pine 

and loblolly pine encroaching whenever fire, storm 

or overcutfing removed the original growth. 

In 1905, Mr. Henry Gannett, described the 

timber growth in these words: 

“Alabama—the northern part of the state, in¬ 
cluding nearly three-fourths of it, is covered with 
a timber growth of which hardwoods form the 
principal component . . . The southern fourth 
of the state is covered with a nearly pure growth 
of yellow pine, mainly of the longleaf species. In 
the marshes around Mobile Bay, however, this 
gives way to cypress.” 

Within recent years, some authorities, particu¬ 

larly foresters, have decried the “hardwood in¬ 

vasion” of pine lands. It is implied that these 

lands always supported pine timber in pure 

stands, but in view of what is known of the 

original timber growth, there is presently an 

apparent tendency on the part of the hardwoods 

to seek a balance with pine on the lands that 

normally supported a mixed forest. In the upper 

three-fourths of the State, the stands of pure pine 

occurred on fairly well-defined areas before the 

hand of man interrupted the natural plant sue- 
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cession. In the second growth timber, many 

stands of pure pine resulted from the seeding-in 

of abandoned agricultural land. The “comeback 

of the hardwoods may be the salvation of the 

pines. To crop pine for rotation after rotation may 

cause deterioration of the soil. There is some 

evidence that mismanagement of the soil, includ¬ 

ing the effects of repeated fires, may be responsible 

for the so-called “littleleaf” disease of the short- 

leaf pine and “Cronartium" on the slash and 

loblollv pines. 

The hardwoods have a definite role in the grow¬ 

ing of the tree crop. It would be a mistake to 

grow pure stands of pine indefinitely on soils that 

are best suited to a mixture of pine and hard¬ 

woods. 

Timber Stand 

There is no record that gives a reliable estimate 

as to the amount of timber which made up the 

virgin forests of the State. More than likely, the 

average stand per acre was considerably less than 

we are willing to admit. 

For the Twelfth Census Report (1900), Mr. 

Gannett very cautiously estimated the average 

stand at 3,000 board feet per acre for the pine 

forests which extended from the Carolinas to 

Arkansas. For that same year, it was reported 

that the lumbermen of Alabama owned 1,224,835 

acres of forest land having an average stand of 

4,200 board feet per acre. 

In 1924, the State Commission of Forestry 

estimated the timber stand at 50 billion board 

feet; in 1926, the estimate was 48 billion board 

feet; in 1929, 44 billion board feet; and in 1933, 

33 billion board feet. 

The first dependable “on the ground” estimate 

was made by the Forest Survey in 1935 and 1936. 

As of that time, Alabama had a total sawing net 

volume of 38.491 billion board feet made up of 

25.3045 billion board feet of pine and 13.1865 

billion board feet of hardwoods. The resurvey 

made in 1946 indicated a total stand of 33.361 

billion board feet made up of 20.472 billion board 

feet of pine and 12.889 billion board feet of hard¬ 

woods. During the ten-year period the pine com¬ 

ponent had decreased 19% and the hardwood 

component, 3%. The total stand had decreased 
13%. 

With respect to total growing stock, which in¬ 

cludes sawlog size and cordwood size trees, from 

1936 to 1946 the pine decreased 2% in volume; 

the hardwoods increased 15%; while the total in¬ 

creased 5%. These figures are very conservative 

as indicated by detailed surveys made by the 

Division of Forestry in two of the sample counties 

on which the above percentages are based. 

Lumber Production 

The first census report giving quantity of lumber 

cut was for the year 1869. During that year, 

97,192,000 board feet were produced. From that 

year, production increased to approximately 

1,500,000,000 board feet and remained close to 

that figure, finally reaching a peak of 2,235,- 

738,000 board feet in 1925. The greatest com¬ 

mercial drain for a five-year period occurred from 

1925 to 1929 inclusive, with a total cut of 

10,551,593,000 board feet. With the industrial 

recession, production declined, reaching a low in 

1933 of 544,008,000 board feet. As business con¬ 

ditions improved, lumber production climbed, and 

as war threatened, it accelerated, reaching a high 

of 2,189,000,000 board feet in 1943. For the 

five-year period 1941 to 1945 inclusive, the total 

amounted to 9,646,140,000 board feet, only 

slightly less than the cut for the peak period of 

1925-1929. For the last three years of record, the 

lumber cut has been as follows: 

Year Amount 
1944 1,730,000,000 board feet. 
1945 1,594,000,000 board feet. 
1946 2,158,123,000 board feet. 

The Future of the Timber Resource 

Alabama’s tree crop in all probability will have 

to be grown on 19 million acres of land and this 

figure appears to be fairly constant. 

While the Forest Survey of 1946 shows that 

the hardwoods are increasing, there is no apparent 

reason for alarm. In order to grow satisfactory 

stands of pine on many soils, hardwoods are 

needed to avoid deterioration of the soil. Silvi¬ 

cultural systems designed to maintain a proper 

balance between pine and hardwoods will have 

to be adopted by practicing foresters. In other 

words, better forestry will have to be employed 

in the woods than is the case at the present time. 

Although the sawlog volume decreased 13r, 

during the ten-year period 1936 to 1946, the 

total growing stock increased 5%. This indicates 

that Alabama has the timber-growing potential 

probably the best in the South. 

Lumber is not the only product coming from 

Alabama’s forest lands. Particular mention is 

made of lumber because it accounts for approxi¬ 

mately one half the commercial drain and is gen¬ 

erally the end product of the timber-growing 

enterprise. What happens to lumber is an indi¬ 

cation of what happens to the' other forest 

products. The heavy lumber cut ol recent years 

has been possible only because of the growth rate 

of timber in Alabama. The original or \ irgin 

forests have been contributing ver\ little to the 

annual production since the total area of this 

type of timber is not in excess ol 80,000 acres. 
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The question at the moment is “Can Alabama 

sustain the heavy drain of recent years without 

reducing her forest capital or growing stock to 

the danger point?” The answer is yes, provided: 

1. That uncontrolled forest fires are entirely 

eliminated or the percent burned each year 

is brought down to the standard set for 

adequate protection. 

2. That conservative cutting of timberlands is 

extended to embrace at least 2/3 of our 

present forest area. 

3. That idle or unproductive forest lands not 

susceptible to natural seeding are planted 

to suitable species. 

4. That in handling timberlands, silvicultural 

systems are adopted that will utilize the 

full producing capacity of the site without 

inviting deterioration of the soil. 

We should know the answer to this question 

by 1956, provided a resurvey of the timber re¬ 

source is made at that time. 



ALABAMA SCIENTISTS 1933-1944 

By Katherine Vickery 

Professor of Psychology 
Alabama College, Montevallo 

There has been a decided growth in industrial 

development in Alabama within recent years and 

accompanying this growth in industry there has 

been a greater interest in all fields of science. A 

study of the men connected with scientific growth 

and development should be one key to the amount 

of scientific progress in Alabama. This study is 

concerned with the men who are engaged in 

scientific pursuits, men who have been born in 

Alabama and have become scientists, and men 

who reside and work as scientists in the state. 

The sources of the data on which the study is 

based are the 1933 and 1944 Editions of American 

Men of Science. The study includes men born 

in Alabama as well as those now living in the 

state. Its object is to discover the number of 

scientists in relation to the total population of 

Alabama, the nature of their training and a com¬ 

parison of the number and their training as re¬ 

corded in 1933 and 1944.1 In the 1933 Edition 

of American Men of Science (See Table I) 202 

1944 Edition of American Men of Science, 286 

scientists were listed as either born or living in 

the state. Of the total 286 scientists born or living 

in Alabama, 168 were native born and 47 of 

these were living in Alabama in 1944. There were 

165 scientists resident in Alabama, but 118 of 

these were born out-of-state. 

It was impossible to determine the size of the 

1933 population and so computations involving 

population are made from the 1930 census. Since 

the time involved in the collection of biographies, 

compiling and printing, requires more than a 

year, the population change would not be great 

between the census of 1930 and the compilation 

of material for the 1933 Edition. The same com¬ 

parison holds for the 1940 census with the 1944 

Edition. The total population of Alabama in 

1930 was 2,646,284. Reducing the above data to 

percentage (See Table II), 4.42 percent of the 

scientists per thousand of the population of Ala¬ 

bama in 1930 were born within the state. The 

Table I—Alabama Scientists Listed in 1933 and 1944 Editions of American Men of Science. 

1933 Edition 1944 Edition Percent Increase 

Number Living or Born in Alabama_ _ 202° 286° ° 42 
Scientists Born in Alabama_ _ 117 168 44 
Scientists Living in Alabama_ 120 165 38 
Born and Lixing in Alabama_ _ 35 47 34 

0 Five of these are starred. 
00 Four of these are starred. 

Table II—Alabama Scientists in Relation to Population of Alabama. 

1933 Edition 1944 Edition 
_ _ Number Percent Number Percent 

Scientists Born in Alabama_   117 4.42° 168 5.93° ° 
Scientists Living in Alabama_  120 4.53° 165 5.83°0 
Born and Living in Alabama_ 35 1.32° 47 1.66°0 

° Percent per thousand of population of Alabama 1930 census. 
00 Percent per thousand of population of Alabama 1940 census. 

scientists were listed who were either born or 

living at that time in Alabama. Of this number, 

117 were born in the state and 35 of these have 

remained as residents. There were 120 scientists 

who were resident in Alabama, but 85 of these 

came from other states and countries. In the 

1 Tabulations of data were made by students in 
Experimental Psychology at Alabama Collegi—Misses 
A. Cochran, M. Cooley, L. Knotts, F. Miller, and F. 
Rogers. 

scientists living in the state represent 4.53 percent 

per thousand of the 1933 population. The per¬ 

cent of those born and in residence is 1.32 percent 

per thousand ol the 1930 population. The popu¬ 

lation of Alabama for 1940 was 2,832,961. In the 

1944 Edition the percent ol scientists born in 

Alabama per thousand ol the 1940 population is 

5.93; ol those fixing in Alabama. 5.83 per thousand 

ol the 1940 population. There is 1.66 percent pei 

thousand ol the 1940 population who were both 
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born and resident in the state. Comparing the 

number of scientists per thousand of population 

of Alabama in 1930 and 1940, there is an increase 

of 1.51 percent of those listed who had been born 

in Alabama. There is an increase of the per¬ 

centage per thousand of population of resident 

scientists of 1.3 percent within this decade, and, 

ot those who were born and living in Alabama, an 

increase of .34 percent. Of those born in Alabama 

and listed (117) in the 1933 Edition only 35 

remained in the state, or 30 percent. In the 1944 

Edition, of 168 born in the state, 47 remained, or 

28 percent. 

Approaching the problem from a different angle, 

and eliminating changes within the population of 

the state, the difference in the number included 

in the study from 1933 to 1944 is the difference 

between 202 and 286, or 84 persons, or a 42 per¬ 

cent increase over the 1933 record (See Table I). 

There were 117 scientists born in Alabama whose 

names appear in the 1933 Edition and 168 were 

listed as born in Alabama in the 1944 Edition. 

The difference in the number of persons is 51 

and the percent increase is 44. The 1933 Edition 

listed 120 scientists resident in the state, and the 

1944 Edition, 165 in residence. The increase is 

45 persons or 38 percent. Of those born and 

living in the state, 35 persons were listed in 1933 

and 47 persons in 1944, an increase of 12 indi¬ 

viduals or 34 percent. 

In the 1933 Edition there were 5 starred men, 

4 of whom were born in Alabama. They were 

Drs. Robert D. Carmichael of Goodwater, Ben¬ 

jamin Duggan of Gabion, Horatio H. Newman of 

Seale, and Arnold P. Rich of Birmingham. Their 

fields are, listed respectively, mathematics, plant 

physiology and pathology, zoology, and pathology. 

Dr. Winifield Hall (retired) was living at living- 

ton and his native state was Illinois. His field 

was physiology. The same four men, born in Ala¬ 

bama, were listed again in the 1944 Edition. The 

four native Alabamians are all working outside of 

the state. 

The training of scientists born in Alabama and 

of those working in the state varied widely. Table 

III summarizes these data. 

Table fll—Training of Scientists of Alabama” 

1933 Edition 1944 Edition 

No Degree Listed 9 4 
Holding Bachelor’s Degree 23 19 
Holding Master’s Degree 60 62 
Holding Doctor’s Degree®0 110 201 
Honorary Degrees 2 14 

0 This table includes all scientists born or living in 
Alabama. 

°® All doctorates taken in course, Pli.D., M.D., Sc.D., 
D.Ed. 

In tabulating the data the highest degree listed 

by each individual was the one counted. Of those 

listed in the 1933 Edition of American Men of 

Science, 9 persons either fail to give their degrees 

or hold no degree; 23 individuals hold only the 

bachelor’s degree, 69 list the master’s as the 

highest degree, and 110 have earned doctorates. 

In the 1944 Edition, 4 persons were listed without 

degrees of any kind, 19 report the bachelor’s de¬ 

gree only, 62 list no degree beyond the master’s 

and 201 holtl doctor’s degrees taken in course. In 

the 1933 Edition, 2 scientists have honorary de¬ 

grees, and, in the 1944 Edition, there were 14 

individuals who had been the recipients of hono¬ 

rary degrees. 

There was no institution in Alabama during this 

period which granted the doctor’s degree, (except 

a Medical College from which 2 M.D.’s were 

listed), so scientists were trained outside the 

state. This probably accounts in some measure 

for the exodus of scientists from Alabama. In 

1933 of 117 native born scientists only 35, or 30 

percent had returned to work in their own state. 

In 1944, of 168 born in Alabama only 47 persons, 

or 28 percent were working in Alabama. A rather 

large percent of native born Alabamians take all 

their college training in institutions in other states. 

A tabulation of bachelor’s degrees2 conferred on 

the group listed in 1933 shows that Alabama Poly¬ 

technic Institute granted 28 degrees. University of 

Alabama 12 degrees, Howard College 5 degrees, 

and Birmingham-Southern 4 degrees, judson and 

Alabama State Normal College granted one degree 

each. This makes a total of 51 degrees given in 

Alabama. Out-of-state institutions gave 46 bach¬ 

elor’s degrees to scientists born in Alabama. The 

percent of bachelor’s degrees conferred by colleges 

within the state to native Alabamians is 53, while 

47 percent of the bachelor’s degrees granted are 

from institutions outside the state. Ot the scien¬ 

tists born in Alabama and listed in the 1944 Edi¬ 

tion of American Men of Science2, 83 persons or 

59 percent, received their bachelor’s degrees with¬ 

in Alabama while 58 persons, or 41 percent, were 

graduated from institutions outside the state. Ala¬ 

bama Polytechnic Institute conferred the bach¬ 

elor’s degree on 34 of the Alabama born scientists, 

the University of Alabama 27 degrees, Howard 

and Birmingham-Southern 10 degrees each, and 

Tuskegee and Springhill one each. 

Of the scientists born in Alabama and listed in 

1933, 67 individuals or 57 percent, hold doctor’s 

degrees taken in course. Tabulations include the 

Ph.D., M.D., Sc.D., and Ed.D. The earned doc¬ 

torates of men listed in the 1933 Edition were 

2 Some individuals did not list their bachelor’s de¬ 
gree lint listed higher degrees only. 
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conferred bv the following Universities: Johns 

Hopkins 15; Virginia 8; Columbia 6; Princeton, 

Tulane, and Harvard 3 each; California Institute 

of Technology, Chicago, Cornell, Iowa, Michigan, 

Peabodv, and Washington, 2 each; and one from 

each of the following institutions: Alabama, Ber¬ 

lin, Clark, Minnesota, Leipzig, Munich, Maryland, 

Oklahoma, North Carolina, Ohio State, Rice Insti¬ 

tute, Rutgers, Springhill, Vienna, and Wisconsin. 

Of the group listed in 1944, 120 persons, or 

71 percent of Alabama born scientists held the 

doctor’s degree taken in course. The degrees were 

conferred by the following Universities: Johns 

Hopkins 14; Chicago 11; Virginia 10; Ohio State 

7; Cornell. Columbia, Harvard, and Michigan 6 

each; Wisconsin 5; Iowa and Princeton 4 each; 

Peabody, Tulane, and Washington 3 each; Berlin, 

California Institute of Technology, Minnesota, 

Pennsylvania, Rush, Rutgers, and Yale granted 2 

each; and one each from the following institutions: 

Alabama, Brown, Cincinnati, Florida, Indiana, 

Leipzig, Massachusetts Institute of Technology, 

Missouri, Munich, New York, Nebraska, North 

Carolina, Northwestern, Oxford, Purdue, Texas, 

Springhill, and Vanderbilt. 

An analysis of the distribution of scientists over 

the state showed a concentration in Auburn, Bir¬ 

mingham, and Tuscaloosa. It seemed impossible 

to determine the exact connections of a number 

of the individuals, so no attempt has been made 

to list persons by the institution at which they 

work. Practically all, if not all, of those listed from 

Auburn are on the faculty of the Alabama Poly¬ 

technic Institute, and those from Tuscaloosa are 

on the staff of the University of Alabama. Bir¬ 

mingham has two colleges, Birmingham-Southern 

and Howard, who have men listed, but Birming¬ 

ham has a number of persons who are also con¬ 

nected with various industrial firms and the 

Southern Research Institute. Of the scientists 

working in Alabama at the time of the publication 

of the 1933 Edition, 32 were from Auburn; 27 

from Tuscaloosa; 20 from Birmingham; 7 from 

Montevallo; 6 from Montgomery; 4 from Spring¬ 

hill; and Marion and Mobile had 2 each. Other 

scientists were scattered individually over the 

state. At the time of the 1944 Edition, Tuscaloosa 

had 50 scientists listed; Auburn 49; Birmingham 

16; Sheffield 9; Montevallo 6; Montgomery 5; 

Florence 4; Mobile and Tuskegee 3 each; Fair- 

hope, Jacksonville, and Marion 2 each. The 

remainder were scattered about the state indi¬ 

vidually. 

Conclusions 

The above data would justify the following 

conclusions: 

1. The number of scientists in Alabama lias 

increased during the decade studied. The 

increase holds for the number born in the 

state as well as for those resident in Ala¬ 

bama. Since the biographies for the 1944 

Edition were collected during the war and 

men in the armed forces may have been 

omitted, the increase is probably greater 

than this study shows. 

2. More men born in Alabama entered the 

field of science and were listed in the 1944 

Edition than had been listed in 1933. The 

percentage of scientists born in Alabama, 

when studied in relation to the total popu¬ 

lation of the state, also showed an increase 

between 1933 and 1944. 

3. Less than one third of the scientists born 

in Alabama return to work in their native 

state. Since no institution within the state 

offers adequate training, and Alabamians 

must go elsewhere for the doctorate degree, 

many remain in the areas where they train, 

or obtain employment in other states. The 

data show that a slightly smaller percent 

of those born in the state returned to live in 

Alabama in 1944 than did so in 1933. 

4. The 1944 data reveal that more scientists 

were born in the state than are living here 

at the time. This was not true in 1933. 

5. While all data indicate an increase in the 

number of scientists born anti living in Ala¬ 

bama, the percent increase of those born in 

the state is the greater. 

6. It is significant that four starred scientists 

have been born in Alabama, yet no starred 

scientist is working in the state. 
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SECTION I 

BIOLOGY AND MEDICAL SCIENCES 

Spiders of bridge habitats in Alabama, Mississippi 
and Florida. Allan F. Archer, University. Bridge 
habitats constitute a sort of biocenose resulting from 
one of the products of human engineering activities. 
Insects seek shelter and even nesting sites under the 
superstructure and in general beneath bridges. Not¬ 
able are the ants (Camponotus) that are active on 
bridge timbers and the abundant Diptera, especially 
mosquitoes and eraneflies that habitually rest there. 
As a result of this numerous spiders take part in the 
food chain, and are themselves preyed upon by dirt- 
daubers at the same time that they themselves feed 
on paper wasps that nest in the same places. Among 
tlie spiders it is chiefly members of the families 
Sieariidae, Pholcidae, Uloboridae, Theridiidae, Mime- 
tidae, and Argiopidae that are regularly found. 

Loxosceles rufescens (Dufour) ALABAMA. FLOR¬ 
IDA 

Spermophora mericlionulis Hentz. Perennial. ALA¬ 
BAMA. Tuscaloosa. MISSISSIPPI. 

Uloborus glomosus (Walckenaer). Perennial. ALA¬ 
BAMA. MISSISSIPPI. 

Mimetus notius Chamberlin. ALABAMA. MISS¬ 
ISSIPPI. 

Mimetus hesperus Chamberlin. MISSISSIPPI. 
Panola County. 

AUotheridion glaucescens ( Becker). Except in win¬ 
ter. ALABAMA. MISSISSIPPI. 

AUotheridion murarium (Emerton). Except in win¬ 
ter. ALABAMA. 

Coleosoma flavipes Cambridge. Spring, summer. 
ALABAMA. MISSISSIPPI. 

Conopistha Frontata (Banks). Perennial. This spe¬ 
cies has been extensively confused with C. rufa, and 
north of its normal range has been found only under 
bridges. ALABAMA. Baldwin: Bibb: Autauga: 
Chambers: Dallas: Tuscaloosa: Choctaw: Washing¬ 
ton: Mobile: Escambia: Covington: Houston. 

Conopistlw rufa (Walckenaer). Winter, spring. 
ALABAMA. Tuscaloosa. 

Conopistha partita (Walckenaer). ALABAMA. 
M organ: Macon: Blount: Tuscaloosa. 

Latrodectus mactans (Fabricius). Except in winter. 
ALABAMA. MISSISSIPPI. Perennial. FLOHIDA. 

Parasteatoda tepidariorum (Koch). Perennial. ALA¬ 
BAMA. MISSISSIPPI. 

Tidarren sistjplioides (Walckenaer). Perennial. 
ALABAMA. MISSISSIPPI. FLORIDA. 

Paidisca marxi (Crosby). ALABAMA. MISSIS¬ 
SIPPI. 

Theridion albidum (Banks). Winter resident. ALA¬ 
BAMA. Bibb. 

Nicholasia pentagona (Hentz). Winter resident. 
ALABAMA. 

Leucauge mabelae (Archer) (description to be pub¬ 
lished soon). 

Theridiosoma Argentatum (Keys). ALABAMA. 
MISSISSIPPI. 

Argiope aurantia (Lucas). Winter egg-sacs. 
Argiope trifasciata (Forskal). Winter egg-sacs. 

ALABAMA. Bibb. 
Cyclosa turbinata (Walckenaer). Except in winter. 
Neoscona minima Cambridge. 

Spiders of the genus Conopistha (Argyrodes) in the 
web, of nephila in Alabama and Florida. Allan F. 
Archer, University. Conopistha (Theridiidae), the 
symbiotic spiders, are found in the webs many species 
and genera of the orbweavers (Argiopidae). Among 
the latter Nephila clavipes L., the silk spider, always 
harbors large numbers of Conopistha of both sub¬ 
genera, Argyrodes and Conopistha. The former is 
distinguished from the latter in the males in having 
not only a cephalic turret and clypeal apophysis but 
also in the fact that the apex of the cymbium of the 
palpus is notched. 

In Alabama Museum Paper 22, 1946, page 14 I 
recorded C. nephilae from southern Florida. This is 
erroneous, since the species is really C. cambridgei 
(rostrata Banks). The following records for several 
species are as follows: 

Webs of Nephila; Mount Meigs, Montgomery Coun¬ 
ty, Alabama, August 28, 1946, Conopistha (Argy¬ 
rodes) nephilae Tacz., 9 females, 4 males, Conopistha 
(Conopistha) partita Walck., 3 females, 2 males; Big 
Creek, Houston County, Alabama, August 1939, C. 
nephilae, 5 females, 8 males, Conopistha (Conopistha) 
globosa Keys., 9 females, 16 males. 
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One of the species is found extensively outside of 
the range of Nephila, and an example is the series 
taken from a web of Aranea cavatica Keys., Monte 
Sano. Madison County, Alabama, September 1939, S 
females, 1 male. 

Although C. nephilae and C. Cambridgei are not 
necessarily mutually exclusive, the latter seems to re¬ 
place the former in southern Florida, and the corrected 
records are given here: FLORIDA, St. Lucie: St. 
Lucie, Conopistha (Conopistha) cambridgei Keys., 
female, December 30, 1940; Charlotte: Murdock, fe¬ 
male, December 26, 1940; Dade: Cox Hammock, 3 
females, 2 males; Homestead, female, December 27, 
1940 Royal Palm State Park, female, December 27- 
28, 1940. In the last locality were also found Cono¬ 
pistha (Conopistha) americana Tacz., females, males, 
C. globosa, 16 females, 8 males, Conopistha (Cono¬ 
pistha) frontata Banks, 3 females. 

Hydroxyethylmorphine (10 min.) (Lantern). War¬ 

ner W. Carlson, Birmingham, Biochemistry Depart¬ 
ment, Medical College of Alabama. Alkylation of the 
phenolic hydroxyl group in morphine has been re¬ 
ported to produce codeine-like effects regardless of 
the nature of the substituting group. In the present 
study the beta-hydroxyethyl ether derivative of mor¬ 
phine was prepared by alkylation of the parent alka¬ 
loid with ethylene carbonate. The toxicity of the 
derivative was determined in white mice, and the 
relative analgesic potency by exposing mice injected 
with the drug to the pain stimulus produced by a 
heated plate. It was found to be 1/5 as toxic and 
1/5 as convulsant as morphine, and only 1/11 as 
toxic and 1/17 as convulsant as the methyl ether, 
codeine. By the assay method employed, codeine was 
found to be 1/10 as analgesic as morphine, while 
the hydroxyethyl ether derivative was 1/15 as potent 
as the parent alkaloid. Hydroxyalkyl analogs of other 
morphine derivatives are being prepared. 

The LD.„ of pentobarbital in nursed and unnursed 
newborn rats. Emmett B. Carmichael and Wal¬ 

ter H. Johnson. Biochemistry Department, Medi¬ 
cal College of Alabama, Birmingham. Young rats 
less than 24 hours old were used. All injections 
were made intraperitoneally and the animals were 
immediately placed in an incubator to avoid chill¬ 
ing. The stoppage of the heart beat was taken 
as the time of death. The doses employed were 30, 
40, and 50 mg./kg. body weight. The rats were 
separated into three weight-groups: (1) 4.0-4.99 
grains, (2) 5.0-5.99 grams, and (3) 6.0-7.5 grams. 
The nursed rats survived a larger dose than did 
those that did not nurse. The LD.™ for the nursed 
rats seems to be almost 40 mg./kg. while the LD.-,n 
for those that did not nurse was about 30 mg./kg. 

Erythrocyte and plasma chlorinesterase values in 
epileptic patients. J. K. Cline, R. B. Johnson, W. II. 
Johnson, Samuel Little, Annie Laurie Boggs, Jane 

Aldrich, Departments of Biochemistry, and Division 
of Neurology, Department of Medicine, Medical Col¬ 
lege of Alabama, Birmingham. Previous communica¬ 
tions in this series have dealt with the red cell cholin¬ 

esterase content of normal subjects1, anemic patients2, 
including some patients who were also leukemic, and 
with the effect of incubation of red blood cells with 
folic acid3. In this paper we wish to consider the 
red cell cholinesterase of subjects with various types 
of neural disorders, particularly epilepsy. 

Since cholinesterase is involved in neurosynaptic 
and neuromuscular transmission4, it would seem log¬ 
ical to study distribution of that enzyme in the tissues 
of subjects suffering from neural disorders. Neither 
of the blood esterases has been shown definitely to 
be connected with neural function, nor, on the other 
hand, have they been shown not to be connected witli 
neural physiology. In fact, no one has assigned any 
particular function to the presence of these enzymes 
in the blood. 

There have been a few reports in the literature 
on cholinesterase activity and neurological disorders. 
Most of the work has been done in connection with 
myasthenia gravis5, but there are one or two reports 
in connection with epilepsy6. It was hoped that 
cholinesterase studies would be of value in determin¬ 
ing the etiology of epilepsy, both as a diagnostic test 
for the disease, and as a pharmacological test for 
new anti-convulsant drugs, possibly even suggesting 
a new less dangerous treatment of the disease. 

We have studied a group of 58 epileptic patients; 
in most of these cases we have determined both 
plasma and red-cell-esterase. As in former papers the 
red cell r allies are reported as cmm. (XL evolved 
per million cells per hour, while the plasma esterase 
was reported as cmm. CO- per 100 ec. plasma per 
hour. 

To summarize this data, we have plotted distri¬ 
bution curves showing the normal and epileptic red 
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Figure 1. 

cell and plasma cholinesterase. (Sec figure lb Tli< 
epileptic rod-cell-estcrasc ranges from 1.2S\10 to 
15.35x10 ', while that ol the normals tails within 
the 3.94x10-“* to S.OO.xlO-4 range, with an average of 
about 7.50xl0-4. Ninety-two per cent, ol the normals 
tell within the 5.00x10-4 group, while 17 per cent ot 
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the epileptic were in the B.OOxHM to ll.OOxlO-1 
group. 

The epileptic plasma cholinesterase figures ranged 
from 18.94 to 85.12 with 36% of cases falling within 
the 50-60 group, whereas only 15% of normals were 
in this group. Forty-eight per cent of normals were 
in the 30-40 group and only 21% of the epileptics 
were found in this range. 
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We have provisionally concluded that there is an 
increase in plasma or red cell cholinesterase in 
treated epileptic patients and that in all probability 
this increase is due to the medication. Further in¬ 
vestigations will be made to establish this hypothesis. 
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The effect of incubation of erythrocytes and plasma 
with folic acid and liver extract on cholinesterase 
content. J. K. Cline, R. B. Johnson, W. II. John¬ 

son, Department of Biochemistry, Medical College of 
Alabama, Birmingham. Since the discovery of its 
intimate relationship with nerve impulse transmission, 
the acetylcholine-cholinesterase system has received 
considerable attention from physiologists, biochemists 
and neurologists alike. There have been numerous 
reports of the cholinesterase content of blood and 
other tissues, muscles, motor-end-plates and neural 
tissue. A good review of much of this work has been 
giver by Click (1) in 1941. In studying the acetyl¬ 
choline splitting faculty of these various systems it was 
discovered that there were two separate and distinct 
enzymes involved (2 a, b, e). One is a specific enzyme 
which operates at very low concentrations of substrate, 
corresponding to probable normal physiological condi¬ 
tions. the other is a non-specific esterase splitting esters 
other than those of choline, and have a substrate 
optimum considerably higher than that of the specific 
enzyme. It has been discovered that the circulating 
blood contains both enzymes (3) but that the specific 

Table I—Cholinesterase Values Per Million Red Corpuscles. 

Condition BBC True ChE 
ChE incu¬ 

bated (2 hrs. 
37.5° C) ( 

ChE 
Incubated 
with folic 

2 hr. 37.5° C) 

1. Normal _ 4.29 7.68 6.65 7.85 
2. Normal __ ___ 4.75 7.47 7.42 6.88 
3. Normal ___ 4.83 5.13 4.12 4.21 
4. Normal _..Li______ 5.69 4.75 4.98 4.83 
5. Normal 4.60 5.73 5.53 5.22 
6. Anemia (macrocytic hypochromic-pregnancy)_ 1.70 11.85 10.65 9.74 
7. Anemia (hookworm infestation)_ 3.27 7.09 6.27 5.94 
8. Anemia (see No. 7)_ 2.05 10.22 8.02 9.88 
9. Anemia (with congestive heart failure).—.. . 3.83 7.49 7.57 6.66 

10. Anemia (with sub-acute myelogenous leukemia). 2.46 7.89 6.91 6.58 
1 1. Leukemia, chronic lymphatic_ 5.10 5.46 6.72 4.56 
12. Anemia (leukemia)_ 3.57 4.38 3.94 4.56 
13. Anemia (leukemia)___ 3.12 5.33 5.03 4.53 
14. Anemia (leukemia)_ 2.42 6.08 6.10 3.54 
15. Anemia (leukemia)_ 3.15 6.81 7.46 8.85 
16. Anemia (leukemia)_ 3.42 7.21 7.14 8.11 

17. Anemia (macrocytic hypochromic of pregnancy) . 3.05 11.22 12.44 12.11 
18. Artemia (hemophilia) _ 2.99 10.36 9.30 9.88 
19. Anemia (macrocytic hypochromic of pregnancy)_ 2.73 11.68 12.26 1 1.11 
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Table II—Plasma Cholinesterase Values. 

Plasma BBC 

ChE 

True ChE 

at 37.5° C.) 

ChE incu¬ 
bated with folic 

acid, (2 hrs. 
at 37.5° C.) 

1. Normal 51.35 42.32 47.12 
2. Leukemia with anemia 3.12 45.97 48.19 42.76 
3. Leukemia with anemia 3.15 23.60 23.06 20.91 

esterase is localized in the red cell (4), presumably 

associated with the stroma (5), while the non-specific 

enzyme is confined entirely to the plasma and is 

associated with the albumin fraction (6). This distri¬ 

bution makes the problem of separation and purifi¬ 

cation a relatively simple one. 

Our interest in cholinesterase arose from a report 

by several authors that there was a change in the 

enzyme values in various pathological conditions, es¬ 

pecially in blood dyscrasias (7). Other reports showed 

that there were lowered serum esterase values in 

anemic dogs (8), and that the cholinesterase activity 

increased (9), both in vitro and in vivo, upon the 

addition of liver extract or folic acid. If folic acid and 

liver extract were found to alter the level of cholin¬ 

esterase in vitro, the knowledge would prove to be 

very useful in testing, evaluating and purifying anti- 

anemic preparations. 

In other communications (10, 11, 12) we have re¬ 

ported the cholinesterase activity per million red cells 

of normal subjects, and of subjects with anemia and 

with epilepsy. In this paper we wish to report our 

observations on red cell cholinesterase when lysed red 

blood cells were incubated with folic acid, the results 

of which are summarized in Table I. It should be 

pointed out that the values reported are not absolute 

but rather are relative ones from which absolute 

figures can be determined when the activity of the 

pure enzyme is known. These figures are not equiva¬ 

lent to those of Davis, perhaps since his method of 

determination is different from ours. 

Conclusion 

With a variety of anemia cases and normals, we 

have been unable to show a consistent significant in¬ 

crease in cholinesterase activity upon incubation of 

plasma or red cells with folic acid. 
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Comments on the taxonomy of some giant water 

bugs (Belostomatidae-Hemiptera). D. Warren Craik, 

Howard College, Birmingham. A brief discussion of 

some morphological characters that distinguish cer¬ 

tain species of the aquatic family Belostomatidae. 

Changes in the composition of the blood of rats fed 

L-histidine. II. R. Crookshank and Clarence P. 

Berg, Biochemistry Department. Medical College of 

Alabama and Biochemical Laboratory, State Univer¬ 

sity of Iowa. The course of histidine metabolism was 

studied in previously fasted rats by assaying the blood 

for histidine, total imidazole, and amino, urea, and 

total non-protein nitrogen, in some instances before, 

and in others at various intervals after feeding single 

doses of L-histidine. All of these components but the 

urea attained maximal concentrations in 1 hour after 

the feeding. In 6 hours, free histidine had disappeared 

and total imidazole had returned to the fasting level. 

Amino and non-protein nitrogen diminished fairh 

rapidly in this period, then more slowly until the 

fasting levels were attained (in 12 to 16 hoursL 

The urea rose perceptibly in the 2nd hour, became 

maximal in 4 to 8 hours, then fell gradualh to its 

initial minimum in 12 to 16 hours. The small dif¬ 

ferences noted in these tests between the concen¬ 

trations of histidine and total imidazole seem to pre¬ 

clude any considerable conversion of L-histidine to 

intermediates containing the imidazole ring. On the 

other hand, the dillorences between the increases in 

amino nitrogen found by assay and the increases 

attributable to histidine seem sufficient to warrant as 

sinning either that histidine is converted into a me 

taholite which retains the amino nitrogen, oi that, 

undei the stimulus ol the histidine, amino nitrogen 

is produced Irom some other source, t he data seem 

consistent with the theors that I -histidine is converted 

normally, at least in part, to glutamic acid. Studies 
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in progress involve further tests on L-histidine and 

similar tests on D-histidine. 

The functional types of nerve fibers and their 

numbers in the great splanchnic nerve. James O. 

Foley, Department of Anatomy, Medical College and 

School of Dentistry of the University of Alabama, 

Birmingham. The preganglionic sympathetic axons 

were destroyed in the left greater splanchnic nerve of 

three cats and the right greater splanchnic nerve of 

two cats by cutting the roots of the first nine thoracic- 

spinal nerves. After allowing adequate time for de¬ 

generation of the motor axons, stretches of the de¬ 

generated and intact splanchnics were obtained and 

stained with silver and osmic acid. 

Enumeration of the axons in the silvered prepara¬ 

tions and 11 ie myelin sheaths in the osmicated segments 

of tin intact nerves showed that the greater splanchnic 

nerves of the five cats studied had an average total 

number of 13,831 myelinated and unmyelinated axons. 

By utilizing comparable counts on the degenerated 

nerves it was calculated that of this total number of 

nerve fibers, 6,007 were preganglionic sympathetic 

axons and 7,824 belonged to some other functional 

category. The total number ol myelinated fibers was 

2,983, and of these, 1,622 were preganglionic sympa¬ 

thetic axons and 1,361 were sensory nerve fibers. The 

unmyelinated axons constitute the most numerous mor¬ 

phological type, there being an average of 10,848 axons 

of this kind. Of the unmyelinated fibers, 4,385 axons 

are preganglionic sympathetic while 6,463 fibers be¬ 

long in some other functional grouping; these latter 

are probably largely sensory, if Hanson’s observations 

on the great splanchnic nerve are accepted. 

Stimulation and inhibition of mitotic activity in the 

rat hypophysis. Thomas E. Hunt, Department of 

Anatomy, The Medical College of Alabama, Birming¬ 

ham. Ovariectomized rats averaging 110 days of age 

show an increase in mitotic activity from 1.2 to 16.5 

mitoses per sq. mm. of section after 4 subcutaneous 

injections totalling 66 micrograms of estradiol ben¬ 

zoate. This activity is reduced to 7.9 per sq. mm. 

when a saline extract of hypophyses from old animals 

(454 days average age) was given at the same time 

as the estrogen. When the same amount of extract 

obtained from glands of young animals (110 days 

average age) was given along with the estrogen, the 

mitotic activity was not suppressed significantly (aver¬ 

age 13.9 mitoses per sq. mm). 

A similar suppression of mitotic activity in the 

hypophysis was noted after injections of hypophyseal 

extract into normal 21-day immature rats. Extracts 

from old glands reduced mitotic activity from 24 to 

8.5 mitoses per sq. mm. whereas extracts from young 

glands reduced activity to only 18.6 per sq. mm. 

The difference in suppression may be attributed to 

a greater concentration of gonadotropin in the glands 

of old animals. This is indicated by the greater en¬ 

largement of ovaries (average 19 mg.) in the re¬ 

cipients of the extract from old glands than in those 

receiving extracts from young glands (average 12 

mg.). 

A statistical trap for the unwary experimenter. 

Oliver L. Lacey, University of Alabama, University. 

An experimenter is often interested in the change in a 

dependent variable (e.g. activity level) produced by 

some variation of an independent variable (e.g. benze¬ 

drine). With such an interest it is natural to design 

experiments so that individuals are tested once 

under particular conditions (e.g. absence) of the 

independent variables and then retested under 

the contrasting conditions (e.g. presence) of the 

independent variable. Such a design is not only 

natural but also highly efficient since inter¬ 

individual variability as an error factor can easily be 

removed. The set of scores provided by a plan of 

this kind, however, is a set consisting of repeated 

observations upon one or more individuals. Unless 

care is taken in analyzing such data it is remarkably 

easy to fall into error. Inferences may be drawn about 

the population at large which are in fact valid only 

for tlie particular set of Ss involved in the experiment. 

Stated generally, the point is this: the straightforward 

application of common statistical techniques to samples 

made up of repeated observations upon the same indi¬ 

vidual or individuals yields tests of significance perti¬ 

nent only to these particular individuals and not to 

tlie population at large. The exact nature of the 

error and means of eliminating it will be shown for a 

number of the conventional statistical techniques. 

Plant succession on fallen logs in a virgin spruce-fir 

forest. Herbert A. McCullough, Hoivard College, 

Birmingham. A successional study of 153 decaying 

fallen logs of Spruce and Fir was made in the Gothic 

Natural Area of the Gunnison National Forest, Colo¬ 

rado. The logs were located in mesic, bog, and zeric 

habitats and were grouped into eight decay classes. 

Fallen logs are invaded first by lichens and liver¬ 

worts. These are followed by a moss stage with 

Brachythecium tlie common form in all three habitats. 

Succession is continued with an herbaceous stage 

which varies as to species in the different habitats. 

In some forms the typical Vaccinium or low shrub 

stage is the next phase before the completion of the 

succession into the climax forest. The reproduction of 

the Spruce and Fir trees is not dependent upon this 

succession but can occur by seeding of logs showing 

little or no signs of decay. Separate successional 

studies in each area show a basic similarity to the 

general pattern. 

The effect of emotionality on the water intake of 

the rat°. Paul S. Siegel, University of Alabama, Uni¬ 

versity. The water intake and the urine output of a 

group of mature male albino rats were measured 

following the elicitation of emotional behavior by 

“teasing” with a faradic shock. In the two hour 

period of measurement, an increase in water intake 

was noted relative to a control which experienced no 

environmental disturbance. The difference was found 

to be statistically significant and unexplained by a 

difference in urine output. An appeal is made to 

0 This research was supported in full by the Uni¬ 
versity of Alabama Research Committee. 
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explanation in terms of hemoconcentration with a 

resultant disturbance of osmotic relationships between 

the cell and the fluid medium of the body. 

Nutritional status studies I hemoglobin values and 

red blood cell counts of some Alabama children. 
Dorothy A. Ehmke and E. Neige Todhunter, Re¬ 

search Laboratory of Human Nutrition, University of 

Alabama. University. Hemoglobin values and red 

blood cell counts have been determined for 706 chil¬ 

dren in three white elementary schools in Tuscaloosa 

County. These data are part of a nutritional status 

study which includes medical and dental examina¬ 

tions; height, weight and iliac chest measurements, 

diet records, posture photographs and blood determi¬ 

nations of ascorbic acid and serum protein. The chil¬ 

dren ranged from 6 to 16 years of age and came from 

homes where the chief occupations were mining, in¬ 

dustrial plant employment, truck driving and saw 

milling. 

All samples of blood were taken by a finger prick 

between 9:00 a.m. and noon. Hemoglobin was de¬ 

termined by the method of Sheard and Sanford using 

one-fifth the volume of blood and diluting fluid re¬ 

ported in the original method. Readings were made 

in a Cenco Sheard-Sanford Type C-5 photelometer. 

For the red cell count, blood was measured in 

Thoma blood diluting pipettes and diluted with 

Hayem’s solution. Counts were made in a certified 

Spencer bright-line counting chamber. Two counts 

were made on each sample and the average taken. 

Results 

There was no significant difference in hemoglobin 

values for boys and girls, nor for the age groups up 

to 14 years. For the 683 children in the group 6 to 

13 years of age, the mean hemoglobin value was 12.5 

gms. per 100 ml. blood with a range of 6.5 gms. to 

15.6 gms. per 100 ml. Values for children 14 years 

and above were higher than the mean for the group 

13 years or younger, but there were too few cases to 

treat statistically. Twenty-four percent of all the chil¬ 

dren had values between 13.0 and 13.9 gms. hemo¬ 

globin per 100 ml. and 43 percent had values of 12.0 

to 12.9 gms. Forty children or 6 percent had values 

below 11.0 gms. 

Mean red blood cell counts for age groups up to 

14 years showed no difference with age or sex. Two 

hundred seventy or 38 percent of the total group 

had red blood cell counts of 4.0 to 4.4 million per 

cmm. and three hundred five or 43 percent had values 

below this level. 

A study of the Sertoli cell. Ella D. Morris and 

P. H. Yancey, Spring Hill College, Mobile. The 

structure of the so-called Sertoli cell has been re¬ 

examined. Fifteen specimens of testicular tissue from 

the following species have been studied: five rats 

(three adults, one six weeks old, and one about two 

days); two adult cats; one adult dog; one bull (one 

and half years); one Shetland pony ( four years); 

four humans (fifteen, thirty-eight, and fifty years, and 

of unknown age). One rat was operated to give a 

cryptorchid picture, in an attempt to eliminate the 

germ cells. The material was fixed in formalin and 

embedded in tissuemat. Seven staining techniques 

have been employed: Delafield’s hematoxylin and 

eosin- Masson’s trichrome; Kornhauser’s “quad” stain; 

Heidenhain’s iron-hematoxylin; Bodian’s protargol 

method; Gomori’s reticular connective tissue stain; 

Cajal’s trichrome. Only indifferent results have been 

obtained so far; no stain has been found which will 

give definition to the cell membranes, and further work 

must be done before any valid conclusion can be 

reached. A few cells having the typical base and long 

cell body as described by Sertoli have been noted; 

the greater portion have a syncytial appearance, espec¬ 

ially at high magnification. Often there is a reticu¬ 

lated arrangement of the cytoplasm, which may extend 

across the lumen of the seminiferous tubule. It is 

proposed to study the cells in other species; to do 

further work on experimental cryptorchidism; to em¬ 

ploy X-rays in an attempt to destroy the germ cells 

before changes, if any, take place in the Sertoli cells; 

and other staining methods will be tried. 

SECTION II 

CHEMISTRY 

A chemical investigation of some of the properties 

of 6-methyl- and 7-methylquinoline. Julius D. Capps, 

Alabama Polytechnic Institute, Auburn. This investi¬ 

gation resulted in the ascertainment of conditions that 

sufficed for the synthesis of certain nitro, amino, sub¬ 

stituted amino, 2-hydroxy, 2-cldoro, and arsonic acid 

derivatives of 6-methylquinoline and of 7-methyl¬ 

quinoline. In general it was found that heretofore 

recorded reactions could be adapted to the various 

■, syntheses. 

During the course of the work, it was noted that 

the nitration of 7-methylquinoline yielded mainly 

(67'r ) 7-methyl-8-nitroquinoline, a compound whose 

structure was verified by an unambiguous synthesis 

starting with 2-nitro-m-toluidine. From the mixture 

of other substances formed during the nitration, there 

was isolated a small amount (6',) of a compound 

m.p. 133-134°, which was not analyzed, but which 

was shown to be different from 7-mothy 1-6-nitro 

quinoline and from 7-mcthyl-5-nitroquinoline. lh 

latter compounds were obtained by applying the 

Skraup synthesis to 6-nitro-m-toluidine and to 5-nitro 

m-toluidine. In both Skraup reactions two methyl 

nitroquinolincs were lormod. representing the two 

directions in which ring closure can take place: m 

view ol the non-identity ot the direct nitration product 

with any ol the lour Skraup products, the absolute 

orientations ol the latter were not determined. 
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The nitration oi 2-chloro-7-metliylquinoline gave 

approximately 10'4 yield of 2-chloro-7-methyl-8-nitro- 

qninoline along with 60',/ yield of an unidentified 

product, m.p. 121-122°. It was also shown that the 

nitration of 2-chloro-6-methyIquinoline gave 2-chloro- 

6-methyl-5-nitroquinoline. 

When 2-ehloro-7-methyl-8-nitroquinoline was dis¬ 

solved in absolute ethanol and reduced at 65-70° 

with stannous chloride contained in a large excess of 

hydrochloric acid (sp. g. 1.19), a dichloroamine re¬ 

sulted as the chief product. 2-Hydroxy-6-methyl-5- 

nitroquinoline gave chiefly a chloroamine upon re¬ 

duction with tin metal and hydrochloric acid (sp.g. 

1.19). 

The reaction ol Grignard reagents on alkoxy aroni- 

triles. D. H. Chadwick0, R. C. Fuson, and Russele 

Gaertner, University of Illinois, Urbana, Illinois. 

Fhe action of Grignard reagents on sterically hindered 

diaryl ketones, such as o-methoxyaryl mesityl ketone, 

has been studied by Fuson and Speck (1). They 

have found that the methoxyl group could be re¬ 

placed by the alkyl group of the Grignard reagent. 

The reaction is believed to proceed via 1,4- addition 

of the Grignard reagent. 

A similar nuclear alkoxyl group replacement has 

been reported (2) in the case of 2,3-dimethoxy- 

benzonitrile. 

In a further study of this type of reaction as 

applied to alkoxy aronitriles, 2-methoxy-l-naphthoni- 

trile was chosen for initial investigation, since in the 

hindered ketones replacement of a methoxyl group 

occurred more readily in the naphthalene than in 

the benzene series. 

Ethylmagnesium bromide and benzylmagnesiuin 

chloride were found to react normally with 2-metho.xy- 

1- naphthonitrile; no replacement of the methoxyl 

group was observed. 

Attempts to hydrolize the imime resulting from 

addition of ethylmagnesium bromide to 2-methoxy-l- 

naphthonitrile produced not only the expected ketone, 

2- metho.xy-l-propionaphthone, but also substantial 

amounts of /J-naphthol and methyl /J-naphthol ether. 

It was demonstrated that 2-metho.xy-l-propionaph¬ 

thone itself gave rise to these products under condi¬ 

tions of the original hydrolysis. 

The reaction of ethylmagnesium bromide with 2- 

methoxybenzonitrile, 2,5-dimethoxybenzonitrile, 2-6- 

dimethoxybenzonitrile, veratronitrile, piperonitrile, 

2,3-methylenedioxybenzonitrile and 2,3-ethylenedioxy- 

benzonitrile was found to produce only 1,2- addition 

products. 

Replacement ol the 2-methoxyl group in 2-methoxy- 

benzonitriles was observed with 2,3-dimethoxy-5- 

methy lbenzonitrilc and 2,3-dimetho.xy-?-bromobenzoni- 

trile, both of which have a second alkoxyl group in 

position 3. 

1. Fuson and Speck, J. Am. Client. Soc., 64, 2446 

(1942). 
2. Riehtzenhain, Ber., 77B, 1, 566 (1944). 

0 Present address Monsanto Chemical Company, 
Anniston, Alabama. 

Direct condenser design. Kenneth W. Coons, Uni¬ 

versity of Alabama, University. During early 1947 

the problems involved in a particular condenser job 

led to the proposal for the use of direct condensing 

equipment. Surface condensers used in this work 

had been plagued by the ills of corrosion, emulsions, 

and fouling. It was hoped that a direct condenser 

would be able to operate better and give less trouble 

than had the surface condensers. 

When the literature was surveyed in an effort to 

find some basis for design, there was no information 

to lie found. There are considerable data on the 

sizes available from various manufacturers for steam- 

water service, but no design information is avail¬ 

able. 

The job mentioned above was complicated by the 

fact that the vapor, a petroleum naphtha, was con¬ 

taminated by SCR, SO:i, water vapor, and non-con- 

densibles. Moreover, it was necessary to use the 

same naphtha in the liquid state as the condensing 

medium. The present paper offers the first published 

information that would be of assistance in designing 

a direct condenser for this purpose. 

A spray condenser was built for the job and in 

service it proved to have ample capacity. This unit 

will be further described later in this paper. The 

meagre information available led to the decision to 

carry out the experiments on which this paper is 

based. So far, one phase of the problem has been 

completed, and it is hoped to carry on the work in 

this laboratory and obtain information that will facili¬ 

tate the design of many types of direct condensers. 

Dye coupling color photography. J. A. Fraser, 

State Teachers College, Troy. In 1861 James Clerk 

Maxwell demonstrated that a very wide selection of 

colors could be produced by suitable mixtures of 

three primary colored lights or energy distributions, 

red, green, and blue. Since that time many processes 

for color photography have been based upon the 

fusion of energy distributions. These are called ad¬ 

ditive processes and in general have not been too 

successful. Modern color photography is based upon 

the subtractive principle, whereby color is produced 

by selective subtraction of energy from the energy 

distribution of the light source. Photographic control 

of this selective subtraction did not become practical 

until systems had been evolved whereby oxidized 

photographic developer would couple with appro¬ 

priate organic chemicals to produce dyes that had 

selective absorption characteristics suitable for the 

reproduction of approximately natural colors. Koda- 

ehrome, a product of the Eastman Kodak Company 

was the first truly successful dye coupling photography 

process. In it the developer is 2-amino-5-diethyl 

amino toluene hydro-chloride. Three different coup¬ 

lers are used. With one, the reaction between the 

developer, the coupler and silver ion produces an 

insoluble cyan dye, silver and other products. With 

the other couplers, magenta and yellow dyes are 

produced. Other processes developed later incorpo¬ 

rate the couplers in the emulsion through various 

systems of colloidal dispersion. Kodacolor, ekta- 

chrome, ansco color, ektacolor and printon have the 
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coupler dispersed in the emulsion. Dye coupling color 

photograph) operates through the use of monopack. 

Three emulsions are superimposed and each emulsion 

has a different sensitivity distribution, produced in 

general by the use of sensitizing dyes. 

An improved method for the determination of 

P.0 in iron ore. James L. Kassner and Mary Alice 

Ozier, School of Chemistry, Metallurgy and Ce¬ 

ramics, University of Alabama, University. This paper 

describes an improvement in the present molybdi- 

phosphate method for phosphorus in iron ore. 

In the volumetric method the phosphorus is sepa¬ 

rated from the interfering substances by precipitating 

it as ammonium molybdiphosphate, and the acid-free 

precipitate is dissolved in an excess of standard sodium 

hydroxide solution and the excess caustic titrated with 

standard nitric acid to the phenolphthalein end-point. 

The method which is described here shortens the time 

required for the determination of phosphorus in iron 

ore in two ways: ( 1) by eliminating the evaporation 

to dryness when removing silica and (2) by separat¬ 

ing the ammonium molybdiphosphate at the boiling 

point with citro-molybdate solution. The new mixed 

indicator used in the determination of P.O:, in phos¬ 

phate rock is used in determining the end-point. 

This research was sponsored by a grant from the 

Research Fund of the University of Alabama. 

The problems involved in the analysis of iron blue. 

James L. Kassner and Edward Meehan, School of 

Chemistry, Metallurgy and Ceramics, University of 

Alabama, University. An extensive survey of the 

literature of iron blue has been made by the ana¬ 

lytical department of the University of Alabama. 

Methods of analysis are available for the determination 

of iron not held in complex combination, for total 

cyanide, and for Fe(CN)« complex. 

No conclusive method for distinguishing the iron 

not held in complex combination as ferric or ferrous, 

or for distinguishing the Fe(CN),i complex in iron 

blue as ferro- or ferricyanide has been published. The 

non-commital formula ( Fe"( CN )„Fe'" )“ is a useful 

and satisfactory representation of the unit of structure 

present in all the iron blue compounds. 

Iron blue as generally prepared is not a single defi¬ 

nite compound but a mixture of several compounds 

such as Fe"(Fe"(CN)„Fe"')2, Fe"'( Fe"( CN )„Fe'" ), 

R (Fe"( CN)0Fe"'), R (Fe"(CN)„Fe'") where R 

represents K, Na, NH.T) together witli ferrous ferro- 

cyanide, hydrous oxides or iron and adsorbed ions. 

The composition of the mixture is dependent upon 

conditions of preparation. Vigilant control is neces¬ 

sary for the production of uniform products. Physical 

properties, especially mass color, character of tint, oil 

adsorption, and softness are considered as a better 

basis for specification than the percentages of chemical 

constituents. 

The determination of resorcinol in the presence of 

phenol. J. L. Kassner, S. L. Walters and Don Grif- 

: fin, School of Chemistry, University of Alabama, Uni- 

: versify. A direct analytical method has been developed 

for the determination of small amounts of resorcinol 

or its sodium salt in the presence of the sodium salts of 

phenol, sulfurous and sulfuric acids, and the organic 

tars obtained in the classical sulfonation-fusion pro¬ 

cess for the manufacture of phenol. 

The method involves the isolation and weighing of 

a resinous furfural-resorcinol reaction product. Under 

controlled conditions, the weight of resin obtained is 

proportional to the concentration of resorcinol in the 

sample. 

Accuracy and precision of the method are found to 

be about ±0.4% of the amount of resorcinol present 

in the sample. 

Bases in cigarette smoke. Ann E. Perryman and 

F. W. Cox, Southern Research Institute, Birmingham. 

When cigarette smoke is inhaled, small amounts of 

nicotine are absorbed by the respiratory mucous mem¬ 

brane in the human body, thereby producing physio¬ 

logical effects. An investigation was made on low 

nicotine tobaccos to determine if they gave smoke with 

low concentrations of bases tints reducing the amounts 

of these substances available for absorption by the 

body. Cigarettes made from low nicotine tobacco 

were smoked in an automatic smoking machine and 

the collected smoke analyzed for nicotine and total 

volatile base content”. From the data obtained, it 

may be concluded that nicotine and bases in smoke 

vary in proportion to their content in tobacco. It 

appears, therefore, that if a person smokes cigarettes 

containing less nicotine and fewer bases, he will ob¬ 

tain less in the smoke and will experience the physio¬ 

logical effects due to these materials to a lesser 

degree. 

Mixing efficiency studies, part I. R. E. Wincard, 

and Nell Vinyard, Alabama Polytechnic Institute. 

Auburn. Mixing is an important unit operation in the 

chemical industry however few facts regarding the 

fundamental properties of mixing devices are known. 

In industrial practice mixing operations are generalb 

carried out in baffled containers using motor driven 

agitators of various designs and rotating at various 

speeds. This study attempts to evaluate, within cer¬ 

tain limits, the quantitative effects of baffles and agi¬ 

tator speeds upon the efficiency of mixing and to 

correlate these effects with power requirements. 

Power was i neasured by me ?ans of a tore pie-tabl 

dynamor neter. Uni form sampl< es were ■ taken oxer 

selected portion of the cross section of th e x'esse! 

The degree of mixi ing w as eva luated 1 In the 1 lixson 

Tenney mixing ind< ■x concept. 

Power data are corro kited 1 n moans ol a powe 

function-Reynolds number plot and also b\ a stirrer 

speed-power plot. When these arc plotted on logarith 

mic paper results arc obtained which indicate the 

optimum number of baffles and agitator speeds 

Baffled tanks were found to give bettor performance 

than unbaffled tanks for the same power eonsump 

0 Procedures were those ot ). \ Bradford, F S 
Harlow, W. R. Harlan, and H. R. II.miner. Ind. <L~ 
Png. (.diem. 29. 45-50. 1957. 

May 2<S, 19 IS 
(4) mw 
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tion. Baffles prevent vortexing and give smoother per¬ 

formance. 

This work was supported, in part, by a Crant-in- 

Aid from the Alabama Academy of Science. 

Application of the cathode ray oscillograph to 

polarography—II. II. E. Wilcox, Birmingham-Sou¬ 

thern College, G. D. O’Kelley, Howard College. 

Further investigations of the application of the cath¬ 

ode ray oscillograph to polarography have been made 

and indicate the feasibility of using this technique in 

qualitative and semi-quantitative procedures. As re¬ 

ported by us in an earlier paper ( I ), it seemed desir¬ 

able to provide some means of keeping the trace in 

a fixed position on the oscillograph screen. This was 

accomplished by using a keying circuit to control the 

intensity grid of the oscillograph. This device not 

only allows the saw-tooth voltage sweep to be applied 

across the electrolysis cell for only a fraction of a 

second during the life of each drop lmt also applies 

this voltage sweep only when the drop reaches a cer¬ 

tain definite and reproducible size. Thus when the 

circuits are properly synchronized there are no mul¬ 

tiple traces due to the continuous growth of the 

mercury drops as reported by Matheson and Nich¬ 

ols (2). 

At the present time, however, synchronization is 

difficult and the bursts of light which appear on the 

oscillograph screen often do not persist long enough 

to give a continuous trace. We hope to use a P-2 

screen which is more suited to our needs than the 

P-1 and P-4 screens we have been using and plan to 

provide more voltage stabilizing circuits so that syn¬ 

chronization will be less difficult. 

Our continued appreciation goes to Mr. T. G. 

Humphreys for his valuable advice and assistance 

and to the Alabama Academy of Science for con¬ 

tinuing the research grant which enabled us to under¬ 

take this study. 

1. G. D. O’Kelley and II. E. Wilcox, Jour. Ala. 
Acad. Science, 19, 10 (1947). 

2. L. A. Matheson and N. Nichols, Trans. Am. 
Eleetrochern. Soc., 73, 193, (1938). 

SECTION III 

GEOLOGY AND ANTHROPOLOGY 

The use of aerial photography in geological recon- 

naisance. William R. Higgs, University of Alabama, 

University. The present intensive search lor strategic 

minerals is primarily the responsibility of the geolo¬ 

gist. One of the many tools at his disposal for this 

tremendous task is the science of photogrammetry as 

it can be applied to the interpretation of land forms. 

Many structures, frequently indicative of valuable 

mineral deposits, are often hidden from the eye at 

ground level; however, they are easily discernible 

from the study of aerial photos of the same area taken 

at a predetermined altitude. 

Some recent developments in Alabama archaeology. 

Stephen B. Wimberley and David L. DeJarnette, 

University of Alabama, University. During the past 

year work has gone forward in three areas in Ala¬ 

bama. The main effort has been to study material 

from sites excavated under the WPA program. 

The archaeological reports on sites in Mobile, Clarke 

and Baldwin Counties have been completed. 

During the summer of 1947 a research grant from 

the University of Alabama enabled the Museum to 

complete a surface survey of the Chattahoochee Val¬ 

ley area in Alabama. During this survey over 300 

sites were located and surface material was collected. 

This material is being studied by Wesley B. Hurt, 

Jr., of the University of Chicago. 

During the Spring of 1947 excavations were con¬ 

ducted at a historic site near Gadsden, Alabama. 

This excavation was done to preserve material which 

was being destroyed by quarrying operations along 

the Coosa River. 

SECTION IV 

GEOGRAPHY AND CONSERVATION 

Alabama’s standing timber, by regions. Roland M. 

Harper, Geological Survey of Alabama, University. 

Detailed forest surveys of several southeastern states 

by the Southern Forest Experiment Station, New 

Orleans, in 1934-1936 were summed up in 1946 in a 

pamphlet showing the estimated forest area and stand 

of timber in each county. The survey found 57.8% of 

the area of Alabama covered by forests of some sort, 

in which saw timber averaged 2,040 board feet per 

acre, and eordwood (which includes both large trees 

and those too small for lumber) 8.89 cords per acre. 

Evergreens or softwoods constituted 66.0% of the 

saw timber and 54.5% of the eordwood. 

Disregarding a few regions too small for county 

statistics, the largest percentage of forest, 82.0, was 

in the southwestern pine hills, and the smallest, 39.5, 

in the Tennessee Valley. The densest stands of timber 

were found in the southwestern red hills, and the 

poorest in the Tennessee Valley (saw timber) and 

southwestern pine hills (eordwood). Evergreens 

ranked highest in the southwestern pine hills, and 

lowest in the Tennessee Valley. 
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The U. S. census of 1880 showed about 75% of 

the area of Alabama covered with forest, and most 

of the state having between 30 and 40 cords of wood 

per acre, or about four times as much as 60 years 

later. A rapid re-survey by the Southern Forest Ex¬ 

periment Station in 1946 showed a decrease in stand 

of saw timber in ten or twelve years of 13% (pine 

19%, hardwood 3% ), but there had been an increase 

of about 35% in pine in the southwestern pine hills, 

perhaps due largely to the closing of the largest saw¬ 

mill in the state a few years before. 

The rapid depletion of our timber supply, which is 

by no means peculiar to Alabama, has been due 

mainly to the clearing of land for farms, cities, etc., 

and to the fact that it is more profitable (in the 

short run at least) to cut timber faster than it grows 

than to cut only the annual increment. A few large 

operators are trying to perpetuate their timber bv 

cutting only the annual increment, and it may be 

that others will follow their example sooner or later. 

Ante-bellum houses in Alabama. Roland M. 

Harder, Geological Survey of Alabama, University. 

The 1940 census classified the dwellings in every 

state county and city by age, putting all built before 

1860 in a single group. It is interesting to compare 

the number in that group with the total number of 

known age, and with the number of white families 

in 1940 and in 1860. 

A small proportion of ante-bellum houses in a 

region may indicate either that many of the old 

houses have been destroyed, or that the population 

has increased greatly since 1860, so that most of the 

houses are new; and vice versa. When we compare 

the number of old houses standing in 1940 with the 

number of free families in 1860, we can get an idea 

of how well the old houses have been taken care of, 

regardless of subsequent growth of population. 

In Alabama in 1940, houses built before 1860 com¬ 

prised 1.23% of the houses of known age, 1.87% of 

those occupied by white families, and 8.24% of the 

number of free families in 1860. The largest pro¬ 

portion of old houses, by regions, is in the Tennessee 

Valley, with 2.39%, 3.39%, and 15.8% respectively. 

The city of Mobile ranks still higher, with 3.42% of 

its houses, or 5.49% of those occupied by white 

families, built before 1860. (The number of families 

in 1860 is not given by cities.) 

The black belt ranks next to the Tennessee Valley 

in the proportion of its old houses still standing, with 

9.5% in 1940. At the other extreme is the lime-sink 

or "wire-grass” region in the southeastern corner of 

the state, which was very sparsely populated before 

the Civil War. Its three percentages are 0.18, 0.23, 

and 2.7. In that and other regions where the popu¬ 

lation has increased rapidly, no doubt many of the 

early houses were log cabins and other primitive 

structures, which have been replaced by modern 

homes. 

The little leaf disease of pine and some of the 

forest management problems it presents in Alabama. 

Paul. A. Swarthout, Forest Supervisor, Alabama. 

The little leaf disease of pine is, in many respects, 

the most serious problem ever faced by forest mana¬ 

gers in central and northern Alabama. It is killing 

shortleaf pine, one of our most abundant and im¬ 

portant commercial tree species, at an alarming rate. 

Loblolly pine is also affected but not as severely. 

The exact cause or causes of this malady are, as yet, 

unknown. However, action must be taken now in 

many forest stands if dying material is to be salvaged 

and losses minimized. 

This unhealthy tree condition was first recognized 

and reported on shortleaf pine here in Alabama in 

1934 and 1935. An extensive program of research 

was started in 1939 under the direction of the Division 

of Forest Pathology ot the United States Department 

of Agriculture. Thus far many possibilities have been 

eliminated and intensive studies are now being di¬ 

rected to the remaining most probable approaches to 

the cause. 

The little leaf condition is to be found in Alabama, 

Virginia, North Carolina, South Carolina, Georgia, and 

Mississippi. In this State it occurs in varying intensi¬ 

ties in an area extending northward from U. S. 

Highway 80 to the northern boundaries of Franklin, 

Winston, Cullman, St. Clair, Calhoun, and Cleburne 

Counties. Little leaf affects shortleaf pine primarily 

but is also found to some extent on loblolly pine and 

occasionally on Virginia and pitch pines. 

The most important symptoms of the disease are: 

1. Sparse foliage with a characteristic yellowish 

green color. 

2. A shortening of needles and annual twig growth. 

3. Twigs and branches die starting at the base of 

the crown and working upward. 

4. The root surfaces become dull and scaly and a 

high proportion of the small feeding roots die back at 

the ends. 

Diameter and height growth decrease rapidly once 

trees are affected. The average tree (lies in about 

seven years after first exhibiting the outward symp¬ 

toms of the disease. Trees under twenty years of age 

are seldom affected. 

It is not possible to reliably assess the annual loss 

that is resulting from little leaf in Alabama. The 

careful observer will find many areas throughout the 

present range of the disease where essentially all of 

the shortleaf is already dead. In a few localities lob¬ 

lolly pine has suffered a similar fate. 

Dr. George Hepting, who heads up the investigation 

of the disease, states that the results of work done 

thus far seem to indicate that the decline ol trees 

from little leaf is due to failure of the trees to 

assimilate soil nitrogen even though it may be present 

in normal amounts in the soil, lie feels that little 

leaf is a condition prevalent only on certain soils and 

varying in degree depending upon the soil especially 

with regard to moisture relations. He suggests that 

forest managers think of little leal as premature senility 

of the affected stands rather than a disease. In short, 

the condition indicates an area where the timber stand 

is breaking up because the soil is not capable ot 

supporting continued growth ot the alleeted pine 

timber. 

The first problem confronting the forest manager 
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is one of salvaging tlie (lying timber on bis holdings. 

A series of permanent plots was established early in 

the little leaf research program. Figures covering five 

years on these plots show that in severely affected 

areas one-fourth of the trees that were healthy five 

years ago have since died of little leaf. This indicates 

that affected material must be removed promptly. 

On the basis of present evidence good quality hard¬ 

woods and resistant pine species should he favored in 

future stands on little leaf areas. 

Cotton quality improvement in Alabama. J. Allen 

Tower, Birmingham-Southern College, Birmingham. 

In their efforts to continue in the cotton production 

business, Alabama farmers have made a radical im¬ 

provement in the quality of the cotton they are pro¬ 

ducing. Staple length of the 1929 crop was low, with 

45% shorter than 7/8" and only 2.5% 15/16" and 

longer, but in 1946 there was none under 7/8" and 

only 1.1% under 15/16". The major vehicle for 

this improvement has been the one-variety cotton 

community. The first such community was estab¬ 

lished in f 931, but there are now 262 in 53 counties. 

These communities now include 35% of the state 

cotton acreage and 40% of the production. Although 

they included only 18%. of Alabama farms in 1946, 

the Extension Service plans continued expansion of 

the movement and considers that this method is the 

best way of insuring profitable cotton cultivation in 

the State. 

SECTION V 

PHYSICS AND MATHEMATICS 

A short road to non-Euclidean geometry. Henry 

Gerhahdt, Mobile Center, University. There are 

many approaches to non- Euclidean geometry; the 

method of differential geometry is the shortest. The 

metric of the Euclidean plane is determined by the 

line element. 

I. dS2 = d.\2 + dy2. 

The line element can he defined in many ways. 

Suppose we define it as: 

II ds2 = Edx2 + 2Fdxdy + Gdy2 

where E,F,G, are functions of \ and y; then we will 

have in the Euclidean plane a different metric. If we 

want to make use of this geometry in the physical 

world, then E,F,G, has to satisfy a certain formula 

which indicates, that we can move geometrical figures 

without altering their shape, or in other words, we 

have rigid transformations. The formula which E,F,G, 

has to satisfy is the so called Gaussian curvature. To 

have free movement, this curvature has to he con¬ 

stant. In case I. this condition is satisfied, as the 

curvature of the Euclidean plane: k = 0. Let us now 

choose E, F, G, in such a way, that k is less than 

0 and if we want to have some resemblance to Eu¬ 

clidean geometry, we can make this II to have a one 

to one correspondence with the psuedosphere, a sur¬ 

face with K is less than 0. Then the geodesics of 

this surface will he the straight lines of the Euclidean 

plane. 

11 y = 0 then ds = y yr and s = tan ~ dix = 

Distance measured according to Euclidean stand¬ 

ards will shrink in the ratio (1— x 2) :1. This 

mapping of psuedosphere on the Euclidean plane will 

enable us to study a geometry, whose metric is dif¬ 

ferent from the Euclidean metric. A characteristic 

difference will be the angle sum of a triangle. As we 

have no squares in this geometry, we have to define 

the area as a double integral: JJdxdy. 

According to Gauss the area of a triangle formed 

by geodesic lines on the surface with constant curva¬ 

ture 

K J'Jdxdy = (« + jtf + y) •— ttLD 

is more than 0. This point to point correspondence 

between the psuedosphere and the plane will he 

a model of the so called hyperbolic geometry, and 

we can study it as on a map. To the theorems 

of Euclidean geometry we will have corresponding 

theorems on I lie hyperbolic plane. This hyperbolic 

geometry will he consistent, without contradictions, 

otherwise these contradictions would appear in the 

Euclidean system also. 

Again if we choose: III ds2 = Edx2 + 2Fdxdy + 

Gdy2 in such a way, that k is more than 0 constant 

and the points of the plane are one to one correspond¬ 

ence with a sphere. The plane will be a map of the 

sphere hut the metric will not be Euclidean. If Y 

= 0 then ds = ^ , x2 and s = tan — 1 x. 

Distances measured according to Euclidean stand¬ 

ards will be stretched in the ratio (1 -fix2) : 1 and 

the straight line will have the finite length of k. For 

the sum of the angles in a triangle we will have, 

as k is more than 0. This is the elliptic geometry. 

To summarize: We can have in the plane 3 dif¬ 

ferent kinds of metric the models of Euclidean, hyper¬ 

bolic and elliptic geometry, according as we chose 

equations I, II, or III for the line element. This 

distance formula is based on a coordinate system and 

the suspicion arises as we are moving in a vicious 

circle, assuming the notion of distance. This is not 

the case here, as our coordinates are not the Cartesian, 

hut the more general so called Moebius coordinates, 

which do not assume the notion of distance. 

As the Euclidean geometry is the most simple of 

the three, it will be used in practice, hut the study 

of the two non-Euclidean geometries has great 
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philosophical and pedagogical values. It is hardly 

possible to understand the fundamental structure of 

Euclidean geometry without comparing it with other 

possible systems. Again it is interesting to ask the 

question: which of the three metrics of our physical 

world is the metric? According to the General Theory 

of Relativity the geometry of physical space where 

matter is present is non-Euclidean, it is elliptic. 

Recently at Darthmuth Eye Institute experiments in 

the field of binocular vision were put to mathematical 

analysis. This analysis according to Dr. R. K. Lune- 

burg indicates, that the geometry or visual experience 

is hyperbolic. He distinguishes between physical space 

and visual space and comes to the conclusion, that 

the metric of visual space is identical of that of hyper¬ 

bolic geometry. 

A generalization of Taylor's theorem. C. L. See- 

beck. Jr., and P. M. Hummel, University of Alabama, 

University. A set of series expansions for functions of 

one variable which reduces to Taylor’s series with 

remainder as a special case is developed. For a sym¬ 

metric case, the error for n terms of the series is of 

the same order as that lor a Taylor’s series of 2n 

terms. Several applications of the series are given. 

Physical adsorption from mixtures of gases. Locke 

White, Jr., and Charles H. Schneider, Southern 

Research Institute, Birmingham. T. L. Hill (J. Cliem. 

Plays. 14, 286 (1946) has extended to mixtures the 

postulates of the B.E.T. theory of multimolecular ad¬ 

sorption of gases and has suggested that experimentally 

measured deviations from his predicted results may 

offer clues as to the validity of the B.E.T. assump¬ 

tions. There has been initiated an experimental pro¬ 

gram along these lines, using binary mixtures of 

oxygen with nitrogen (and later with argon and/or 

carbon monoxide). Oxygen was chosen because, with 

Pauling’s magnetic analyzer for oxygen, the necessary 

gas analyses can be performed instantaneously and 

continuously. The apparatus is described in detail. 

Preliminary data show semi-quantitative agreement 

with Hill’s theory for mixtures of oxygen and nitrogen. 

SECTION VI 

INDUSTRY AND ECONOMICS 

Business dynamics. F. H. McElvain, Birming¬ 

ham-Southern College, Birmingham. BUSINESS DY¬ 

NAMICS is an analysis of the business firm, utilizing 

the functional approach for making decisions. 

The formal balance-sheet and profit-and-loss state¬ 

ment are employed to show the flow of values common 

to all businesses, and to reveal the structure and 

mechanism by which the internal relationships are 

revealed and more readily understood. 

The scientific methods long employed by industrial 

engineers are utilized in their broad applications by 

use of the break-even technique. By this method it 

becomes possible to compute within practical limits 

the effect of managerial decisions in terms of profit 

and loss. When the nature of the problem is under¬ 

stood in terms of its variables and determinants it 

becomes possible to replace the guesses and hunches 

that attend most business decisions, with logical con¬ 

cepts. 

The average business man rejects scientific analysis 

as "pure theory,” not realizing that he himself is 

operating on theory—his own theory, that he believes 

is the result of experience. 

SECTION VII 

SCIENCE EDUCATION 

Science training for prospective elementary school 

teachers. Charles k. Arey, University. Every per¬ 

son should have some acquaintance with science. 

Elementary school teachers need a type of science 

training which will ( 1 ) help them to become well- 

adjusted individuals and (2) help them in teaching. 

They should be helped to see science as a total pic¬ 

ture through broad experience with many fields of 

'science rather than narrow specialization. 

A suggested program of science for elementary 

'school teachers would include a study of (1) earth 

science, (2) physical science, (3) biological science 

hind (4) methods of teaching science. All courses 

would be taught so that prospective teachers would 

see how the material could be used in their own 

classes. Emphasis would be laid on field and labora¬ 

tory work. Students would be helped to recognize 

science phenomena as thi s are encountered in every¬ 

day life. 

It is felt that a broad approach to science could 

be made intellectualb challenging to prospective 

teachers. 

Indebtedness is acknowledged to the Forts Sixth 

Yearbook ol the National Socicts tor the Stiub ol 

Education. 

The place ol the college teacher in improving the 

science program in the public schools. I Bi uu. 

Slate Department of Education. Montgomery, the 

college teacher has the most important position ot 
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all the personnel involved in the cycle of improving 

education. Unfortunately, the college teacher has 

failed to see his responsibility. However, it seems the 

attitudes of all concerned need to be changed toward 

the entire field of teaching. 

Some of the desired changes on the part of the 

college people would be: 

( 1 ) Excessive standards should not be set for a 

class or department based upon requirements 

primarily for such professions as engineering 

and medicine. 

(2) The ultimate success of each college student 

in whatever field he chooses should become of 

greater concern to all teachers in colleges. In 

oilier words, there should be more of the 

follow-u p. 

(3) Better methods of teaching should be em¬ 

ployed in the colleges. The scientific method 

forms a very good base for teaching of science, 

yet very few teachers are using it effectively. 

(4) A greater effort needs to be made bv the 

college teachers to get well qualified people to 

go into teaching. If more able students are not 

secured as teachers, not only will our general 

program of science in the public schools de¬ 

teriorate, but the entire field of research will 

collapse il teaching is not strengthened in the 

preparatory schools. 

Improving science education in Alabama through 

the junior organizations. Kathryn M. Boehmer, Ens- 

ley High School, Birmingham. Two junior organiza¬ 

tions cooperate in the promotion of science education. 

Science Clubs of America is a national organization 

which offers free, many services to teachers interested 

in forming science clubs. They also offer publications 

at a moderate price. 

The Alabama Junior Academy of Science, through 

its annual meeting, strives to keep clubs in the state 

acquainted with the work of outstanding students of 

science. 

The new Alabama Science Talent Search has been 

and will further interest students of science in the 

state. 

Several things tend to hinder the growth of the 

A.J.A.S. and interest in science in general: The lack 

of knowledge of the purpose of the state and national 

organizations (which can be overcome best by a 

traveling cooperator), lack of adequately trained 

teachers, lack of facilities and funds for necessary 

science equipment, lack of cooperation of adminis¬ 

tration. 

At present clubs from 120 of 300 white high schools 

are members of S.C.A., but only 15 are members of 

A.J.A.S. This number, we hope, will be increased 

many times in the next year or two. 

The need for improving science education in Ala¬ 

bama. W. W. Drake, Principal, Tuscaloosa County 

High School, Northport. I think it is significant 

that this academy has a section concerned with the 

quality of science instruction in Alabama. 

The progress of science is by no means entirely 

dependent upon public education but there are two 

important ways in which education affects science as 

a factor in our society. 

First, we depend upon elementary and secondary 

schools to discover youths who have aptitudes for 

science pursuits and to give these youths acquaint¬ 

ance with science in such a way that they will con¬ 

sider science as a career. 

Secondly, we depend upon school to interpret 

science to the people. The way science affects the 

daily lives of laymen and, in turn, the support given 

science, will depend largely upon attitudes rooted in 

early education. 

Broadly we might find room for improvement of 

science teaching in three general areas. 

The most apparent need is to have sufficient in¬ 

structors. Many secondary schools have withdrawn 

science subjects from their offering because no 

teachers were available. Many other schools use 

teachers trained in other lines to teach science courses. 

New teachers are not coming out of the teacher 

training institutions fast enough to make replace¬ 

ments. 

A second field for improvement is in the general 

program of science in the total curriculum. Better 

coordination between elementary and high school and 

between high schools and colleges is needed. New 

courses should be considered. Stability of science 

staff over a period of years would help. More money 

for equipment and supplies should be provided. Text¬ 

books should permit more flexible courses. 

A third area in which improvement is needed is in 

the quality of instruction itself. Alabama has many 

good science teachers scattered over the state. Some 

schools have good science programs but the average 

is fai below the top range of excellency and half the 

instruction is, by assumption, below this average. 

In Alabama we have all the necessary ingredients 

for a rich science program: the human material for 

making good science teachers, the eager boys and 

girls with glaring needs and wholesome curiosity, and 

a varied environment teeming with potential resources 

from which we must wrest our living in the years 

to come. 

This group might be the means of coordinating 

activities in such a way that out of those ingredients 

there might evolve the golden age of science teach¬ 

ing in Alabama. 

Teacher education in science for the atomic age. 

Jerome Kuderna, Alabama Polytechnic Institute, 

Auburn. It has become almost a commonplace to 

say that mankind is confronted with the stark issue 

of survival in this emerging Atomic Age. The choice 

lies between a potential millenium on earth and the 

catastrophic destruction of our western civilization, 

and there seems to be no middle ground. 

What is not commonly realized, however, is that 

this issue cannot be resolved without an understanding 

of the new centrality which has been thrust upon 

science. Yet, at this very time, we are faced with the 

alarming realization that not only the public, but 

much of our leadership, is wholly unprepared to deal 
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with this crisis because we are suffering from a scien¬ 

tific illiteracy: the failure to understand science- 

technology as a major social force in our society. 

This scientific illiteracy is reflected in: (1) the pre¬ 

vailing misconceptions of the public relative to atomic 

warfare; (2) the failure to realize the imminence of 

the transition from an economy of scarcity to one of 

potential abundance; and (3) our incapacity to view 

science as a matter of grave public policy in our 

American democracy. Not only our national prog¬ 

ress but our very national security is dependent on 

our continued preeminence in scientific research and 

development. 

In this struggle for survival, undemocratic ideolo¬ 

gies are convinced that democracy is incompatible 

with further technological progress in that we shall 

not be able to develop a scientifically-enlightened 

public opinion in time to cope with the crisis through 

a democratic process. 

The challenge focuses on science teaching in our 

public schools. Science teachers above all must be¬ 

come interpreters of science for democracy, and pro¬ 

ponents of the extension of the scientific approach to 

human affairs. No longer dare they be content with 

their role in the relatively passive transmission of the 

traditional subject matter of science. Rather they 

must not only become more effective in discovering 

and stimulating science talent, but they must be 

prepared to exercise an active community leadership 

in developing a scientifically-enlightened public opin¬ 

ion which will lend support to the new role of the 

scientist in public aflairs. 

But how are they to be so prepared? The crux of 

the matter lies in a reconsideration of teacher edu¬ 

cation in science. 

If we are to prepare the scientifically enlightened 

leaders and followers so essential to a democracy, 

two lines of experimentation would seem desirable: 

First, a more interpretive type of science course 

in the general education of all teachers. 

Second, widespread experimentation with new 

courses and syntheses. The purpose would be to 

develop common understandings and sympathies be¬ 

tween the various types of community leadership 

through a joint study of the impact of science on hu¬ 

man affairs. Thus future business and professional 

leaders, scientists and science teachers, would plan 

cooperatively the ways and means of implementing a 

scientific approach to common problems through a 

pooling of their special competencies. The science 

teacher might well be the spearhead in such a pro¬ 

gram of community group action. 

At Auburn, a start has been made in this direction 

in two courses, Science in Modern Living and Science 

and Technology in the South. The former is con¬ 

cerned with improving personal-social living in the 

dawning atomic age, through science, and the latter 

with the conservation and development of the natu¬ 

ral and human resources of Alabama and the South. 

An old culture, a prescientific civilization is passing. 

Wisdom does not lie so much in backing into the 

future as it does in facing the exhilarating change to 

a civilization of science in the atomic age. 

Four decades of progress in the teaching of science. 

Stew art J. Lloyd, University. The growth and im¬ 

provement of facilities for chemical teaching at the 

University of Alabama from 1909 to the present are 

reviewed. Inadequate building, no library, and a 

small faculty characterized the first ten years. Rapid 

growth, culminating in a large, well equipped build¬ 

ing marked the second decade. Despite the depres¬ 

sion of the thirties, growth continued in all fields, 

enrollment, faculty and equipment. The fourth decade 

saw all progress stopped by the war, and recovery is 

only now apparent. The two war decades were 

marked by stagnation, the two peaceful ones by con¬ 

tinued progress. More attention to the logical bases 

of science will undoubtedly mark the future. 

The need for improving science education in Ala¬ 

bama. Eric Rodgers, University. The rapid progress 

that is being made in the sciences is likely to leave 

the layman in a state of bewilderment. Never before 

have new developments followed each other so rap¬ 

idly. These developments can lead to a better world 

in which to live, or they can lead to the destruction 

of civilization. It is, therefore, extremely important 

that everyone have some knowledge about what :s 

going on in the scientific world. Some knowledge 

of the sciences is essential to an understanding of the 

major problems confronting the world today. There 

is, therefore, a great need for better science training 

in the schools. 

Many people who feel that better training in the 

sciences is needed are somewhat disturbed. The stu¬ 

dent who does not go to college must get his science 

training in the high schools. The writer does not feel 

qualified to pass any judgment on the type of in¬ 

struction that is being given in the biological sciences, 

and really feels free to discuss only one subject, 

namely physics. Some of the outstanding develop¬ 

ment of recent years have been in the field of physics. 

In too many high schools physics is either not taught 

at all, or it is taught by persons w ho majored in an 

entirely different subject in college. Such a situation 

is surely not conducive to a development of interest 

in the subject. Students finishing high school under 

such conditions are not likely to include physics 

among the courses they look forward to taking in 

college. 

The disturbing thing about this situation is that 

very little is being done about it. During the war the 

general shortage of teachers made it necessan for 

most schools to employ teachers in many other fields 

w'ho were not specially trained lor the particular job 

involved. More teachers arc becoming available todar 

and the situation is certainly improving in most fields. 

Unfortunately this does not appb to pin sics. the 

number of prospective teachers in the l niversit) who 

are seeking training in physics is practical!) zero. Not 

a single education student has majored in physics in 

several years, and only two or three have sought to 

minor in physics. An extreme!) small number take' 

even the elementary course. \ couple ol summers 

ago, one student audited the element.u\ course tor 

the first two weeks and then quit. The reason gnen 

for auditing the course was that this student was 
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scheduled to teach physics in high school the coining 

year. 

Even during the worst years of the depression, 

there was always a shortage of high school physics 

teachers. At that time a few teachers were preparing 

themselves at the University for physics teaching in 

high school. The shortage of qualified teachers of this 

subject is surely greater now than it was then, and 

at present no one is preparing himself at the Uni¬ 

versity for this type of work. 

SECTION VIII 

THE SOCIAL SCIENCES 

indicating an anticipatory gradient. The rats were 

then divided into 3 groups for experiment treatment: 

( 1) electric shock after anesthesia with nembutal, (2) 

electric shock after administration of normal saline, 

and (3) administration of nembutal alone. A post- 

experimental series of six daily trials was given. No 

significant difference appears to exist among the 3 

groups with respect to the presence or absence of the 

anticipatory gradient. The results do show, however, a 

significant increase in total running time of the saline- 

shock group as compared with the nembutal-shock 

and saline-shock groups. 

The relation of galvanic skin conductance to body 

morphology and to age4. Oliver L. Lacey, Paul S. 

Siegel, and Helen L. Stuckey, University of Ala¬ 

bama. University. An investigation of possible rela¬ 

tionships between the electrical conductance of the 

skin and body morphology and age is desirable from 

the standpoint of methodology. II significant relation¬ 

ships exist an investigator in the galvanic skin re¬ 

sponse (GSR) field should know these and make 

allowance for them. If no significant relations are 

present he is at liberty to regard the age and body 

form of his subjects as unrelated parameters. A study 

of the possible relation between body form and skin 

conductance is important, furthermore, from the view¬ 

point of type theories of temperament. In view of 

the fact that level of skin conductance and magnitude 

of C SR are symptomatic of emotional excitement, 

4 This investigation was supported in full by the 
University of Alabama Research Committee. 

Table II.— Correlations Between Basal Conductance (C) and Galvanic Skin Response (GSR) and 

Morphological Index. 

Siegel 
12:00-1:00 

N = 20 

Siegel 
2:00-3:30 
N = 21 

Siegel 
3:30-5:30 

N = 18 

Lacey 
2:00-3:30 
N = 16 

Lacey 
3:30-5:30 
N = 17 

Combined4 
D.F. = 77 

C .08 .24 —.26 .12 —.17 —.01 
GSR .06 22 .41 —.05 —.40 —.04 

4 The combined correlation coefficients have been determined following the method described by Fisher 
(-pp. 209-210). The value of r significant at the 5% level for 77 degrees of freedom is 22. 

Table III.—Correlations Between C and GSR and Age. 

Siegel 
12:00-1:00 

N = 20 

Siegel 
2:00-3:30 
N = 21 

Siegel 
3:30-5:30 
N = 18 

Lacey 
2:00-3:30 

N = 16 

Lacey 
3:30-5:30 
N = 17 

Combined 
D.F. = 77 

C 0 .57 —.32 0 —.14 .07 
GSR .15 .28 —.31 .42 .01 .12 

The effects of electric shock upon the anesthetized 

rat4. Jane C. Box, University of Alabama, University. 

Twenty-eight mature male albino rats were run in an 

IS foot enclosed runway until each reached a criterion 

of six successive daily trials expressing an anticipatory 

gradient. It the time consumed in the last 6 foot 

section equaled or exceeded the time consumed in 

the intermediate section, the run was regarded as one 

Table I.—The Effects of Electric Shock Upon 

the Anesthetized Rat. 

5 

Empe rimental 

Tre afment 

l 
/' 
i \ 
i i 

i i 

/ ' 

- Nembutal Shock 

-Saline S hock 
----- He mb uta 1 

/ z 3 4 5 <Z> 7 8 9 /o // tz 

Trials 

4 This research was supported in part by the Uni 
versity of Alabama Research Committee. 
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these theories imply the existence of a significant 

correlation between some morphological index (M.I.) 

and either basal level of conductance or GSR or both. 

These possible relationships of skin conductance to 

morphology and to age were experimentally checked 

emplox ing 92 male subjects. The average correlation 

between M.I. and basal level was .01; between M.I. 

and GSR, —.04; between age and basal level, .07; 

and between age and GSR, .11. The correlation co¬ 

efficient significant at the 5% level is .22. Thus we 

conclude (1) that an investigator in the field of skin 

conductance may disregard age and morphology as 

possible parameters influencing conductance measure¬ 

ments; (2) that body-type theory has generated a 

prediction which is not borne out by experimental 

evidence. 

A study of faking on the Kuder Preference Record'. 

Orrin IT. Cross, University of Alabama, University. 

The study was designed to determine with what 

facility an individual desiring to fake the Kuder Pref¬ 

erence Record could do so. This is a widely used 

instrument in the fields of educational and vocational 

guidance and in job placement. 

Preliminary studies done in the Tuscaloosa Public 

High School indicated that this could be accom¬ 

plished with relative ease. However, the pilot study 

was done with only one of the nine scales. 

Further definitive studies on each of the scales will 

be reported, together with results of item analyses. 

Our plan of intake preparation. Virgil McCain, 

Methodist Childrens Home, Selma. The steps used 

in the visit to the children for whom application has 

been made are as follows: Accompanying the Super¬ 

intendent is one boy and one girl who at that time 

are living in the Home. These “ambassadors” usually 

give very good first hand information about their life 

with us. This has proven to be very effective in 

convincing the family being visited that the Children’s 

Home is not a dreadful place in which to live. 

Ordinarily, this visit is made in company with a 

Worker of the County D. P. W. This worker is the 

“friend of the children who serves as the “link" to 

introduce these new friends who have come some 

distance to see this particular family of children. 

First of all, an attractive map of Alabama is used to 

show the present location and the route used to 

arrive from Selma. Next is shown selected scenes of 

the city of Selma. 

Following is a “Tour of the Home.” First is a 

general view of the campus and buildings. Next is a 

visit inside the Main Building with pictures of the 

library, dining room, kitchen, game room, girls’ rooms 

and auditorium. Similar views of the nursery, hos¬ 

pital, boys’ cottages, playground, farm, and dairy are 

then shown. 

Then a description of the Home’s program, a 

typical school day, a Saturday and a Sunday is given. 

Such agreeable features as Sunday School, Saturdax 

This research was entirely supported by a grant 
of money from the Research Committee ot the Uni¬ 
versity of Alabama. 

movies, the birthday party, the big ice cream freezer, 

pay day, the swimming pool, music, radios, bicycles, 

skates, playground, vacation visits, Christmas, etc., 

are emphasized. 

A brief period is spent in answering any questions 

the children may have to ask concerning the Home. 

Clearing up matters which ordinarily disturb young¬ 

sters about going to an Institution helps get them 

there with a good attitude. 

Another important phase of this procedure is to 

clear with whatever relatives are present the reason 

the children are coming to the Home, why they can’t 

remain where they are and how long they will expect 

to need care. It is important that the children them¬ 

selves participate in all planning and clearly under¬ 

stand why they are being removed from their present 

environment. 

The visit is concluded with the leaving of souvenir 

pamphlets about the Home—one for each child. They 

are usually told that it will be a week from the time 

of the visit until they can come to the Home. 

Personal values as determinants of perceptual fixa¬ 

tion. Elliott McGinnies, University of Alabama, 

University. Previous investigations by the author have 

shown that the perceptual behavior of individuals is 

characterized by a lowered threshold for valued ob¬ 

jects and resistance to recognizing inimical objects. 

The present experiment was designed to answer a 

further question: Since individuals respond more 

readily to valued objects, will they also fixate, or 

remember these objects with greater ease? 

The value orientation of eight subjects was meas¬ 

ured in terms of scores on the Allport-Vernon Study 

of Values. As symbols of the six values (theoretical, 

economic, esthetic, social, political, and religious) 

twelve portraits of middle-aged men were selected 

from Time magazine. Symbolic value was specified 

for the faces in terms of occupations presumed to 

represent the value categories—theoretical-scientist, 

economic-businessman, esthetic-artist, social-social 

worker, political-congressman, and religious-c\erg\ - 

man. Each value was represented by two pictures, 

and the pairing of faces and values was different for 

each subject. The faces were then exposed in random 

ordei at a tachistoscopic interval of .03 second until 

the subject could correctly identify each face accord¬ 

ing to the experimenter’s original instructions. The 

number of exposures necessary for the correct identifi¬ 

cation of each picture was taken as a measure >1 

perceptual fixation. 

Results of the experiment indicated that perceptual 

fixation occurs more rapidlx for objects symbolizing \ 

person’s highest values. The number ot trials required 

to recognize faces symbolizing the two highest value 

ranks for the eight observers was significant!) less 

than the number of exposures required to learn faces 

representing the lowest ranking value. It max be 

concluded that the preferential fixation of percepts 

takes place not Unix in accordance xx ith extern.dlx 

administered rexxards and punishments but a bo in 

congruence xxith the interiori/ed x allies ol the null 

xidual. 
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The effect of electro-convulsive shock on the antici¬ 

patory gradient in the rat°. Helen L. Stuckey and 

Paul S. Siegel, University of Alabama, University. 

The purpose of this study is to describe the be¬ 

havioral effects of electro-convulsive shock in the rat. 

Eight male albino rats were trained on a straight 

runway until they had completed six successive dailv 

runs showing an anticipatory gradient. A terminal re¬ 

tardation in approaching the goal was regarded as an 

indication of “anticipation.” They were then given 

two daily trials approximately twenty-three hours after 

electro-convulsive shock. During these two runs the 

anticipatory function was almost totally abolished. 

Six further daily runs were given following psuedo- 

shock. During this period the anticipatory gradient 

reappeared with considerable uniformity. 

Electrostimulation on the hind legs of a control 

group had no significant effect on the anticipatory 

function. 

The disappearance of the anticipatory reaction 

following electroshock convulsion was viewed as pri- 

0 This research was supported in part by the Uni¬ 
versity of Alabama Research Committee. 

marily dependent upon temporary autonomic im¬ 

balance. 

The relationship between voluntary water intake, 

body weight loss, and number of hours of food and 

water privation in the rat0. Billie S. Talantis and 

Paul S. Siegel, University of Alabama, University. 
This study examines the relationship between body 
weight loss, water intake, and the privation of food 
and water in the rat. 

Sixty male albino rats were used. Basic weights 
were determined. Normal water intake for a 5 minute 
interval was measured. Four subgroups of 15 animals 
each were then designated in terms of matching body 
weights. One group was deprived of food and water 
tor 6 hours, another group for 12 hours, a third group 
lor 24 hours, and the fourth group for 48 hours. 
Weight loss was determined and water intake for the 
5 minute interval was measured in each of the 4 
groups immediately following the period of privation. 

Graphic analyses of these relationships are presented 
together with a consideration of the implications for 
the motivational theory. 

0 This research was supported in part by the Uni¬ 

versity of Alabama Research Committee. 
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A BRIEF HISTORY OF CHEMISTRY IN ALABAMA1 

By John Xan 

President of the Alabama Academy of Science 

There are almost no records on the subject of 

Chemistry in Alabama, and the little information 

that one can find regarding chemistry in Alabama 

Territory before the formation of the State, is 

very meagre and scarce. The Indians, before thev 

were forced out by the white invaders, had 

developed a civilization of their own. Any knowl¬ 

edge of chemistry they might have had was 

practical, and even then it was the private and 

precious property of the priests and medicine 

men. 

Traditions and a few records indicate that 

mica was used by the Indians to make mirrors, 

and copper was hammered into ornaments. They 

did not recognize the value of gold, and by¬ 

passed it. But they believed that the primary 

elements, very much like the Pythagorean Theory, 

were earth, water, wind and fire. 

The Southern Indians were strongly agricul¬ 

tural, having developed the cultivation of a va¬ 

riety of plants such as corn and tobacco. It is 

interesting to note that they used tobacco in 

ceremonies, and not as we do today, for pleasure. 

They found by experience the after-effects of the 

indulgence in the weed. The Indians were also 

expert hunters and fishermen. They found that 

walnut bark was a narcotic, and used it to stupify 

fish, and thus make a substantial catch with ease. 

Thev even knew how to preserve meat and fish 

by drying, and developed a primitive method of 

making leather by a crude tanning process. 

The medicine men, however, were the best- 

informed persons in the use of plants for the 

treatment of disease. They were as successful in 

the use of plants as European physicians of their 

day. Over forty plants were in use. Some of 

them, such as sassafras, to purify the blood, and 

snake-root against snakebite, one can still buv 
from any drugstore. 

Of course, the Indians had no idea of modern 

chemistry, and attributed the effects of their 

medicines to supernatural powers. But their in¬ 

cantations and the use of charms (used today by 

negroes and some whites) had their psychological 

effects, even though the medicine man was un¬ 

aware of the science of psychology as we know 

it today. In spite of this, the Southern Indian 

was relatively free from disease until the whites 

1 This is an expansion of a paper presented before 
tlie section of Chemical Education of the American 
Chemical Society in Memphis, 1941. Much of the 
material was given to me by Dr. Jack Montgomery ol 
the University of Alabama. 

introduced measles, smallpox, tuberculosis, and so 

forth. 

When the whites came to this territory, they 

noticed the natural wealth around about them, 

and were not backward in developing it. It is 

well known that naval stores and gold were pro¬ 

duced. A number of attempts were made to culti¬ 

vate indigo. The olive tree was brought in. The 

project to establish an olive colony, with oil pro¬ 

duction, at Demopolis, is not only historical, but 

has been developed from the literary standpoint. 

The year 1815 saw the first production of iron. 

The early blast furnaces were owned by individ¬ 

uals and partnerships rather than by corporations. 

The}' were on the order of twenty-five to thirty 

feet high, built at the side of a hill for easy 

charging, utilized a water power blast, and em¬ 

ployed charcoal for fuel. The capacity of these 

furnaces was from three to eight tons a day. Part 

of the output was used locally, usually after being 

worked into mild steel in forges, and part was 

shipped by water to Mobile in return for the 

products of civilization. We have no record of 

iron prices in general, but the record of one trans¬ 

action is illuminating. Iron at ten cents per 

pound was exchanged for whiskey at forty cents 

per gallon. Bv comparison, these old furnaces 

seem to have been very simple affairs, and no 

chemical control was employed. The Iron Masters 

depended upon some ancient formula, modified 

by experience. It was not until the Reconstruction 

Period that chemistry began to play a part in iron 

production in Alabama. 

Prior to the Civil War eight blast furnaces were 

built in the State. Thirteen new ones were built 

between 1862 and 1865, the Confederate Covern- 

ment subsidizing all of them in whole or in part. 

During the war years the first coke pig-iron was 

produced, and manually operated bell-and-hopper 

installations were made. It was shortly before 

the war that hot blast d riven bv steam power 

was introduced. 

After the war there was a decade of dormancx 

in iron production. This was followed lw a new 

beginning and “boom times. which linallx 

emerged into steady production in plants kept up 

to-date mechanicallx and under chemical control. 

But the small furnace and the small merchant 

producer had passed aw ax . 

Although there was production of iron, brick, 

lime, mica and mam other raw materials, there 

was no phase of industrial chemistrx in \luh.mu 

prior to the Cixil W ar. During the w ar. how ex oi. 
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industrial chemistry had its beginning, especially 

in nitre production and the manufacture of gun¬ 

powder. General [osiah Gorgas, father of the 

great William Crawford Gorgas, was Chief of 

Ordnance for the Confederacy, and serving under 

him was John W. Mallet, a former professor at 

the University of Alabama. Their chief duty was 

to construct and operate “saltpetre plantations” 

and manufacture gunpowder. This was done under 

chemical control, and the laboratory at the Uni¬ 

versity was the control center until it was burned 

by Union raiders in April 1865. The saltpetre 

plantations consisted of groups of sheds to re¬ 

ceive wood-ashes and all kinds of organic nitro¬ 

genous wastes, including human excreta. New 

plantations were inoculated from the old ones and 

potassium nitrate was thus slowly produced and 

later leached out and crystallized. 

After the Civil War, as with iron production 

so there was again cpiite a lag in industrial pro¬ 

cesses with chemical control. Reference to Re¬ 

construction and the panic of 1873 makes 

sufficient explanation of this. In 1875, however, 

plans were made to discontinue the now eco¬ 

nomically ruinous production of charcoal iron and 

to begin the use of coke, a method which had 

already been applied for a time during the Civ il 

War. The first sizeable run was made in 1876 

and the next four years were arduous ones of 

experimentation and adjustment, leading to the 

construction of two large furnaces in 1880. From 

this time on in Alabama, chemical control in iron 

production has been recognized as essential, and 

the general doctrine of chemical control of other 

industries was thus more easily established, but 

has had hard going from time to time. Not until 

1914 were there a sufficient number of members 

of the American Chemical Society in Alabama to 

form the Alabama Section. 

It may appear that too much attention has 

been given to iron in this discussion, but many of 

the other industries were developed because, and 

in connection with, the production of iron. Build¬ 

ing stones, fire brick, common brick, pressed 

brick, coal production, including establishment of 

by-product plants, lime, cement, graphite, and 

even fertilizer, cottonseed oil, phosphates, and 

much later, even fine chemicals, inherited a great 

deal from the iron development. 

The first successful cement plant in Alabama 

was established in 1899, and used granulated 

blast furnace slag. In 1900 another slag cement 

mill was established by the Southern Cement 

Company, which has the distinction of continuous 

operation since that time. These two, naturally, 

were in the Birmingham District. The first Port¬ 

land Cement Plant was built in 1901 and this 

was progressively followed by other installations 

of the same type. Here again, the Birmingham 

District is important, since abundant supplies of 

limestone are to be had practically in the “back¬ 

yard of the plant, while unfailing supplies of 

fuel are close at hand. 

The ceramic industries have prospered along 

some lines, but history here has been varied. Over 

fifty years ago, fruit jars of the Mason type were 

manufactured, but the factory has long since dis¬ 

appeared. Glass for telephone wire insulation has 

been produced upon a small scale now and then. 

Sewer pipe, brick, and refractories have received 

attention. Perhaps the ceramic industry in Ala¬ 

bama needs more contact with chemistry. 

The developments in by-product coke produc¬ 

tion naturally followed the iron developments. 

Coal was discovered in Alabama in 1821, but as 

late as 1840 the total production was less than 

1,000 tons yearly, compared to more recent pro¬ 

duction of around 22 million tons annually, 

more than one-fourth of which was made into 

coke. For about a quarter of a century, after coke 

replaced charcoal in blast furnaces in Alabama, 

the bee-hive oven was employed. In 1904 the 

first by-product plant was put into operation, in 

Tuscaloosa County, and others quickly followed 

in the Birmingham District. For the most part 

the by-product plants were installed by the cor¬ 

porations owning the furnaces, but many sub¬ 

sidiary industries have followed the by-product 

installations. 

The Federal Government developments in the 

Muscle Shoals area, and the Tennessee Valley 

Authority, are too well known to make comment 

necessary here, other than to call attention to the 

tremendous impetus which they have given to 

chemistry in the State, industrially, educationally, 

and from the popular, or pandemic, standpoint, 

fust before, during, and after World War II many 

industrial plants came to Alabama, which accel¬ 

erated the well-established trend toward indus¬ 

trialization. 

The tables at top of next page were obtained 

from the Alabama State Chamber of Commerce. 

Although industrial chemistry in Alabama is 

hardly eighty years of age, educational chemistry 

is much older. Howard College and the Univer¬ 

sity of Alabama have provided chemistry courses 

continuously for more than a century, and other 

institutions from the date of their establishment. 

The chemistry courses given were very elemen¬ 

tary. One can get an idea of the type of courses 

from a box 21x12x6 inches in size, preserved in the 

college library at Howard. It was used by Dr. 

Noah K. Davis when he was Professor of Natural 

Philosophy at Howard in 1855. At that time it 

held all the chemicals used by the department of 

chemistry. All experiments were performed by 
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1935. 
1939 
1946 

1946 

Total Industries in Alabama. 

Number Wage 
Establishments Earners 

1.730 97,710 
2,052 116,800 
3,065 182,776 

Wages 

$ 64,884.000.00 
92,017,970.00 

295,203,000.00 

Chemical and Allied Products. 

Number 
Establishments 

Wage 
Earners 

W ages 

183 4,057 $2,970,853.00 

Value of 
Products 

$ 211,500,000.00 

574,763,522.00 
1,346,043,000.00 

Value of 
Products 

$43,774,735.00 

the instructor as lecture demonstrations. Indi¬ 

vidual laboratory work on the part of the student 

was a later development of chemical education. 

Practically every High School in the State has 

offered some form of instruction in chemistry, 

although many of them only in alternate years. 

Until about 1900, except at the University and 

the Alabama Polytechnic Institute, chemistry 

courses were indeed “culture courses” in the sense 

that the science was taught merely from the 

standpoint of “to know,” without any particular 

application except the intellectual attainment. 

From the beginning, in 1831, chemistry at the 

University was largely tied up with geology and 

minerology and later with metallurgy. From the 

beginning, in the 1870’s, Alabama Polytechnic 

Institute allied chemistry with agriculture, then 

with metallurgy. At both schools, strong chemical 

engineering courses have been developed. At the 

University the school of Chemistry, Metallurgy, 

and Ceramics is one of the few of its kind in 

America. 

Not only the University and A.P.I., but the 

State College for Women, Huntingdon College, 

Spring Hill College, Birmingham-Southern Col¬ 

lege, Tuskegee Institute, and the venerable How¬ 

ard College, have during the present century 

turned their attention more and more to the task 

of reconciling the science of chemistry to the art 

of living. They have not forgotten, however, the 

laying of strong chemical foundations in the tech¬ 

nical training of students preparing for medicine, 

dentistry, engineering and just pure chemistry. 

The development of chemistry in High Schools 

has not been so happy, because of limited equip¬ 

ment and scarcity of thoroughly prepared teachers 

who are willing to serve at the low salary rate 
in effect. 

Dr. George W. Carver of Tuskegee Institute is 

probably the best known chemist who ever lived 

in Alabama. He did magnificent work in teaching 

chemistry, especially as applied to agriculture. 

He is considered by some to be the greatest negro 

scientist. His researches on peanuts and sweet 

potatoes aroused a great deal of interest in the 

potentialities of Southern agriculture. Scientific 

literature reveals that he made some important 

discoveries in plant pathology. He synthesized 

organic dyes extracted from the soils of Macon 

County, Alabama. As early as June 6, 1926, he 

patented cosmetics made from peanuts. The same 

year Carver received a blanket patent covering 

sevei al processes for the manufacture of paints and 

stains from clay and minerals. In his laboratory 

at Tuskegee Institute he had a large number of 

specimens of products he obtained from typically 

Alabama plants and minerals. After his death a 

Foundation was formed, receiving its first support 

from the estate of this man. Unfortunately, all 

those samples were destroyed by fire a few years 

ago. 

Over fifty years ago, when Howard College 

moved from Marion to Birmingham, George W. 

Macon was Professor of Chemistry. Almost in 

the smoke and grime of bee-hive coke ovens and 

blast furnaces, it might have been expected that 

his interests would have been entirely industrial, 

but he turned his attention to chemistry as an 

intellectual subject and taught it philosophicallv. 

Except in a few cities, High Schools were few, 

but this far-sighted man used his influence and 

his wonderful persuasive personality in insisting 

upon the importance of chemistry in the curricu¬ 

lum of every secondary school. His pioneer spirit 

made him a “good scout ” and the present emphasis 

upon chemical education in Alabama High Schools 

can be traced in large part directly to his influence. 

The chemical history of the Alabama PoK tech¬ 

nic Institute revolves about the names of Hare 

and Ross and Hare. The first Hare established 

chemistry according to the best traditions ol Ins 

day. He was succeeded by his student, Ross, 

who served for many years as Professor and as 

State Chemist. Ross made a name for himself as 

an inspiring teacher, as one of the leaders in the 

Association of Official Agricultural Chemists, and 

as a toxicologist. No doubt writers ot modern 

detective fiction would like to have a sot ot his 

notes. Ross had a long and honorable career and 

literally died in harness, to be succeeded In the 

second Hare, who was not onlv a professor, but 

a Science dean. 

Huntingdon College had as its Professor ot 

Chemistry for some vears the eminent low nes R. 
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Leigh, now a Dean at the University of Florida, 

whose chief value to the State was, strange to 

sav, not in chemistry but in pharmacy. Much of 

the safe Alabama legislation in this field can be 

traced to his efforts to establish pharmacy as a 

profession, rather than a business. 

The Alabama State College for Women has had 

no particularly outstanding people in chemistry, 

as such, but the influence of the chemistry depart¬ 

ment upon the development of those home eco 

nomics courses involving chemistry has been so 

great that other colleges, including even the Uni¬ 

versity, have had to improve greatly their own 

similar courses to keep abreast. The term “Do¬ 

mestic Science” used to be employed at this 

Montevallo School, but one of the Trustees com¬ 

plained that it was misleading. Even he had 

misunderstood, and had sent his daughter theie 

in the hope that she would learn “domestic si¬ 

lence,” and when he learned of his mistake, he 

changed the name into “Home Economies,” for the 

sake of other men. 

What is believed to have been the first atomic 

weight determination in America was made by 

John W. Mallet at the University of Alabama in 

1856. Mallet has been previously mentioned in 

connection with his manufacture of gunpowder 

lor the Confederacy. He was a student of Wohler. 

When he won his doctorate. Dr. Clark of Am¬ 

herst College, persuaded him to come to Alabama. 

He brought with him a lithium-containing mineral 

from the vicinity of Amherst, and from it, purified 

lithium salts. With these he made the atomic 

weight determination of 6.96. Shortly after, the 

great Stas reported a value above 7, and the 

values ranged from 7.03 to 7 until 1911, when 

Richards gave the value 6.94. It is interesting to 

note that Mallet was still living when Richards 

published his work, and was greatly gratified 

with the resnlt. Mallet is best remembered for his 

long association with the University of Virginia, 

and his activity in being one of the founders of 

the American Chemical Society. 

Allison, although a physicist, has a splendid 

niche (although some of our rather jealous con¬ 

temporaries from other sections would make it a 

crypt if they could) in the Alabama Hall of Fame 

because of his discovery of the last two elements 

needed to fill out the Periodic Table. At the 

Alabama Polytechnic Institute he used the mag¬ 

neto-optic method, largely developed by him, and 

verified a sufficient number of known elements 

to indicate that his method was accurate, follow¬ 

ing which convincing indications were observed 

of elements 85 and 87 which he named Alabamine 

and Virginium. 

As has been previously noted, chemistry at 

the University of Alabama was for many years 

associated with geology. Prior to the Civil War 

there were some notable men concerned in the 

dual role. Michael Tuomey was one of the earlier 

group, and is best remembered for his contribu¬ 

tions to geology. The great F. P. A. Barnard, for 

whom Barnard College was named, contributed 

greatly to the work in chemistry. (Later, he be¬ 

came President of Columbia University.) While 

still at the University of Alabama he built a first- 

class observatory, and it was through his efforts 

that a Phi Beta Kappa Chapter, No. 12, was es¬ 

tablished there. 

W. C. Richardson carried on as Professor of 

Chemistry and Geology during the Civil War. 

He was a very versatile man and at various times 

taught also, Greek, English and German. He was 

a poet of no mean ability. One of his grandsons, 

Clement Wood, is a well-known poet and literary 

man of the present age. 

The outstanding name at the University of Ala¬ 

bama is that of Eugene A. Smith. He was a 

student under Mallet, served in the Confederate 

Army, and spent some years after the war with 

Bunsen in Heidelberg. When the University re¬ 

opened in f870, he returned as Professor of Chem¬ 

istry and Geology. A few years later he was 

made State Geologist and served in that capacity 

until his death in 1927. Much of the develop¬ 

ment of coal and iron industries in Alabama was 

directly due to his efforts. In geology his fame 

is secure. It should be noted, however, that he 

was a great chemistry teacher, and as early as 

1885 introduced laboratory work in beginning 

chemistry, supplementing it by wonderful lecture- 

table demonstrations, and laying the foundations 

upon which later was built the Chemical Engineer¬ 

ing course, and the School of Chemistry, Metal¬ 

lurgy and Ceramics. 

So the State of Alabama traveled on the road 

of progress from an Indian civilization to a place 

where industrial chemistry is playing an increas¬ 

ingly important role. 



MEETING OF THE EXECUTIVE COMMITTEE 

Alabama Academy of Science 

Iron Room — Tutwiler Hotel 

January 31, 1948 

The winter meeting of the Executive Committee of 

the Alabama Academy of Science was called to order 

by President Xan at 2:30 P.M., in the Iron Room 

of the Tutwiler Hotel, Birmingham, Alabama. 

The minutes of the spring meeting of the Executive 

Committee were read and approved as corrected. 

The Treasurer presented an informal report, not in¬ 

cluding dues in the process of collection, to the effect 

that the Research Fund has a present balance of 

$375.00 and the General Fund a balance of $206.69. 

The President then called for Committee reports, 

which were as follows: 

(a) . Membership Committee. Dr. Basore reported 

that letters have been sent to the members of the 

committee, and that the committee is hoping to obtain 

several new members. 

(b) . Research Committee. No report. 

(c) . Interim Long Range Planning Committee. No 

Report. President Xan called attention to the fact 

that the committee has not yet attained a permanent 

status, and asked for suggestions. Mr. Emigh recom¬ 

mended that the interim chairman be consulted, and 

that a definite proposal for discussion be brought to 

the attention, at the spring meeting, of the Executive 

Committee. 

(d) . Industrial Membership Committee. Mr. Rust 

reported that 350 letters had been mailed to different 

firms throughout the state, asking them to join the 

organization. To date, six firms have been admitted 

to membership; a follow-up letter is to go out soon, 

with the expectation of obtaining 25 or 30 new mem¬ 

bers. One obstacle in the way of securing new mem¬ 

berships has been the letterhead, consisting almost 

exclusively of professors; Dr. Brown suggested that 

the letterhead be simplified. Dr. Basore moved and 

Dr. Kassner seconded that new letterheads be printed 

with only Alabama Academy of Science, Inc. Dr. 

Carmichael amended the motion to the effect that 

we retain the present style also. The amendment was 

accepted, the motion was put, and passed. 

(e) . Admission to Membership Committee. Mr. 

Wager reported that the committee is following the 

new plan as outlined in the by-laws; that new mem¬ 

bership blanks have been prepared and are now in 

use; and that, in collaboration with the Treasurer, 

the roll of members is being gradually corrected. 

(f) . Editorial board. Dr. Harper reported that the 

Editorial Board has sent all the submitted papers to 

the Editor. He also suggested that the revised and 

corrected membership roll contain title, institution, 

and preferred form of address of members. 

(g) . Junior Academy. Miss Boehmer reported that 

bulletins have been mailed to white high schools in 

Alabama as summarized in the attached report. Three 

new clubs have been added, and one has been re¬ 

instated. In the national Science Talent Search, only 

one student in Alabama obtained honorable mention. 

Dr. Banks has been approached regarding the teach¬ 

ing of science in the grade schools of Birmingham; 

this is to be followed up. It was suggested that the 

A.A.A.S. honorary membership be given to the highest 

boy and girl in the Gorgas Scholarship Contest, after 

approval by the Executive Committee meeting in 

April. Miss Boehmer reported a balance of $22.96 in 

the junior Academy funds. 

(h) . Science Talent Search Committee. Dr. Kass¬ 

ner reported that the program announced at the 

Annual Meeting in 1947 has been carried out, that 

notices of the contest were sent to all principals and 

superintendents in Alabama, and that 60 high schools 

asked for more than 500 blanks. The plan is to bring 

the 10 highest contestants to Birmingham on April 

15, to tour Southern Research Institute, and to go 

to Tuscaloosa that evening. The award is to be given 

at the banquet on Friday evening, along with the 

A.A.A.S. awards. Colored students will go to Tus- 

kegee, to be screened by a group there. 

Fr. Charles Reiner reported that St. Bernard Col¬ 

lege and Sacred Heart College are each offering a 

two-year scholarship for the best papers or exhibits 

at the Junior Academy meetings and that Spring Hill 

College is offering a four-year scholarship. Montc- 

vallo and Huntingdon are also interested in such a 

program. Following a suggestion by Dr. Kassner that 

the above schools offer scholarships to the Science 

Talent Search runners-up, it was moved by Dr. Robin¬ 

son and seconded by Dr. Basore that a committee, 

consisting of the Science Talent Search Committee, 

Fr. Reiner, and Miss Boehmer develop and prescribe 

the conditions of qualifications for special scholarships 

in the Junior Academy. The motion was put and 

passed. It was pointed out by Miss Boehmer th.it 

the Senior Counselor has the duty ol appointing the 

judges for the Junior Academy exhibits and papers. 

(i) . Report of the Editor. Dr. Carmichael presented 

the new format of the Journal for inspection and 

approval, and several changes for the Journal. ( See 

attached report). These changes were accepted ex¬ 

cept as follow's: item number 2—Dr. Basore mined 

and Dr. Reynolds seconded, that the price ot the 

annual subscription be set at $2.00; item number l 

—it was agreed, after considerable discussion, that 

the Editor arrange the original articles as desired 

within a given section. 

(j) . Councilor of the A.A.A.S. Dr. Reynolds im¬ 

ported that the Gorgas Scholarship Contest was ver\ 

favorably received at the Aeademx Conference in 

Chicago in December. 

Under new business, the President announced the 

neeessit\ ol electing a vice-chairman lor Riologx and 

one for Physics. Mr. Emigh moved, and Di. Clark 

seconded, that the Chairmen select candidates, with 
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the approval of their sections, for approval at the 

Spring meeting of the Executive Committee. The 

motion was put and passed. 

The Chairman then announced that a third coun¬ 

selor of the Junior Academy needed to he elected; 

Dr. Robinson moved. Dr. Carmichael seconded, that 

the present two counselors select the third. The mo¬ 

tion was put and passed. 

President Xan announced that, after considerable 

questionnairing, tire dates of April 15-16-17 had been 

set for the annual meeting in Tuscaloosa. 

Dr. \V. B. Jones reported that the Committee on 

Local Arrangements has letters to all members in 

the mail now, that board and lodging arrangements 

may be made, that meeting rooms in the Biology 

Building will be available, (see attached sheet), that 

a trip to the paper mill has been arranged, and that 

arrargements for the banquet and possibly a luncheon 

are in the process of negotiation. 

The tentative time schedule of the meeting was 

approved without motion. 

Mr. Jennings reported that the Academy is now 

incorporated according to the laws of the State of 

Alabama, and that a copy of the Charter and By-Laws 

has been given to the Editor for inclusion in the 

Journal. He also said that the Board of Trustees 

would meet in Tuscaloosa at the time of the annual 

meeting. 

The Secretary read a letter from Dr. Lark-Horovitz, 

General Secretary of the A.A.A.S., regarding some 

suggestions to the state Academies. It was recom¬ 

mended that the Secretary transmit the necessary par's 

of the letter to the members of the committee before 

the annual meeting, and that the matter be discussed 

there. The question of the deadline for papers was 

raised; it was agreed that all papers must be in the 

hands of the Secretary by April 1, and in the hands 

of the section chairmen two weeks before that. 

The meeting was adjourned by President Xan at 

4:45 P.M. 

A. 4’. Wager, Secretary. 

EXECUTIVE COMMITTEE MEETING 

201 Biology Building, University, Alabama 

April 15th, 1948 

The regular meeting of the Executive Committee 

of the Alabama Academy of Science was called to 

order by President Xan at 7:45 P.M. in room 201, 

Biology Building, University of Alabama, on April 15, 

1948. ' 

The minutes of the Executive Committee meeting 

of January 31, 1948, were read and approved. 

The Treasurer, Dr. R. D. Brown, reported on the 

state of finances of the Academy. (See attached re¬ 

port). He emphasized the fact that after the bills for 

the meeting and for the publication of the Journal 

have been paid, there will be very little money left 

to carry on for the rest of the year and to match 

any research funds which may be granted to the 

Academy. A comparison between the costs of 1947 

and of 1948 shows definitely the increase in prices. 

Fr. Yancey moved and Dr. Farmer seconded that 

the report be accepted. The motion was put and 

passed. 

The Chairman next asked for committee reports. 

The following reports were made: 

(a) . Research Committee. In the absence of Dr. 

Poor, the Secretary read the report (see attached 

sheet)- It was moved by Dr. Reynolds, seconded by 

Mr. Jennings, that the report be accepted. The mo¬ 

tion was put and passed. 

(b) . Interim Long Range Planning Committee. Dr. 

Lloyd reported that the committee had not yet 

crystallized its ideas, but that a definite program was 

being worked out and would be ready in the near 

future. 

( c). Cooperator of the Junior Academy and Science 

Clubs of America. Miss Boehmer reported that, 

thanks to the $50.00 advanced by the Academy, she 

had been able to attend a four day meeting in Chi¬ 

cago in connection with the A.A.A.S. Science Talent 

Search. During these meetings she had an oppor¬ 

tunity to listen to outstanding speakers and to make 

trips to many points of scientific interest. One piece 

of discouraging information for contestants from Ala¬ 

bama is that two technical high schools in New York 

City give two years each of Biology, Chemistry, 

Physics, and Mathematics through the Calculus. She 

also reported that Dr. Banks has given approval to 

the plan to teach general science in the grade schools. 

Dr. Reynolds moved, Dr. Irvine seconded, that 

the report be accepted. The motion was put and 

passed. 

(d) . Science Talent Search Committee. Dr. Kass- 

ner reported informally that the screening process for 

the winners of the Gorgas Scholarships is now in 

progress and that the report will be given at the 

banquet. He also emphasized the necessity of check¬ 

ing to see that principals and teachers properly certify 

application blanks, transcripts, and examinations. 

(e) . Councilor of A.A.A.S. Dr. Reynolds reported 

that the report of the Alabama Delegation at the 

Academy Conference was received with gratifying 

shock by the group, and that all the other representa¬ 

tives were eager to learn how support for the Gorgas 

Scholarships had been obtained. At the Academy 

dinner. Dr. Lark-Horovitz stressed the necessity of 

interesting more people in the teaching of science 

and in improving the teaching of science at all 

levels, but particularly at the elementary and sec¬ 

ondary level. (See attached report). The discus¬ 

sion which followed covered the following points: 

( 1) a suggestion by Dr. Reynolds that a person be 

appointed to work up interest in Science Education 

throughout the state and to interest high school 

teachers in the work of the Academy; (2) remarks 

by Miss Boehmer that the present arrangement of 

the program is unsuitable for high school teachers; 

(3) the necessity of interesting high school principals 

and superintendents in science was suggested by Mr. 

Emigh; (4) lack of success in such a program in 

local meetings in Mobile was mentioned by Fr. 

Yancey; (5) a statement by Dr. Pepinsky that manv 

colleges in the state have no membership in the 

section devoted to Physics and Mathematics; (6) the 
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importance of science education in the work of the 

Academy and the necessity of perseverance in going 

after the high school teachers as members of the 

Academy was stressed by Dr. E. V. Jones; (7) the 

present lack of science teachers in high schools and 

of science teachers in training in colleges was empha¬ 

sized by Dr. Farmer; and (8) a suggestion by Miss 

Boehmer that the Science Education section cooperate 

with the science section of the A. E. A. at its annual 

meeting. 

Dr. Reynolds then moved the adoption of the 

second part of his report in the form of the follow¬ 

ing motion: the President is to be empowered to 

appoint a committee to study the possibility of inter¬ 

esting high school science teachers in the Academy 

and of developing the Science Education section to 

include topics of interest to high school teachers, said 

committee to have power to proceed in a manner in 

line with the policies of the Academy. This motion 

was seconded by Miss Boehmer. 

Mr. Jennings then moved that the motion be 

amended to read that the committee be given au¬ 

thority to inquire into the union of the Science 

Education section with the science section of the 

State Teachers Convention; Dr. Kassner seconded the 

motion. The amended motion was voted down and 

the original motion was passed. Dr. Pepinsky sug¬ 

gested that all science teachers be urged to take an 

interest in the Science Education section. 

Dr. Reynolds also reported that Dr. Lark-Horovib: 

had written letters to the State Academies urging 

cooperation between the academies and all other 

scientific groups in the states. Following a brief dis¬ 

cussion, the Chairman referred this matter to the 

Long Range Planning Committee. 

Dr. E. V. Jones moved that, in order to strengthen 

the Science Education section, members be given the 

privilege of belonging to more than one section, 

and that all such secondary choices be indicated after 

his name in the membership roll in the Journal. 

The motion was seconded by Dr. Lloyd, put, and 

passed. 

(f) . Local Committee on Arrangements. Dr. W. B. 

Jones announced the last minute changes in the pro¬ 

gram. 

(g) . Editor of the Journal. Dr. E. B. Carmichael 

reported that the Journal proof is now ready and also 

gave the distribution of sets of the Journal during the 

past year. (See attached report). Fr. Yancey moved, 

Dr. W. B. Jones seconded, that the report be ac¬ 

cepted. The motion was put and passed. 

Dr. E. V. Jones said that some action should be 

taken with regard to the financial situation of the 

Academy, which, in view of the Treasurer’s report, 

did not seem too sound. Mr. Emigh suggested that 

the problem of improving the financial structure of 

the Academy be made a part of the study of the 

Long Range Planning Committee. 

Dr. E. B. Carmichael presented the attached mo¬ 

tion relative to the placing of the name of Col. Wil¬ 

liam C. Gorgas in the New York University Hall of 

Fame and the securing of approval of the officers of 

the Academy for such a move. Dr. Carmichael 

moved, Dr. Kassner seconded, that the Executive 

Committee approve the idea, and refer it to the 

business meeting. The motion was put and passed. 

T1 le Chairman appointed the following to the nomi¬ 

nating committee: Dr. Farmer, Dr. Kassner and Dr. 

Carmichael, Chairman. 

Dr. Pepinsky announced the appointment of Dr. 

Locke White, Jr., as vice-chairman of the section on 

Physics and Mathematics, and Dr. Fincher announced 

the appointment of Dr. Henry Walker as vice-chair¬ 

man of the section on Biology and the Medical 

Sciences. 

Following a brief discussion of the procedures to 

be followed at the section meetings with regard to 

nominations and to the choice of the best papers, the 

motion was made by Fr. Yancey and seconded by 

Fr. Reiner that the meeting be adjourned. After 

passage of the motion, the meeting adjourned at 

10:00 P.M. 

A. T. Wager, Secretary. 

MINUTES OF THE PRELIMINARY 

BUSINESS MEETING 

Room 102, Biology Building 

April 16, 1948 

The preliminary business meeting was called to 

ordei in Biology 102, University of Alabama, at 11:30 

A.M., on April 16, 1948, by President Xan. The 

minutes of the preliminary business meeting of the 

twenty-fourth annual meeting were read and ap¬ 

proved. 

It was moved by Dr. E. V. Jones, seconded bv 

Dr. T bwer, that the committee reports lie as brief 

as possible, in view of the complete discussions of 

the reports at the Executive Committee meeting, and 

that all reports be published in full in the Journal. 

The motion was put and passed. 

Dr. Tower summarized the report of the Research 

Committee. (See attached report). The motion, made 

by Mr. Higgs and seconded by Fr. Yancey, that the 

report be accepted was passed. 

Mr. Rust reported informally for the Industrial 

Committee to the effect that a follow-up is to be 

made on letters sent out earlier to firms in the state. 

Di. Kassner discussed briefly the status of the 

Gorgas Scholarships and clarified the attitude of the 

Gorgas Scholarship Committee toward the tentative 

suggestion of broadening the scholarship plan to in¬ 

clude more colleges and to have more than one typo 

of contest lor scholarships. 

Mr. Jennings moved, and Mr. Emigh seconded, 

that the report be accepted, and that a vote ol thanks 

be given to Dr. Kassner for his efforts in behalf of 

the Gorgas Scholarships. 

Dr. E. V. Jones moved, and Dr. Wingard seconded, 

that the Science Talent Search Committee continue 

the special study of scholarships ordered at the 

Executive Committee meeting of human 81. ft) IS 

The motion passed. 

Dr. Reynolds summarized the report ol the Conn 

cilor of the A.A.A.S. as follows: a) the need ot 

emphasis on science teaching at all school levels. ID 

the necessity of interesting science teachers in the 
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work of the Academy; and e) the request hy Dr. 
Lark-Horovitz that there he a coordination between 
the Academy and all science groups in the state. It 
was moved by Dr. Tower, seconded by Dr. Fincher, 
that the report be accepted. The motion was put and 
passed. 

Dr. Carmichael presented briefly the report of the 
Editor by pointing out that the Journal now lias 
representation in many libraries and bv suggesting 
that consideration lie given to changing from an 
annual publication to a quarterly publication. Dr. 
Reynolds moved. Dr. Tower seconded, that the report 
be accepted. The motion was passed. 

Di. Wingard moved that a committee be appointed 
to study the possibility of changing the annual 
Journal to a quarterly publication, the Editor to be 
a member of the Committee and the committee to 
report at the next meeting of the Executive Com¬ 
mittee. The report was seconded by Dr. Land, was 
put and passed. 

Di. Carmichael read the resolution supporting the 
request for the inclusion of the name of Col. Gorgas 
in the New York University Hall of Fame and moved 
its approval. The motion was seconded by Dr. Farm¬ 
er, v as put, and passed. 

Fr. Reiner made a motion that a cash award cf 
$10 be given to the best exhibit in each of the four 
groups in the Junior Academy and to the best paper, 
a total of $50, said awards to be given beginning 
this year and to come from the Research funds. The 
motion was seconded by Dr. Fincher, was put, and 
passed. 

Chairman Xan announced the appointment of the 
following committees: 

Committee on Place of Meeting: Dr. J. M. Robin¬ 
son, Dr. C. L. Huyck, Dr. W. B. Jones, Dr. M. T. 
Clark, Dr. k. Vickery, Dr. L. B. Roberts, and Dr. 
C. M. Farmer, Chairman. 

Resolutions Committee: Mr. E. D. Ernigh, Dr. J. 
A. Fincher, and Fr. J. P. Yancey, Chairman. 

Auditing Committees: Senior Academy—Dr. E. V. 
Jones, Dr. R. D. Brown, and Dr. II. E. Wilcox, Chair¬ 
man. Junior Academy—Miss Para Lee Evans and Dr. 
J. P. Reynolds, Chairman. 

The meeting was adjourned by the President at 
1 2:BO P.M. 

A. T. Wager, Secretanj. 

FINAL BUSINESS MEETING 

Room 102 Biology Building 
April 16, 1948 

President Xan called the meeting to order at 4:30 
P.M.. in Room 102, Biology Building, University of 
Alabama. 

The Treasurer, Dr. Brown, reported a balance of 
$708.55 in the treasury and $405.00 in the Research 
funds, and stressed the need of more funds from some 
source if the Academy’s finances are to remain in an 
acceptable condition. He reported for the Auditing 
Committee that the books had been studied and 
found to be in good order, and presented the signed 
auditor’s report. ( See attached report). It was moved 

by Dr. Reynolds, seconded by Fr. Yancey, that the 
report be accepted. 

Dr. Carmichael presented the following list of 
nominees for the new officers: 

President: E. D. Emigh, Box 885, Montgomery. 
President-elect: C. A. Basore, Auburn. 
Trustees of the Board: W. B. Jones, State Geological 

Survey; 
H. B. Rust, Birmingham. 

Biology and Medical Section: Vice-president ami 
Chairman, J. H. Walker, University; 

Vice-chairman: J. O. Foley, Medical College of 
Alabama, Birmingham. 

Chemistry Section: Vice-president and Chairman, G. 
M. Toffel, Marion Institute; 

Vice-chairman, J. E. Land, Auburn. 
Geology and Anthropology Section: Vice-president 

and Chairman, R. Q. Shotts, Tuscaloosa; 
Vice-chairman, S. B. Wimberley, Moundville. 

Geography and Conservation Section: Vice-president 
and Chairman, T. D. Stevens, Auburn; 

Vice-chairman, J. A. Tower, Birmingham-Southern. 
Physics and Mathematics Section: Vice-president and 

Chairman, Locke White, Jr., Birmingham; 
Vice-chairman, P. H. Mitchell, University. 

Industry and Economics Section: Vice-president and 
Chairman, T. M. Francis, Birmingham; 

Vice-chairman, L. M. Smith, Birmingham. 
Science Education Section: Vice-president and 

Chairman, Edith Geisler, Adger; 
Vice-chairman, C. E. Arey, University. 

The Social Sciences Section: Vice-president and 
Chairman, O. L. Lacey, University; 

Vice-chairman, J. H. Jones, Birmingham. 
Counselor tor Junior Academy: Vera K. Martin, 

Parrish High School, Parrish, Alabama. 
Editor of the Journal: John Xan, Howard College 

Birmingham, Alabama. 
Mi. Higgs moved, Dr. Wilcox seconded, that the 

report be accepted. The motion was put and passed. 
Mr. Jennings moved, Mr. Higgs seconded, that the 

slate of nominees as offered be elected unanimously. 
The motion was put and passed. 

Dr. Farmer extended the invitation of Troy State 
College to the Academy for the twenty-sixth annual 
meeting in 1949. It was moved by Dr. Brown that 
the report be adopted. After a second by Dr. Tower, 
the motion was put and passed. 

Fr. Yancey suggested that a definite date for the 
next annual meeting be set at this meeting, and Dr. 
Xan spoke briefly of the problems he encountered in 
trying to arrange this meeting during last fall. 

Dr Fincher moved, Dr. Wingard seconded, that this 
meeting recommend to the Executive Committee that 
the dates of May 5-6-7 be chosen as the dates for 
the twenty-sixth annual meeting. The motion was put 
and passed. 

Dr. Reynolds reported that the audit of the Junior 
Academy books would have to be made after the.'r 
business meeting on April 17, 1948, and would there¬ 
fore be reported later. 

Fr. Yancey presented the resolutions committee re¬ 
port commending the work of the Local Arrangements 
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Committee in handling the meeting, expressing thanks 

to Mr. Baker of the Weatherford Printing Company 

for expediting the preparation of the program and to 

Dr. Snedecor for presenting Iris talk on statistics, and 

stating the regrets of the Academy in the deaths of 

Dr. Harry C. Heath and of Mr. O. L. Ayrs. He 

moved the adoption of these resolutions. Dr. Car¬ 

michael seconding. The motion was put and passed. 

Dr. Reynolds reported that, in accordance with 

the motion passed at the twenty-fourth annual meet¬ 

ing, the Library and exchanges of the Academy have 

been transferred to the Library at Alabama Polytech¬ 

nic Institute, and that said library is functioning as 

custodian. 

Dr. Xan presented the certificates of membership 

to new members. 

Dr. Fanner moved, Mr. Higgs seconded, that a 

vote of thanks be extended to the retiring Editor, Dr. 

E. B. Carmichael. 

Fr. Yancey moved, Dr. E. V. Jones seconded, that 

all the officers be thanked for their work of the past 

year. The motion passed. 

Dr. Lamoreaux moved. Dr. Brown seconded, that 

the meeting adjourn. Upon passage of the motion, 

the meeting adjourned at 5:10 P.M. 

A. T. Wager, Secretary. 

REPORT 

OF THE RESEARCH COMMITTEE OF 

THE ALABAMA ACADEMY OF SCIENCE 

FOR THE PERIOD MAY 1947 

THROUGH MARCH 1948 

April 16th, 1948 

The attached list of grants made during this period 

total $620. Of this sum $50 was used as the Founder’s 

Prize and another $50 was used to partially pay for 

the travel expenses of a science teacher to attend the 

Science Talent Search in Washington and to visit 

science departments in other schools. The remainder 

of the fund, amounting to $520, was granted to the 

support of research projects in the following institu¬ 

tions : 

Spring Hill College 

Howard College 

Alabama Polytechnic Institute 

Birmingham-Southern College 

Three grants, totaling $270, were made to members 

of the staff at Howard College, the only institution 

from which more than one request was received. Since 

it is stipulated that all research grants from the 

Academy must be matched by an equal sum from 

the institution where the research work is located, 

we may assume that the effective sum sponsored and 

requiied by matching by the Academy amounted to 

a total of $1,040. 

The amount in the grants-in-aid allowed by the 

Research Committee in 1946-47 was $325, which 

yielded an effective sum of $650. This means that 

our grants tor research increased something over 50' , 

over last year. 

As of April 1 one request for a grant has been 

received but not processed by the committee. It s 

a request for a continuance of a grant in like amount 

to that allotted in 1947, namely $150, requested by 

Professor Robert E. Wingard of the Alabama Poly¬ 

technic Institute. This request has been delayed at 

the suggestion of the Treasurer, Dr. Robert D. Brown, 

until the Executive Committee decides upon the 

exact amount of available funds. 

Alabama Academy of Science 

Research Committee 

Dr. T. E. Hunt 

Dr. Mildred Englebrecht 

Dr. James Allen Tower 

Dr. R. S. Poor, Chairman. 

ALABAMA ACADEMY OF SCIENCE 

GRANTS-IN-AID 

May 1947 — March 1948 

Date of Request 

May 3, 1947—Father P. H. Yancey, Spring 

Hill College, for part-time laboratory as¬ 

sistant ___ $50.00 

Problem: Studies of the Structure of the 
Sertoli Cells. 

May 4, 1947—Dr. John Xan, Howard Col¬ 

lege, for part-time laboratory Assistant 

and special equipment ... $150.00 

Problem: To Continue the Research Pro¬ 
gram on Polarography. 

July 31, 1947 — Professor Reynolds Q. 

Shotts, University of Alabama ... _ $50.00 

Founder’s Paper title: Free Swelling In¬ 
dexes of Certain Alabama Coals and the 
Relation of Free Swelling to Some Other 
Properties. 

September 24, 1947—Professor Robert E. 

Wingard, Alabama Polytechnic Institute, 

for part-time laboratory assistant $150.00 

Problem: The Quantitative Effect of 
Baffles Upon Mixing Efficiencies of 
Liquid Mixtures at Low Speeds. 

December 12, 1947—Professor D. Warren 

Craik, Howard College, for repairing 

aquarium and to purchase equipment $20.00 

Problem: To Study the Effect of Environ¬ 
ment on Life Histories of Giant Water 
Bugs. 

February 5, 1948—Miss Kathryn M. Boeh- 

mer, Ensley High School, to attend tin- 

national Science Talent Search in Wash¬ 

ington and to visit some schools there 350.00 

February 9, 1948—Professor Raymond C. 

Smith, Howard College, for part-time as¬ 

sistant, animals and feed 3100.00 
Purpose: To Study the Effects of Sulpha 

Drugs on the Spleen of the Guinea Pig. 

March 8, 1948—Professor J. Vilen lower, 

Birmingham-Southern College, for part- 

time laboratory assistant 350.00 

Purpose: To Compile a Geography of Ala¬ 
bama. 
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REFORT OF TREASURER FOR TIIE PERIOD 

ENDING APRIL 13, 1948 

Receipts 

Balance on hand, May 1, 1947 _ _$1,493.88 

Received as membership dues, subscriptions 

to the journal and donation 1,180.00 

Total Receipts ....  __$2,673.88 

Disbursements 

May 1, 1947 to April 13, 1948 

Lyman Toulmin, Jr., Postage...$ 2.34 

James L. Kassner, Postage_____ 5.59 

Weatherford Printing Company, Printing 

Journal, etc. ___ 553.55 

A. T. Wager, Postage___ 4.50 

R. E. Wingard, Research Grant __ 150.00 

Jolm Xan, Research Grant... ... .. 150.00 

P. II. Yancey, Research Grant . .. 50.00 

Weatherford Supply Company, Office Sup- 

pi ;es and Stamps ___ 3.06 

A. T. Wager, Sect. Postage_ 3.00 

II. E. Wilcox, Postage___ 2.25 

E. B. Carmichael, Mailing Journal .... 28.80 

R. Q. Shotts, Founder’s Prize__50.00 

Alan T. Wager, Stenographic Aid_ 14.40 

W. P. Wreden, (Refund)_ 12.00 

D. G. Wing, (Yale University—Refund) 1.00 

Kathryn M. Boehmer (Junior Academy)... 50.00 

Weatherford Printing Co., Stationery 70.04 

Robert D. Brown, Stamps_ ... 10.00 

Weatherford Printing Company _ 44.75 

Tutvviler Hotel .....   .. 5.00 

A. T. Wager, (Misc. Expenses)_ 3.39 

D. W. Craik, (Research) _  20.00 

Lillian Brown, (Secretarial)_   10.00 

Kathryn M. Boehmer (Expense Acct. for 

Science Talent Search)_ 50.00 

Martha Jean Stewart, (Sec. aid to Editor 

of Journal) _ 20.00 

Alan T. Wager __  24.34 

Robert D. Brown, to cover error on ck. 

No. 31 _     8.00 

Weatherford Printing Company — 32.01 

Weatherford Supply Company_ - 1.13 

Robert D. Brown, Stamps_ 5.00 

Raymond C. Smith ... 100.00 

J. Allen Tower_ 50.00 

E. E. Carmichael_   26.27 

Total Disbursements _$1,560.33 

RESEARCH FUND 

Balance in fund May 1, 1947 .....$ 625.00 

Received this year_ 200.00 

Added from Academy fund _ 200.00 

Total in fund_$1,025.00 

Disbursed _ . 670.00 

Balance ____.$ 355.00 

Balance in General Fund, April 13, 1948 $ 758.55 

Robert D. Brown, Treasurer. 

Auditing Committee 

E. V.Jones 

R. D. Brown 

II. E. Wilcox, Chairman 

REPORT OF THE EDITOR OF THE 

JOURNAL 

The Alabama Academy of Science voted at the 

last annual session to change the format of the Journal 

and that the suggested changes be approved by the 

Executive Committee. The Executive Committee, at 

its meeting on January 31, 1948, approved the sug¬ 

gestions which had been assembled by your President, 

Secretary and Editor. Volume number 19, which will 

appear soon, has the new format. This volume will 

contain an index of its contents. 

The Editor suggests that in the future the Journal 

be published in four numbers each year to speed up 

the dissemination of the scientific information. It is 

suggested that the complete papers be published in 

the first two numbers of each volume, the abstracts 

in the third number and the fourth number could 

include the minutes of the annual meeting, the list 

of members, the junior academy section, etc. Abstract¬ 

ing Journals would probably abstract papers appearing 

in our journal if it appeared quarterly. 

The postage would probably be increased very 

slightly, if at all, because it would be possible to 

obtain a second class permit if we published a quar¬ 

terly journal. 

The stock of extra volumes of the Journal will be 

deposited with the Librarian at the Alabama Poly¬ 

technic Institute so that he can use them to complete 

files in libraries throughout the world. Also, he can 

use them as exchange material to complete the files 

of the journals, published by other academies, which 

are deposited in the library at Alabama Polytechnic 

Institute. 

Your Editor has made a concentrated effort to 

collect and distribute files of the Journal as follows: 

(1) . Sales of files to libraries in the United States: 

University of Minnesota 

LIniversity of Kentucky 

Yale University 

Mississippi State College 

Wesleyan Liniversity 

Oregon State College 

Union Producing Company 

University of Virginia 

University of Arkansas 

Mutual Subscription Agency 

(2) . List of foreign libraries to which files of the 

Journal of the Alabama Academy of Science have 

been donated: 

Library, University of Alaska, Fairbanks, Alaska. 

Biblioteca Nacional, Buenos Aires, Argentina. 

State Library of Tasmania, Hobart, Australia. 

Victoria Public Library, Melbourne, Australia. 

New South Wales Public Library, Sydney, Aus¬ 

tralia. 
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Karl Franz University, Graz, Austria. 
University of Vienna, Vienna, Austria. 
Bibliotheque Royal, Brussels, Belgium. 
Bibliotheque de l’Universite, Ghent, Belgium. 
University Library, Sucre, Bolivia. 
Bibliotheca Nacional de Rio de Janeiro, Rio de 

Janeiro, Brazil. 
Bibliotheque Nationale, Sofia, Bulgaria. 
University of Alberta, Edmonton, Alberta, Canada. 
University of British Columbia, Vancouver, British 

Columbia, Canada. 
University of Manitoba, Winnipeg, Manitoba, Can¬ 

ada. 
Library, McGill University, 3459 McTavish Street, 

Montreal, Canada. 
University of Montreal, 2900 Boulevard du Mont- 

Royal, Montreal, Quebec, Canada. 
Dalhousie University, Halifax, Nova Scotia, Canada. 
Library of Parliament, Ottawa, Canada. 
Banting & Best Department of Medical Research, 

University of Toronto, Toronto, Canada. 
University of New Brunswick, Frederickton, New 

Brunswick, Canada. 
University of Saskatchewan, Saskatoon, Saskatche¬ 

wan, Canada. 
National Library of Chile, Santiago, Chile. 
National Library of Peiping, Peiping, China. 
National Library, Bogota, Columbia. 
Universidad de Costa Rica, San Jose, Costa Rica. 
Biblioteca Nacional, Havana, Cuba. 
Karlova Universita, Prague, Czechoslovakia. 
The Royal Library, Copenhagen, Denmark. 
University Library, Quito, Ecuador. 
Bibliotheque Khediviale, Cairo, Egypt. 
National University, Sansalvador, El Salvador. 
The Library, Birmingham Liniversity, Birmingham, 

England. 
University Library, Cambridge, England. 
City of Liverpool Public Libraries, Liverpool, Eng¬ 

land. 
British Museum, London, England. 
The Science Library, Science Museum, South Ken¬ 

sington, London, S.W. 7, England. 
Bodleian Oxford University, Oxford, England. 
Helsingfors University Library, Helsingfors, Fin¬ 

land 
Bibliotheque de la Ville, Grenoble, France. 
Bibliotheque de l’Universite, Lille, France. 
Bibliotheque Nationale, Paris, France. 
Bibliotheque Universitaire, Strasbourg, France. 
Preussische Staatsbibliothek, Berlin, Germany. 
Sachsische Landesbibliothek, Dresden, Germany. 
Library, University of Halle, Verinigte Friedrich, 

Halle, Germany. 
Staats und Universitats Bibliothek, Hamburg, Ger¬ 

many. 
Universitats Bibliothek, Heidelberg, Germany. 
Universitats Bibliothek, Munich, Germany. 
National Library, Athens, Greece. 
Universidad Autonoma de San Carlos de Guate¬ 

mala, Guatemala City, Guatemala. 
Cooke Library, Panahou School, Honolulu, Hawaii. 
Oahu College, Oahu, Flawaii. 
Universiteits Bibliothek, Amsterdam, Holland. 

Bibliothek der Rijksuniversitet te Utrecht, Witte- 
vrouwenstraat, Holland. 

Rijiksuniversiteits Bibliothek, Leyden, Holland. 
National University, Tegucigalpa, Honduras. 
Konigliche Ungarische Universitat, Budapest, Hun¬ 

gary. 
Library, Royal Asiatic Society, Bombay, India. 
Imperial Library, Calcutta, India. 
Queen’s University, Belfast, Ireland. 
Library, Trinity College, Dublin, Ireland. 
Biblioteca Universitaria, Bologna, Italy. 
R. Biblioteca Nazionale, Naples, Italy. 
Regale Biblioteca Universitaria, Padua, Italy. 
Regale Biblioteca Universitaria, Pavia, Italy. 
Nazionale Centrale Vittorio Emanuele, Rome, Italy. 
Kyoto University Library, Kyoto, Japan. 
Imperial Library of Tokio, Tokio, Japan. 
Biblioteca Nacional, Mexico City, Mexico. 
Auckland Public Library, Auckland, New Zealand. 
Wellington Public Libraries, Wellington, New 

Zealand. 
Central University, Managua, Nicaragua. 
Universite D’Alger, Algiers, North Africa. 
Free Public Library, Bergen, Norway. 
Royal Library, Oslo University, Oslo, Norway. 
Biblioteca Nacional de Panama, Panama City, 

Panama. 
National University, Asuncion, Paraguay. 
University of San Mareas, Lima, Peru. 
Biblioteca Jagiellonska, Cracow, Poland. 
Bibliotheque de L’Universite de Varsovie, War¬ 

saw, Poland. 
Biblioteca Nacional, Lisbon, Portugal. 
Polytechnic Institute of Puerto Rico, San German, 

Puerto Rico. 
Institute for Public Education, Kiev University, 

Kiev, Russia. 
Leningradsky Cos. Universitet, Leningrad, Russia. 
Public Lenin Library of U. S. S. R., Moscow, 

Russia. 
University of Edinburg, Edinburg, Scotland. 
University Library, Glasgow, Scotland. 
The Library, Bangkok, Siam. 
University of Palermo, Palermo, Sicily. 
University of Barcelona, Barcelona, Spain. 
Biblioteca Nacional, Madrid, Spain. 
University of Seville, Seville, Spain. 
Central College, Luanda, Angola, South Africa. 
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REPORT OF THE COUNCILOR TO THE A.A.A.S. 
TO THE ALABAMA ACADEMY OE 

SCIENCE, 1948 

Tlie A.A.A.S. Academy Conference met December 
27, 1947 in the Sherman Hotel, Chicago, Illinois. 
Professor Howard Michaud of Purdue University pre¬ 
sided. There were forty-three delegates present repre¬ 
senting twenty-seven State Academies of Science. 
Three of these representatives were from Alabama: 
Dr. J. A. Fincher, Dr. Alan T. Wager, and myself. 
Dr. Harlow Shapley, President of the A.A.A.S., was 
present and gave words of welcome to the delegates. 

The program of the conference consisted of the 
presentation of a series ol papers as follows: 

1. How well does your state academy of science 
function in stimulating the development of scientific 
personnel for industry and for educational institu¬ 
tions?—Dr. Austin R. Middleton, Kentucky. 

2. Are full subsistence scholarships available for 
students of promise within your state?—Dr. James 
W. Cole, Virginia. 

‘3. To what extent does your Academy stimulate 
or help to promote better science teaching at all 
levels?—Dr. II. A. Webb, Tennessee. 

4. What is the obligation of the State Academy 
to the Junior Academy?—Dr. John W. Thomson, 
Wisconsin. 

5. What opportunities exist for greater coopera¬ 
tion among the academies of neighboring states?— 
Dr. G. W. Prescott, Michigan. 

Lively discussions of papers followed their presen¬ 
tations. The most enthusiastic discussion followed 
the introduction of the question: Are full subsistence 
scholarships available for students of promise within 
your state? After Dr. Cole presented the ideal situ¬ 
ation and concluded that such is probably not pos¬ 
sible in any State Academy’s program, your three 
representatives reported on the program of our own 
Academy with reference to the Gorgas Scholarships 
which are to be initiated during the coming year. 
The entire proposition was received by the members 
of tlie Conference with encouraging shock. The im¬ 
probable had happened, and the Conference unani¬ 
mously passed a resolution highly commending the 
action of the Alabama Academy of Science and tlie 
Chamber of Commerce of Alabama and recommend¬ 
ing that the other states be urged to adopt the 
Alabama plan. 

In reference to the question: To what extent does 
your academy stimulate or help to promote better 
science teaching at all school levels, it was sug¬ 
gested and highly recommended that high school 
teachers of science be interested in joining the State 
Academy and that, if not already in existence, a 
section on Teaching of Science be created and ad¬ 
ministered by high school teachers. The program 
now in effect in the Alabama Academy of Science is 
along the suggested lines. 

It was generally agreed that an exchange of repre¬ 
sentation of neighboring academies would be stimu¬ 
lating and helpful. 

At the Academy dinner on the evening of Decem¬ 
ber 27th, Dr. K. Lark-Horovitz gave a clear but 

discouraging picture of “Science Teaching Today.” 
lie insisted that state academies, in cooperation with 
the junior academies, the universities, and colleges in 
the state, will be the main factor in maintaining 
scholarship standards and in providing the proper 
cooperation between scholarship agencies in the col¬ 
leges and the service of science generally. 

Today, when schools, industry, and the public 
depend on dissemination of science to a larger extent 
than ever before, it is the duty of the scientists to 
make every effort to bring science to the people. 
In view oi this fact, Dr. Lark-Horovitz has suggested 
that the State Academy of Science could and should 
collaborate with the representatives of the learned 
societies in the colleges, universities, and industries 
of the state to arrange: 

1. Meetings of a technical character outside of 
the regular Academy meetings to acquaint students 
and teachers with the progress in the various branches 
of science. 

2. Symposia and lectures supported by the Cham¬ 
ber of Commerce, industry, and the institutions of 
higher learning to acquaint laymen with the problems 
of science and their implications. 

This movement has been heartily endorsed by the 
Executive Committee of tlie A.A.A.S. and is here 
referred to the Alabama Academy of Science for 
action. 

Respectfully submitted, 

J. Paul Reynolds, 

Councilor to the A.A.A.S. 

ALABAMA STATE SCIENCE TALENT 
SEARCH 

The Alabama State Science Talent Search was offi- 
cialh established (1,5) in the fall of 1947. It was 
administered by the Alabama Academy of Science 
and financed by business and industry through the 
Alabama State Chamber of Commerce in cooperation 
with the University of Alabama, Alabama Polytechnic 
Institute, Birmingham-Southern College, Howard 
College, and Tuskegee Institute (5). The purpose of 
this Alabama State Science Talent Search was to 
discover and encourage ambitious high school seniors 
who have demonstrated their interest in science, to 
fostei their higher education by awarding them 
scholarships valued at $9,500, and thus to lift the 
economic level of the South through scientific en¬ 
deavor. 

These scholarships were named in honor of Gen¬ 
eral William Crawford Gorgas, whose professional 
skill and firm persistence in combating tropical diseases 
made the Panama Canal possible. It is hoped that 
these Gorgas Scholars upon reaching maturity, will 
have, like General Gorgas, capacity for leadership, 
patience to overcome ignorance, courage to resist 
ridicule, conviction based on truth, persistence to 
overcome obstacles to progress, and “stick-to-it-ive¬ 
ness” to carry on a great work whenever a noble 
cause is to be served. 

In 1947 Alabama had only twenty-four students to 
enter the National Science Talent Search. In 1948, 
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however, one hundred fifty-three Alabama boys and 

girls (91 white and 62 Negro), representing thirty- 

nine schools, entered the national competition con¬ 

ducted and supervised by Science Clubs of America. 

This participation in the national contest automatically 

qualified them as candidates in the Alabama State 

contest for General Gorgas Scholarships. 

The papers (2) as graded by Science Service were 

returned to Alabama for consideration by the State 

Science Talent Search Committee. The papers were 

scored (2) by the Alabama Board of Judges (4). Dr. 

Emmet B. Carmichael was chairman. Since my son 

had entered the contest, Mr. Fritsche, chairman of 

tire General Gorgas Scholarship committee, performed 

the duties of the secretary. The committee selected 

eleven white entries (2) and four Negro entries (2) 

to be the finalists in tire State Science Talent Search. 

The white student finalists were invited to Bir¬ 

mingham April 15, 1948. They were entertained at 

a luncheon by Thomas W. Martin, President, Southern 

Research Institute, and later in the day toured the 

Institute’s laboratories. Each finalist was then inter- 

• viewed and scored by each judge. 

Winners of the 1947-48 scholarships for white stu¬ 

dents were presented by Mr. Fritsche at the annual 

banquet of the Alabama Junior Academy of Science 

in Tuscaloosa on April 16, 1948. 

WINNERS OF THE first Annual Gorgas Scholar¬ 
ships sponsored jointly by the Alabama State Chamber 
of Commerce and the Alabama Academy of Science, 
are shown above. From left to right, Col. Carl B. 
Fritsche, Tuscaloosa, general chairman, is congratu¬ 
lating Miss Arville Ann Kemp, Bessemer, fourth place 
winner. Others are, in the same order, Tommy Scott, 
Nauvoo, first place winner, James Kassner, Jr., Tusca¬ 
loosa, third place winner, and, at the extreme right, 
Harry Hendon, Birmingham, winner of second place. 

Three hundred students, parents, and friends at¬ 

tended this banquet. Tommy Scott, 18, of Nauvoo, 

attending Lynn Consolidated 1 Iigh School in Winston 

County, won first place for white contestants for his 

construction of a telescope and his study of meteors. 

He was awarded $1,200 in cash in addition to tuition 

and lees for four years at the state school of his 

choice, selected from the four cooperating institu¬ 

tions. For the past two years young Scott has been 

a member of the American Meteor Society, and almost 

any clear night finds him on a hilltop observing 

meteors. 

For his project in radio, Harry Holman Hendon, 

17, student at Phillips High School, Birmingham, 

won second place and was given tuition and fees 

for four years and $900 in cash. James L. Kassner, 

Jr., 17, Tuscaloosa High School, won third place for 

his study of the habits and breeding of hamsters. 

His award consisted of tuition and fees for four 

years and $600 in cash. Fourth place winner was 

Arvilla Ann Kemp, 16, of Bessemer, student at fluey- 

town High School, whose project was experimentation 

with sweet potato products. Miss Kemp was awarded 

$500 and tuition and fees for four years. 

Four students were chosen as alternates, and three 

received honorable mention. Alternates were John 

Vernon Patrick, Jr., 17, of Ensley High School, Bir¬ 

mingham; Andrew Boyd Thompson, Jr., 18, Sidney 

Lanier High School, Montgomery; James M. Brake- 

field, 18, Woodlawn High School, Birmingham; and 

June C. Alexander, 16, Fayette County High School. 

Fayette. Receiving honorable mention were Milo 

Barrett Shift, 17, Theodore, student at Murphy High 

School, Mobile; James W. Davidson, 16, Ramsav 

Technical High School, Birmingham; and Louise C. 

Flinn, 16, Sidney Lanier High School, Montgomery. 

Each of them received a $25 U. S. Savings Bond. 

All eleven finalists had their expenses paid to the 

Southern Research Institute and to the annual meet¬ 

ing of the Alabama Junior Academy of Science. 

The Negro student finalists were invited to visit 

Tuskegee Institute April 20 to 22, 1948. The} wer ■ 
entertained at the Institute and at a special luncheon 

which was attended by the faculty and students in¬ 

terested in science. They also made a tour ot the 

Institute. On Tuesday they were individually inter¬ 

viewed and scored by three judges who were selected 

by Dr. I. A. Derbigney, Acting President. The winner 

of the 1947-48 scholarship for Negro students was 

presented by Dr. Dcrbigm at the Vesper Service 

April 21, 1948. Myrtle V. Turner, 17, Birmingham, 

attending A. LI. Parker High School, won first place 

for her work in constructing and testing a gas mask, 

and her award consisted (ft tuition and toes tor lour 

years at Tuskegee Institute and $1,200 in cash. 

The other three Negro finalists were given honor 

able mention and named as alternates. The> were 

Frankie Lawson. 17. Fairfield Industrial High School. 

Fairfield; Thomas \lston Mason. IS. Cobb High 

School, Anniston; Ann Louise Ellington. 15. V 11 

Parker High School. Birmingham Each (ft them 

received a $25 E. S. Savings Bond. \ 11 (our finalists 

had their expenses paid to I'uskegee Institute. 
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Each scholarship awarded may be applied towards 
a course in natural science, engineering, agriculture, 
or a pre-medical course. Moreover, the winners, 
white or Negro, have the privilege of pursuing tlreir 
college education at some institution other than those 
named herein, subject to the approval of the Scholar¬ 
ship Committee (3). 

I am attaching to this report a copy of tire bul¬ 
letin (1) on the General Gorgas Scholarships. A copy 
of this bulletin may be obtained by writing the 
Alabama State Chamber of Commerce, Montgomery, 
Alabama. 

General Gorgas Scholarship Committee 

Officers 

Thomas W. Martin, Honorary Chairman 

Carl B. Fritsche, General Chairman 

William C. Bowman, Treasurer 

Dr. James L. Kassner, Secretary 

Ex-Officio 

Frank P. Samford, President 

Alabama State Chamber of Commerce 

Dr. John Xan, President 

Alabama Academy of Science 

Dr. A. R. Meadows, 
State Superintendent of Education 

Dr. Wilbur A. Lazier, Director 

Southern Research Institute 

Alabama Board of Judges Representing 

Alabama Academy of Science 

Dr. Emmet B. Carmichael, Chairman 

for Medical College of Alabama 
Dr. Eric Rodgers 

for University of Alabama 
Di. John Fincher 

for 1 foward College 

Dr. Charles F. Simmons 
for Alabama Polytechnic Institute 

Dr. PI. E. Wilcox 
for Birmingham-Southern College 

Dr. Milton PI. Fies 
for Tuskegee Institute 

Representing Albama State Chamber 

of Commerce 

Hugh Agricola 
Harry M. Ayers 
Henry Chase 
J. B. Converse 
Basil Horsfield 
N. Floyd McGowin 
Gordon D. Palmer 
H. Austill Pharr 
L. II. Sessions 
J. Craig Smith 
Lewis M. Smith 
F. Webb Stanley 

Cooperating Agencies 

Science Service, Washington, D. C. 
Science Clubs of America, Washington, D. C. 
Faculty Members of the Public, Private and De¬ 

nominational or Parochial Schools of Alabama. 
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MINUTES OF THE FOURTEENTH ANNUAL MEETING 

of the 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

April 16th, 1948 

The Fourteenth Annual Meeting of the Alabama 
Junior Academy of Science was held Friday, April 
16, 1948 in the Biology Building of the University of 
Alabama. 

The President called the meeting to order. The 
following official delegates answered to roll call: 

Tom Hooker—Baldwin County High School 
John Pitts—Chilton County High School 
Jack Durante—Ensley High School 
Lewis Leonard—Fairview High School 
Louise Watkins—Hueytown High School 
Paula Fitzgerald—Sacred Heart Academy 
John Huley—Saint Bernard 
Jimmy Sommerset—Troy High School 
Dolan Eargle—Tuscaloosa City High School 
Clifford May—West End High School 
Ronald Patton—Woodlawn High School 
Don Goodwin—Shades Cahaba High School 
Elizabeth Edwards, the vice president, read the 

minutes of the last meeting. The minutes were ap¬ 
proved as read. 

Three Clubs applied for membership in the Junior 
Academy. The schools were Chilton County High 
School, Clanton, Alabama; Parrish High School, Par¬ 
rish, Alabama; Curry High School, Jasper, Alabama. 
A motion was made and carried to admit the clubs. 

Baldwin County High School and Tuscaloosa High I School requested reinstatement in the Junior Acad¬ 
emy. A motion was made and carried that they be 
reinstated. 

The following were appointed members of the 
nominating committee bv the President: 

M iss Katherine Boehmer 
Louise Watkins 
Jack Durante 
Lilian Leonard 
John Kelly 
Martha Mackerary 
A report of each chapter’s activities was given by 

its official delegate. 
Rooms in the Biology Building were assigned for 

demonstration of exhibits, to be judged at a general 
meeting Saturday morning. Winners will be an¬ 
nounced then. All members were asked to attend the 
meeting. 

It was announced that the annual banquet of the 
Junior Academy is to be held at the Northington 
Cafeteria, Friday, April 16, at 8:00 pan. 

A motion was made and carried that the meeting 
be adjourned until Saturday morning. 

The final session of the Fourteenth Annual Meet¬ 
ing of the Alabama Junior Academy of Science was 
held Saturday, April 17, 1948, 11:00 a.m., in the 
Biology Building of the University of Alabama. 

The following papers were read to the general 
| assembly before the meeting: 

1. Chemical Analysis of Snake Venom and Its 
Effect on Blood—Margie Stylslinger (Reader), 
Evelyn Cooper (Author), Sacred Heart Acad¬ 

emy. 
2. Wing Airfoils—Ronald Patton, Woodlawn High 

School. 
3. Cosmic Rays—Louise Flinn, Sidney Lanier 

High School. 
4. Weather as a Hobby—William Shockleford, 

Ensley High School. 
5. Sons of the Sun—Myron Levine, Chilton County 

High School. 
6. Embryology of the Chicken—Jean Fikes, Minor 

High School. 
7. Magnetism and Electricity—Austin Brannon. 

Parrish High School. 
8. Chemurgy—Aubrey Baugh, Hueytown High 

School. 
9. Cosmetics—Lois Walker, Fairview High School. 

10. A Neutronic Theory—Anther Lawrence, St. 
Bernard. 

11. Aluminum Plastic Structures—Carl Fritschc, 
Tuscaloosa High School. 

12. Values of Scientific Research—Josephine Gran- 
er, Baldwin County High School. 

The President called the meeting to order and the 
minutes were read and corrected by the secretary. 
A treasurer’s report was given by Lois Walker, treas¬ 
urer. 

A motion was made and carried that in the consti¬ 
tution’s rules for judging papers and exhibits, the 
word resourcefulness be substituted for originality. 

The resolutions committee read resolutions express¬ 
ing thanks and gratitude to all those who made the 
convention possible. 

The nominating committee presented their candi¬ 
dates for officers in the Academy for 1949. They were 
as follows: 

President: Rita Wilson, Sacred Heart; Josephine 
Garner, Baldwin County. 

Vice President: Clifford May. West End; Gerald 
Faulkner, Ensley. 

Secretary: Clyde Smith. Minor; Jacqueline Stone. 
Hueytown. 

Treasurer: Thomas Najjor, St. Bernard: Jimmy 
Somersit, Troy. 

The following were elected to office: 
President: Rita W ilson, Sacred Heart 

Vice President: Clifford Max. West End. 
Secretary: Jacqueline Stone. Hueytown. 
Treasurer: Thomas Najjor, St. Bernard. 
The secretary road article I of the constitution 

which covers the duties ol the officers. 

The judges decisions were given next. The follow¬ 
ing papers and exhibits won awards: 
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Prize Paper—Magnetism and Electricity. Austin 
Brannon, Parrish. 

Honorable Mention—Chemical Analysis of Snake 
Venom. Margie Sylslinger, Sacred Heart. 

Exhibits: 
Physics—Weather Bureau, Hueytown. 
Honorable Mention—Magnetism and Electricity, 

Parrish. 
Biology—Plastic Injection, St. Bernard. 
Honorable Mention—Hamsters, James Hosmer, Jr. 

Science and Industry—Precision Costing, Ensley. 
Honorable Mention—Synthetic Rubber, St. Bernard. 
Chemistry—Crystals, Tuscaloosa High. 
Honorable Mention—Cosmetics, Fairview. 
The motion was made and carried that the presi¬ 

dent be given $5.00 to use for postage during the 
year. 

There being no further business, the meeting was 
adjourned until 1949. 

Harry Hendon, Secretary. 
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SOUTHERN RESEARCH AND EDUCATION 

By Eugene D. Emigh 

President of the Alabama Academy of Science 

“No section of the nation has more on which to 

build and more reason to build than has the 

South. The progress of mankind marches step by 

step with a record of social and economic im¬ 

provements brought about through research.” 

These are the significant words of Alabama’s great 

leader, Mr. Thomas W. Martin in the foreword 

of a monograph by Edith Webb Williams entitled 

Research in Southern Regional Development. 

During the few years since World War II Sou¬ 

thern educators and research men have, under 

the auspices of the Southern Association of Sci¬ 

ence and Industry, been holding frequent con¬ 

ferences on the problems of the South. Through 

these conferences Southwide acquaintance and 

understanding are being sought and in some 

measure achieved. Unfortunately the highly im¬ 

portant papers and discussions of these confer¬ 

ences receive little effective dissemination beyond 

the immediate circle of prominent men attending 

them. Funds available for this purpose have been 

lamentably almost non-existent. This is impressive¬ 

ly illustrated by the fact that the printing of 

twelve carefully prepared and highly important 

monographs on the resources of the Southern 

States was seriously delayed and almost aban¬ 

doned on account of difficulties in raising funds 

for their publication. The amount required was 

only $6000.00. Yet these monographs will offer 

students, educators and industrialists the most 

complete record of Southern resources in exist¬ 

ence. Time and space do not permit further ref¬ 

erence to these important publications. It is 

encouraging to know they are being issued and 

that sales indicate growing and widespread in¬ 

terest. 

“We greatly need to arouse the leaders of all 

groups in the South, majority and minority, to 

an appreciation of the fact that education is an 

investment in people, an investment that will 

grow year by year and pay increasing returns 

through the years to come in all but unbelievable 

measure. Educators know this. Students of edu¬ 

cation are aware of it. But the people as a whole, 

and business men in particular, do not seem to 

know that an economy is tied with bonds of un¬ 

breakable steel to the bottom level of the people. 

We cannot elevate an economy above the people. 

They in turn will push the economy on up above 

themselves.” So wrote Dr. Thomas C. Boushall 

in stating the inspirational purposes of the con¬ 

ference on education at the annual meeting of 

SASI at Washington & Lee University, Lexington, 

Virginia, May 1-3, 1949, only a few short days 

ago. Among the subjects up for discussion at that 

conference were “Interstate Collegiate Training 

of Students Throughout the South,” Dr. William 

Sanger, President Medical College of Virginia, 

“The Need to Keep Young Scientists and Trained 

Graduates in the South,” Dr. Allan T. Gwaltmev, 

Professor of Chemistry, University of Virginia, 

“Report on Regional Education Program Adopted 

by Southern Governors’ Conference," Dr. John E. 

Ivey, Director Regional Council for Education, 

Atlanta, Georgia. 

. The great need of our southern area for in¬ 

dustrial research has never been more impressive¬ 

ly stated than by our own Dr. George D. Palmer, 

Professor of Organic Chemistry at the Universitv 

of Alabama and founder and Secretarv of the 

Southern Association of Science and Industry . 

In an address to the Engineers Club of Chatta¬ 

nooga, Tennessee, in February, 1948, he said in 

part: “A new way of industrial science has been 

started in the South with the establishment of the 

Industrial Research Institute of Chattanooga and 

the Southern Research Institute in Birmingham. 

The greatest weakness of the South is the lack 

of Ph.D. trained men and women. Our own col¬ 

lege graduates are still going north lor advanced 

training and never returning. The South is still 

exporting its brains upon which it has already 

spent so much money . W hen one realizes that 

this is yvhat creates patent monopolies yvhich 

control the economies ol post yy.it Vnerica. it 

can be seen that the South cannot compete yy ith 
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other regions. It is a pitiful situation and some¬ 

thing must be done about it." 

This situation is all the more astounding when 

it is realized, as all of us know, and as was stated 

by Alabama’s Milton Fies in the Manufacturers 

Record of September, 1942, the South has one 

third of the minerals of the United States, one 

fifth of the bituminous coal, two thirds of the oil, 

two thirds of the natural gas, one half of the 

marble, ninety seven per cent of the phosphates, 

ninety nine per cent of the sulphur, forty per cent 

of the forests, over ninety per cent of the cotton, 

one hundred per cent of the turpentine and rosin, 

and much iron ore and salt estimated not in tons 

but in cubic miles. Yet the average income in 

the South is low. 

One great handicap to progress is dissipation 

of effort. Mr. J. Eugene Cecil is head of the or¬ 

ganization which is handling the SASI fund 

raising campaign in Virginia. This effort will be 

followed by similar efforts in the other Southern 

States. Mr. Cecil says that a conservative estimate 

shows at least 638 organizations, local, state-wide 

and regional, each working in its own way to¬ 

ward its own goal, seeking to raise educational 

standards or aiming to improve agriculture and 

to expand industry. Dr. John Ivey stated at an 

annual meeting of SASI in Birmingham in 1947, 

that at least 65 such organizations were in one 

way or another interested in the solution of the 

problem of regional education. Fortunately that 

problem, which unquestionably is in the nature 

of a government function, has been taken over 

by the Southern Governors’ Conference. 

And now may I quote briefly from a paper by 

Dr. James E. Gates, Dean of Business Administra¬ 

tion, University of Georgia? 

“Research encompasses many types of inquiry, 

or seeking. For our purposes it may be divided 

into (1) basic research, (2) applied research, and 

(3) development. The difference can be illus¬ 

trated by reference to the atomic bomb. The basic 

research was being done in the physics labora¬ 

tories of the great universities and industries for 

many years prior to World War II, by people 

whose sole interest was in pushing forward the 

frontiers of knowledge. Applied research was 

done in the beginning at Oak Ridge and else¬ 

where. 

“Research, as ‘organized fact-finding,’ is often 

carried on by the company itself in various ways, 

as by the accountants, whose whole activity falls 

within the definition ol research. We continually 

collaborate with research agencies, technical in¬ 

stitutions, suppliers, equipment manufacturers, 

customers, or even competitors. 

“There is much cooperative research under 

way, some involuntary, some voluntary. Most of 

us belong to our particular trade association, 

whose perhaps sole claim to existence lies in re¬ 

search, or ‘organized fact-finding.’ All of us would 

agree that the research of the government agen¬ 

cies is essential to the enactment of proper legis¬ 

lation as we'll as administration of the govern¬ 

ment itself. The colleges and universities conduct 

research, and support for education is support for 

research. A principal essence of advertising agency 

contracts is research. Many of us read the stock 

quotations in the newspapers every day, and that 

is research. A large portion of what is in the 

newspapers is research, and I venture to say that 

every one of us has read this morning’s paper. 

“On a more voluntary basis, there are said to 

be 20,000 different agencies in the U.S. at least 

one of which can provide research of any type 

for any business firm.” 

This comprehensive conception of the nature 

of research may well be adopted by SASI and 

by this Academy. 

Dr. William T. Sanger, President Medical Col¬ 

lege of Virginia, in keynoting the January, 1949, 

All Southern Research Conference in Atlanta had 

this to say: 

SOME BARRIERS 

“Despite research progress some barriers still 

block making the fullest use of research resources. 

By definition, so the erudite say, research is not 

a resource unless used. That does not seem too 

complicated but why is this resource not used 

to the uttermost? Different individuals would 

answer differently. Understanding can change at¬ 

titude; understanding as to what research can 

and cannot do. How launch it, what is the cost, 

the hazard, probable outcome including profit? 

If this conference can develop better research 

outlook based upon better understanding, then 

attitude will change. This outcome is too obvious 

for words. If we want to implement research we 

shall have more of it. 

SOME EXPECTATIONS 

“One of the first results of research is the in¬ 

crease in trained personnel. For such personnel 

there is no substitute in plans or money. One rea¬ 

son we are short on research personnel can be 

traced directly to the lack of research support in 

colleges, universities, and research institutes. It 

is fair to suggest that those who support research 

whether tax payers, or individuals, or corpora¬ 

tions, must find a fair measure of dividends in 

better prepared research personnel. Some of these 

may never do a day’s work in a research labora¬ 

tory after they have mastered some of the tools 

of research and showed perhaps even a high de¬ 

gree of aptitude. A good many of them will 
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reach places in top management, in industry, 

education, and in every other field of human en¬ 

deavor. To their positions they will bring fruitful 

curiosity, imagination, trained observation and 

analysis, proper caution on drawing conclusions, 

and many of the other attitudes and characteris¬ 

tics found indispensable to research. 

“Another expectation of rsearch is to increase 

our ‘firsts’ and our ‘bests.’ Increasing the number 

of 'bests' in the South, a ‘best’ department in a 

college or university, a ‘best’ anything, just so it 

is a ‘best.’ These ‘bests’ will raise morale, wipe 

out inferiority complexes, and hold more best 

minds in the South, will raise the standard of 

liv ing, and in the end will increase profits along 

with the development of new business and the 

stabilization of current business.” 

Dr. James W. Mullen II, President Experiment 

Inc., Richmond, Virginia, opened the Research 

Conference, and spoke in part as follows: 

“There is reason to believe that the chrono¬ 

logical development of both science and industry 

is not a linear function but takes the form of some 

mathematical progression, that is, the rate of ex¬ 

pansion is not the same year by year, but rather 

the yearly rate itself expands. Historically it has 

doubled about every decade, thus following a 

geometric series. One industry or one scientific 

discovery paves the way for more than one future 

development and so we progress in true chain 

reaction style. For example, in the United States 

there was twice the research activity in 1910 

than there was in 1900, four times in 1920, eight 

times in 1930, and sixteen times in 1940. This, 

of course, is the smoothed series. Spurts are 

shown in the mid-twenties and in the war years. 

Very interestingly, the number of research lab¬ 

oratories in the fourteen southern states increased 

in the same manner. Our rate of progress at least 

has been comparable to that in the rest of the 

country in this century. If we have a lesser rela¬ 

tive number of laboratories, it is because our 

geometric series had a later origin in time. I shall 

mention more of this lag in a moment, for it is 

a serious problem. 

“Southern industry is now experiencing a per¬ 

iod of rapid growth, and there must be a balance 

between this expansion and that of technological 

facilities. In short, if industrial expansion is to 

be economically sound, one of the requirements 

is an expansion in the use of technical services 

by our enterprises, large and small, to insure 

competitive health. This is not only logical but 

it can be shown statistically that companies and 

industries which have neglected the aid of tech¬ 

nology have fallen by the wayside or have been 

relegated to a subordinate place in our economy. 

“The difficulties of maintaining this balance 

are more than ordinarily severe today because of 

the shortage of scientists in this country, the per¬ 

sonnel to staff existing as well as new laboratories. 

It is not a matter of money — we can’t buy them 

— it takes schools, and it takes time. 

“We, therefore, adopt as our working hypo¬ 

thesis that, at present, only an attitude stands 

in the way of more extensive cooperation be¬ 

tween research and industry. If this attitude is 

overcome, all the other requirements for an ex¬ 

panded research program in the South will follow 

automatically and in full measure up to the limit 

of our ability. The necessary laboratories will be 

provided, the personnel to work in these labora¬ 

tories will be trained, the strengthened graduate 

schools required for this training will arise. What 

then is this attitude, the alteration of which will 

provide one key to southern progress? It is the 

feeling on the part of a large number of southern 

industrialists that research does not have its prac¬ 

tical aspects, or that once having recognized 

the value of research, insurmountable difficulties 

stand in the way of its execution. The existence 

of this attitude cannot necessarily be assigned to 

any short-sightedness on the part of our business 

men. In fact, much of the burden of proof lies 

with the research worker. That this attitude does 

exist, however, is the only logical conclusion 

derivable from a consideration of the many fac¬ 

tors influencing the unbalance between our in¬ 

dustrial activity and our resource potential. More¬ 

over, it is subtle and persists after other obstacles 

have been overcome. Further, our hypothesis of 

the importance of this attitude is valid only if we 

can overcome the two objections on which it is 

based. For this reason it is the underlying phil¬ 

osophy of the meeting to show that research can 

be practical in everyday business operations and 

to touch on some of the immediate problems 

which must be solved before the fullest coopera¬ 

tion between science and industry can be ex¬ 

pected. The items on the Conference agenda have 

been selected and arranged to provide a logical 

and continuous approach to the accomplishment 

of this objective.” 

What of Alabama? In our state, educational 

facilities are steadily improving and research is 

likewise on the upward trend. For convenience 

the latter may be variously classified as pertaining 

to government, industry, agriculture, forestrv, 

social science, and business. Forestry research, 

here as elsewhere in the South, is making rapid 

advances under both governmental and private 

impetus, and the results are being implemented 

into extremely practical application. Witness the 

steady growth ol the paper manufacturing in 

dustry lrom our southern pines and the proilue 
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tion of a long list of chemicals and plastics. And 

here again Dr. Mullen is quoted, as follows: 

“As to the quality of the South’s research work, 

it is not necessary to call the attention of this 

group to the developments that led to our paper, 

textile, plastics, and explosive industries based on 

our pine and cotton, to the production of turpen¬ 

tine, oils, soaps, rosins, vanillin and building board 

from the wastes of our pulp mills, sawmills, and 

sugar mills; to edible oils and livestock feed from 

cotton seed and peanuts; to furfural and proteins 

valuable for fibers from the same sources; or to 

the corollary development of cotton plants to 

produce more seed and less cotton, thereby of¬ 

fering a solution to two economic problems; to 

the improvement of textile characteristics; to the 

acclimatization of the tung tree and the increase 

of its yield of drying oils; to the use of our 

mineral resources in fertilizers and baking pow¬ 

ders, in steels and might metals; to the conversion 

of our petroleum resources to synthetic rubber, 

and a myriad of other chemicals; to the extrac¬ 

tion and manifold uses of our sulphur; to the syn¬ 

thesis or isolation of camphor or terpineol and 

many other important chemicals from pine gum, 

whence formerly were obtained only crude tur¬ 

pentine and rosins; to the development of valu¬ 

able starches; to the hybrid corns tailored for 

southern conditions that greatly increased the 

average yield." 

Agriculture in this section is being revoluntion- 

ized through mechanization, soil conservation, 

fertilization, seed selection and other devices. 

Cotton production is in a period of transition 

from old haphazard practices of the one-crop 

era to the adaptation of machines such as the 

(lame throwing cultivator, the mechanical cotton 

picker, tractors and other implements, many of 

which have been invented, patented and de¬ 

veloped here in Alabama. Careful seed selection, 

closer study of climatic conditions in timing of 

planting, and other practices, are resulting in 

the production of larger yields at lower costs on 

properly selected and prepared soil. 

Corn, which in past years proved unprofitable, 

is looking up. This results from better treatment 

of the soil (largely through crop rotation with 

legumes), later planting to get maximum benefit 

from July rains, and other wholesome practices, 

particularly the selection of the most suitable 

varieties of scientifically propagated hybrid va¬ 

rieties. And do not forget mechanized equipment. 

Use of it and modern methods apply to all agri¬ 

culture. 
The experiment stations, Extension Service, and 

Conservation Service, are ever on their toes to 

take advantage of new developments and scien¬ 

tifically apply the results of research at the Sou¬ 

thern Regional Laboratory at New Orleans and 

in the efficient laboratories at Auburn and else¬ 

where. 

Livestock thriving on permanent pastures of 

luxuriant grasses and legumes are revolutioniz¬ 

ing the state’s agricultural economy and making 

Alabama one of the most important beef cattle, 

dairy cattle, hog and poultry sections of the 

country. Much of the success along this line, it 

may be interpolated, may be credited to almost 

ideal climatic environment. 

These are but a few of the blessings inuring to 

the farmers and to all of us from well-directed 

and expertly performed scientific research. 

Experts in social science problems are also 

actively engaged, through planning and research, 

for the uplift of our people and the resolving of 

industrial personnel adaptability and other social 

problems. 

Industrial research in Alabama has been stimu¬ 

lated through the availability of the services of 

Southern Research Institute in Birmingham, of 

the Regional Research Laboratory at New Or¬ 

leans, and quite a number of useful patented 

processes and equipment have resulted. This is 

a good start. Healthy growth is being achieved 

and accelerated expansion in the future seems 

assured. A certain amount of this type of research 

is also conducted at Alabama Polytechnic Insti¬ 

tute and the University of Alabama. However, 

here as elsewhere in the South, the commercial 

promotion of patented articles and processes is 

being notably handicapped by the inadequacy of 

patent development and promotion funds. This 

part of the country is still lagging far behind the 

“Industrial East." 

It is encouraging, on the other hand, to know 

that there is a constant sizable inflow of industries 

into Alabama from the North and that many 

newly established plants are getting a firm foot¬ 

ing from the improvement of our economy. 

Advanced educational facilities are improving. 

Funds made available through the veterans’ G.I. 

appropriations are helpful to both privately and 

publicly supported institutions of learning. Funds 

are also now being more liberally appropriated 

than heretofore for expansion, equipment, build¬ 

ings and facilities at the State operated colleges 

of Alabama. There have also been additions to 

the teaching staffs, but here as elsewhere through¬ 

out the United States, the recruiting of qualified 

personnel becomes increasingly difficult. 

Notwithstanding the advancement above cited, 

many undergraduate students in most fields still 

leave the state to take advantage of better edu¬ 

cational offerings at the colleges and universities 

of the North and East. 

At the graduate level, students preparing for 
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the Master’s degree in most scientific majors large¬ 

ly drift northward in search of better educational 

and laboratory opportunity and facilities. Many of 

these never return. 

All of ns are proud of the Medical College 

of Alabama and the growth it is achieving. It 

must be recognized, though, that its continued 

growth and expansion are an imperative MUST. 

This is a challenge to every citizen of Alabama. 

Doctors of Medicine are too few in number to 

serve the needs of our population. Under present 

conditions onlv 20% of the applicants for en¬ 

trance at Birmingham are accepted. The time 

element must also be considered. Technical edu¬ 

cation takes time. 

The educational requirements for members of 

teaching and research staffs are well known to all 

of you. Comment on this subject may be brief. 

A good research director or specialist is not neces¬ 

sarily a good teacher, however exalted and im¬ 

posing his list of scholastic degrees may sound. 

Preparation for teaching, to be well rounded, in¬ 

cludes a course in Education. This is being in¬ 

creasingly recognized as an essential preparatory 

requirement. 

In the research field, as distinguished from 

the professional field, there is room for many 

workers with only the bachelor degree and for 

undergraduates. Expert supervision by qualified 

directors is assumed, but recruitment of Ph.D.’s 

without recruitment all along the line would be 

futile. 

Industry and business need to be more exten¬ 

sively impressed with the advantages of college 

education as preparation for the satisfactory fill¬ 

ing of many types of jobs. These advantages are 

of course recognized by many industrial officials. 

If education in our colleges in Alabama is to 

keep step with the rapidly advancing industrial 

development of the State, greatly increased in¬ 

ducements need to be given graduates of high 

schools to take courses in scientific subjects. The 

demand of industry for the services of qualified 

graduate, post-graduate, and research scientists 

is giving constant and increasingly powerful evi¬ 

dence of the necessity for the granting of many 

more scholarships to deserving high school grad¬ 

uates and grants in aid and other assistance to 

post-graduate students and research men in all 

Alabama institutions of higher learning. 

It is not for us to say what the individual 

firm shall do, but certain it is that industry as a 

whole is not sufficiently aware of the situation 

and ready to invest substantially in efforts to cor¬ 

rect it. 

Through the science clubs and the science 

talent search many more deserving boy and girl 

high school graduates with mathematical and 

scientific background are being discovered than 

can be granted General Gorgas scholarships. A 

goodly proportion of these deserving students 

will not, however ambitious they may be, find it 

possible to go to college without financial as¬ 

sistance. Therefore mqre scholarships and perhaps 

additional helps to Gorgas students, both white 

and colored, in special cases, are needed. 

Neither in Alabama nor elsewhere in the South 

is industry being effectively sold on the idea of 

investing sizable funds in the services of such 

organizations as this Academy and the Southern 

Association of Science and Industry. SASI desires 

the cooperation of state academies of science to 

improve the situation. 

It is the function of the State Government and 

of the organizations sponsoring denominational 

colleges to provide for maintenance and expan¬ 

sion of facilities. 

Our sphere of effort lies in the field of re¬ 

cruiting and encouraging worthy aspirants for 

educational advantages. I bis includes the bestow¬ 

ing of grants in aid for those engaged in research 

projects of special general scientific merit. 

It is not the purpose of this paper to outline 

plans of action in detail. It is desired, however, 

to suggest that our Long Range Planning Com¬ 

mittee and our Executive Committee could work 

in close cooperation with the State Chamber of 

Commerce in the promotion of a determined 

publicity campaign. Frequent articles in the press, 

in the State Chamber’s publications and, most 

important of all, in the numerous trade journals, 

would, in my opinion, sell substantial Industrial 

Memberships in this Academy and result in the 

collection of worth while funds for scholarships. 

How about a goal of 500 industrial memberships 

and a ten-fold increase in scholarship funds? 

THE NATURE AND DEVELOPMENT OF SCHOOL PUBLIC RELATIONS 

IN THE UNITED STATES 

By F. W. Bainbridc.e 11 

Alabama Poli/teclinic Institute, Auburn 

The activity of public schools which is known initiated In the school. Promoted and maintained 

as public relations is understood, generally, by In school and communitv, public relations has as 

educators to be a process cooperative in nature, its chief goals (1) the promotion ol the concept 
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of public education as a dynamic social force 

which operates locally through the school; (2) 

the promotion of the concept that the public 

school is the chief, child-training agency in the 

community; and (3) the promotion of the con¬ 

cept that the role of the citizen is that of a 

partner who shares in the planning for and train¬ 

ing of school-attending youth of the community. 

This philosophy of public school relations rep¬ 

resents the present status of this activity in the 

more than three centuries of education in the 

United States. Through a process of evolution 

which parallels, to some extent, the economic and 

social development of our society, the practices 

and policies of public relations in the schools have 

been borrowed from business, industry, and gov¬ 

ernmental agencies, and adapted to the needs of 

ed ucation. 

The earliest form of public relations in the 

schools was that commonly used in New England 

town meetings, during which the selectmen, or 

their duly appointed officers, reported to the 

community on the policies, practices, achieve¬ 

ments, and needs of the school and its teachers. 

Participation in and understanding of the simple 

processes of education through this method was 

a way of life in New England towns, and everv 

citizen was intimately acquainted with the school 

and its progress. Public education, then, was con¬ 

ceived to be the privilege while it remained the 

responsibility of the American citizen. 

With the advent of Horace Mann, and his 

tenacious advocacy of annual school reports, pub¬ 

lic relations, which, generally, had fallen into a 

state of desuetude, experienced a renaissance. 

Many school districts, particularly those in large 

urban centers, began to prepare annual reports 

of the schools to their communities. 

The demands for public schools, and particular¬ 

ly high schools, which rose in volume through the 

last quarter of the nineteenth century, were born 

of the needs of increasing urban populations, the 

industrialization of our society, and the accept¬ 

ance of public education by the middle and lower 

economic classes of our citizens. The resultant 

mushrooming of public school populations com¬ 

bined with the increasing complexity of daily 

life, particularly in urban centers, doomed the 

one-room, one-teacher school. The subsequent 

development of the larger multi-room school build¬ 

ing, with its head teacher, marked the beginning 

of the era of professional supervisors and ad¬ 

ministrators. For from this period until the eco¬ 

nomic depression of the early 1930’s, the active 

participation of the layman, in most communi¬ 

ties, steadily decreased. With the formation of 

school districts, school superintendents came into 

prominence, and soon the school board, or board 

of trustees, together with the superintendent and 

the principals of the individual schools, assumed 

almost complete control and responsibility for 

public education. 

The first Great War, which began in 1914, 

brought into being an infant science which was 

destined, in two short decades, to change the map 

of Europe. The science of propaganda, which 

later grew into the science of political and psy¬ 

chological warfare, was undergirded by the skills, 

techniques and knowledge of social and physical 

scientists, and psychologists, those newcomers to 

the university laboratories and lecture halls. Spear¬ 

headed by these experts, governmental agencies 

in England and France launched a huge com- 

paign aimed at attaining two objectives: First, 

to attract favorable, sympathetic attention, un¬ 

derstanding, and assistance from the United 

States and other nations; and second, to villify 

the Central Powers and thus isolate them from 

the material aid of other nations which would 

enable Germany and Austria to continue the war. 

Thus, all news reports, wires, dispatches, speeches, 

or other oral or written matter were “slanted” 

for the public’s edification. Recruitment drives 

and war bond campaigns were soon using propa¬ 

ganda, based on various emotional appeals, with 

signal success. Governmental agencies, with their 

usual ability in tapping an endless source of 

financial aid, further perfected propaganda tech¬ 

niques. 

The post-war period found advertising agencies, 

Hollywood, the theatre, and the circus adapting 

propaganda methods and techniques to their indi¬ 

vidual publicity purposes. Business, industry, ser¬ 

vice clubs, and finally education succumbed to 

“publicity”; this seemingly infallible step-siste- 

of propaganda. 

The schools as early as f920 had seen band* 

and torchlight parades which heralded the be 

ginning of a “publicity drive,” which was iutendec 

to “sell the public” on building a bigger school 

or a football field, or a stadium, or increasing the 

school tax. 

Successful in certain districts, the “drive” boom 

eranged disastrously in others. These failures, re 

searchers learned, were frequently due to: 

(1) The emotional basis of the drive 

(2) Inefficient, incomplete presentation of tin 

factual data 

(3) A paucity of both preparatory and follow 

up interpretation of the school 

(4) The absence of a continuous public rela 

tions program based on a sound philosophy o1 

school-community relations 

The brief economic depression which followed 

the first World War was succeeded by a period' 

of prosperity which brought a nation-wide pro 
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gram of building construction. Bigger and better 

schools with modernized curricula were “sold’’ 

to the public by promotion-minded educators and 

their school board members. Thus, public educa¬ 

tion sailed briskly along on the high wave of 

economic prosperity into the world-wide eco¬ 

nomic depression which began with the stock 

market debacle of 1929, ignoring the citizen’s 

need for a sound, basic understanding of the 

functions and purposes of the public school. 

The full force of the depression struck in 1932 

with the failure of banks and small businesses and 

the rolls of the unemployed reached a record 

high in the history of the United States. Our over¬ 

burdened, antique tax structure disintegrated and 

the economv leagues of realtors and property in¬ 

vestors sought means of slashing public expendi¬ 

tures. These groups, led and stimulated by the 

United States Chamber of Commerce, proposed 

and in many districts executed successfully plans 

for the elimination of necessary and valuable 

services and personnel. The peak of this cam¬ 

paign was reached in a suggested plan for the 

payment, by high school students, of tuition. 

This proposal, which would have had the effect 

of abolishing public education, was repudiated. 

Educators and understanding citizens formed 

themselves into defense groups throughout the 

country to combat the depredations of the small, 

but powerful cliques whose plans for economy 

clearly prophesied the emasculation of public edu¬ 

cation. They found a powerful weapon in public 

relations. Through the media of communication 

available to them they carried the true story of the 

schools to the citizens and in many districts suc¬ 

ceeded, through public relations programs, in 

stemming the tide of destructive economy meas¬ 

ures. Thus, public relations was given an im¬ 

petus that has brought it the status of an estab¬ 

lished activity in the life of the school. 

The development of the activity we recognize 

today by the name of “public school relations,” 

or “public school public relations,” may be traced 

through the popular usage of nomenclature. The 

research and writing of Miller, Charles, Jones, 

Thiesen, and Alexander indicate that this activity 

was known as “Publicity.” Moeblman, in 1927, 

first used the widely-accepted term, “School Pub¬ 

lic Relations.” Reeder, in 1937, also used the 

term “School Public Relations,” but he insisted 

it be accepted as a synonym for “Publicity.” 

Grinnell, in 1937, used the terms “School Inter¬ 

pretation,” and “Interpretation Program.” Moehl- 

man, by 1938, had broadened the scope of his 

thinking regarding public relations. He, then, 

used the term “Social Interpretation,” which he 

based on his two point program of (1) interpre¬ 

tation of the school to the community and (2) 

interpretation of the community to the school. 

The basic factors in the founding, development, 

and maintenance of efficient public school public- 

relations are conceded to be: 

(1) The Community Survey through which is 

gathered, collated, and interpreted essential in¬ 

formation regarding the: 

(a) Land Use 

(b) Racial and Cultural Composition 

(c) Family Conditions 

(d) Economic Life 

(e) Ethical Life 

(f ) Community Life 

(g) Political Organization 

(h) The Use of Leisure 

(i ) The Leader Group 

(j ) History of Past Effort 

(k) Social Conflict 

(2) The planned participation of pupils, par¬ 

ents, faculty, and citizens in cooperative school 

projects. 

(3) Well-planned programs of interpretation 

presented throughout the year. 

(4) The constant use of all communication 

media in the community. 

(5) Specific school-community campaigns for 

particular needs. 

Recognition of the need for and value of plan¬ 

ned school public relations was first provided at 

the National Education Association meeting of 

1935, in Denver, Colorado, by a small group of 

educators who met to exchange ideas and infor¬ 

mation regarding their experiences in their at¬ 

tempts to carry the true storv of the schools to the 

people. The success of their meeting resulted in 

a resolution to continue the exchange of infor¬ 

mation through an established procedure. The 

organization, thus conceived, has grown into a 

national body composed of public school workers, 

teacher-training personnel, and lavinen, which 

publishes a bi-monthly Newsletter as an informa¬ 

tion service for its 500 members. The value ol 

this organization has been recognized bv school 

people to the extent that the National Education 

Association has been petitioned to accept the 

School Public Relations Association as a perman¬ 

ent commission. 

Public Relations, as a bona-fide activitv of the 

public schools, is now experiencing wide accept¬ 

ance. Many large cities such as New York. Chica¬ 

go, Detroit, Denver, Kansas Clitx. and Cincinnati 

have had well established public relations depart 

ments for years. Philadelphia and Pittsburgh 

added departments ol public relations with di 

rectors in 1946. Fourteen ol the state teacher as 

sociations have specific departments ol public 

relations through which information and tech 

niques are disseminated to schools throughout the 
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states. The need to provide basic understanding 

of the role of the public school is finding ex¬ 

pression in the establishment of workable plans 

which provide the methods and means of meet¬ 

ing this need. 

The basis for school public relations is clearly 

related to the early history of public education 

in New England for it demands a renaissance of 

the intimate relationship which involves both sym¬ 

pathetic, intelligent understanding of the pur¬ 

poses, needs and achievements of the schools and 

cordial cooperation of the school and the com¬ 

munity. It is undergirded by acceptance of the 

belief that education is the dynamic force respon¬ 

sible for human progress and that only through 

the understanding that education affords may the 

peoples of the world insure a continuance of 

civilization. 

THE DETERMINATION OF THE VAPOR PRESSURES OF WATER- 

ISOPROPANOL AND WATER-ISOPROPANOL-SULFURIC ACID 

SOLUTIONS AT 25°C RY A DIFFERENTIAL METHOD 

By II. D. Crockford, Wesley Bailey, and James E. Land 

Chemistry Departments of the Alabama Polytechnic Institute 

and the University of North Carolina 

A search of the literature shows but one refer¬ 

ence (1) to the vapor pressures of water-isopro- 

panol solutions and none to water-isopropanol- 

sulfuric acid solutions. In the reference cited no 

data are given but a private communication shows 

that the author measured the vapor pressures in 

solutions of these two components at 27°C and at 

intervals of 10 mole per cent of alcohol. In con¬ 

nection with a research project we were inter¬ 

ested in vapor pressures in the aqueous alcohol 

solutions at concentrations below the lowest given 

by the reference cited, and in aqueous sulfuric 

acid solutions of isopropanol, at 25°C. 

This paper gives the results obtained over the 

entire range of concentrations in the isopropanol- 

water system at 25°C and in 5, 10, and 20 

weight per cent solutions of isopropanol over an 

acid range up to 6.0 molality. The determinations 

were made by a differential method in which the 

vapor pressures were measured by comparison 

with the vapor pressure of a standard reference 

substance. 

DESCRIPTION OF APPARATUS 

The apparatus used is illustrated in Figure 1. 

Two small glass bulbs of approximately 50 ml 

capacity, fitted with ground glass stoppers for 

introducing and removing the samples are con¬ 

nected by stop cocks to a mercury manometer 

and also by other stop cocks to a common vacuum 

source. A reference liquid, pure water, was placed 

in Flask 1 and the solutions being investigated 

in Flask 2. After the space above the samples 

and above the mercury in the manometer was 

evacuated, the two bulbs, immersed in a con¬ 

stant temperature bath at 25°C, were closed off 

by the valves C, D, and E but opened through 

valves A and B to each side of the manometer. 

Differential Vapor Pressure Apparatus 

Fig. I 

The pressure, exerted by the vapors of the two 

liquids after equilibrium had been reached, caused 

a displacement of the mercury columns in the 

manometer. The difference in these two columns 

was measured and knowing the vapor pressure 
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of the water, the vapor pressure on the solution 

was found bv adding or subtracting the difference 

in heights of the two mercury columns to or from 

this vapor pressure of the water. 

This apparatus was first constructed as shown 

with 2 mm ground glass stop cocks. It soon be¬ 

came evident that the small openings in the stop 

cocks would not allow the air and vapors to pass 

through rapidly enough as well as presenting the 

problem of leakage, even when each stop cock 

was individually ground and lubricated with a 

standard, commercial high vac grease. The ap¬ 

paratus was modified with heavy, soft rubber 

tubing replacing the stop cocks and screw clamps 

used to create the valve system (2). The rubber 

tubing was sealed to the glass by tightly twisted 

wire and glyptal resin sealing compound. This 

arrangement proved to be most satisfactory. 

EXPERIMENTAL PROCEDURE 

The apparatus with all valves open was evacu¬ 

ated to 0.003 mm. Valve A and B were closed 

and pure water introduced into Flask 1 and the 

sample into Flask 2 through the ground glass 

stoppered openings. With valve C and E open 

and D closed the water side was evacuated for 

two minutes. Valve C was closed and valve D 

opened for two minutes after which time D and 

E were closed. Valves A and B were opened and 

fifteen minutes allowed for equilibrium to be 

established before the difference in heights of the 

mercury columns was measured. For this, a 

cathetometer, which could be read to 0.05 mm, 

was employed. 

Changing samples in Flask 2 without disturbing 

the water in Flask 1 could be accomplished by 

closing valve B and opening D and E. The sample 

was removed through the ground glass stoppered 

opening by inserting a small rubber tubing con¬ 

nected to a water aspirator. Flask 2 was washed 

with three portions of distilled water, then two 

or more portions of acetone, each being removed 

by suction. After the last acetone wash {he ground 

glass stopper was replaced and Flask 2 evacuated 

for ten minutes with valve B open. At the end 

of this time valve B was closed, the vacuum in 

Flask 2 broken, a new sample introduced and the 

flask evacuated for two minutes. Valve D was 

closed and valve C opened for one minute. After 

valve C and E were closed valve B was opened 

and fifteen minutes allowed before the difference 

in mercury columns was read. 

The actual dimensions of the apparatus can be 

varied within certain limits. However, it is ad¬ 

visable to have the manometer tubing 5 mm in¬ 

side diameter and all other tubing not less than 

7 mm inside diameter. 

PREPARATION OF SOLUTIONS 

Isopropanol (CP-99%), twice distilled over 

CaO in a nitrogen atmosphere, was added to 

doubly distilled water in varying amounts to give 

a series of fifteen solutions over the range of 0 

to 100% isopropanol by weight. The composition 

of each solution was found by determining its 

density at 35°C and referring to the table of 

density and mol per cent as given by Langdon 

and Keys (3). 

For the water-isopropanol-sulfuric acid solu¬ 

tions quantities of 5, 10 and 20% by weight 

water-isopropanol solutions were prepared by 

mixing the two components to the proper densitv. 

Into dry, weighed, ground glass stoppered 50 ml 

flask approximately 25 ml of solution was added 

and the flask weighed again to give weight of 

solvent. Next there was added 100% H0SO4 and 

again the flask weighed to give weight of solute 

for calculation of molality. 

The 100% H.,S04 was made by adding Bakers 

CP 97% acid to Bakers CP 30% fuming IUSO4 

until analysis showed it to be exactly 100%. This 

was stored in an all pyrex container, adequately 

protected by drying traps, and from which it 

could be removed without allowing it to come 

into contact with the moisture of the air. 

All weighings were corrected to vacuum and 

made with properly calibrated weights. The tem¬ 

perature of the water bath as measured by a cali¬ 

brated thermometer was maintained to ±0.02°C. 

The densities were determined by the usual 

picnometer method. 

RESULTS 

The vapor pressure of water at 25°C was taken 

as 23.76 mm (4). The vapor pressure of pure iso¬ 

propanol at 25°C was found bv plotting the vapor 

pressures at 2.4°C, 12.7°C and 23.8°C as re¬ 

corded in the literature (5) and extrapolating to 

25°C. The value so found was 43.15 mm. 

Table I gives the measured vapor pressure 

values for water-isopropanol solutions at 25 C. 

A plot of these values is shown in Figure 2. These 

values represent the mean value of at least three 

determinations and represent an accuracv of 

— 0.2 mm. The maximum found in the vapor 

pressure-composition curve is approximated at the 

same composition found bv Ewert (1). 11 is curve 

has essentially the same general shape as that 
found bv us. 

The measured vapor pressure v alues of sulfuric 

acid solutions of various molalities ranging from 

0-6 approximated in 5, 10 and 20', bv weight 

water-isopropanol solutions were plotted as shown 

in Figure 3 and from these smooth curves the 

values recorded in Table II wen' read off. t he 
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Table 1—Vapor Pressure of Water-Isopropanol Table 2—Vapor Pressure of Sulf'uric Acid-isofro- 
Solutions, Temperature = 25° C. panol-water Solutions, Temperature = 25° C. 

Percent by weight 
of isopropanol 

Vapor pressure 
(nun. of mercury) 

0.00 23.8 
2.54 26.8 
5.86 28.8 

15.42 33.8 
22.21 37.3 
32.95 42.7 
43.55 45.6 
51.52 46.6 
60.56 47.7 
69.90 48,3 
75.18 48.9 
78.94 49.3 
85.39 50.1 
88.79 50.4 
93.35 50.5 
98.34 47.8 

100.00 43.2 

Molality of 
sulfuric acid 

Vapor pressure 
(mm. of mercury ) 

Percent by weight 
of isopropanol 

5 10 20 

0.0 28,5 31.0 36.2 
0.5 28.2 30.5 36.1 
1.0 27.8 29.7 35.9 
1,5 27.2 28.8 35.4 
2.0 26.4 27.6 34.6 
2.5 25.4 26.4 31.7 
3.0 24.2 25.0 29.5 
3.5 22.9 23,5 27.7 
4.0 21,5 21.7 26.1 
4,5 20.1 19.8 24.6 
5.0 18.7 18.2 23.1 
5.5 17.4 17.1 21.7 
6.0 16.2 16,5 20.2 

plotted values were the mean of several runs. 

In the case of the 5% by weight isopropanol- 

water solvent the reproducibility was good and 

these are accurate to ±0.2 mm but more difficulty 

was encountered in the case of the sulfuric acid 

in the 10 and 20% solvents. Only ± 0.3 mm ac¬ 

curacy can be claimed. Since, for the purpose for 

which these measurements were to be used, 

greater accuracy was not needed and no further 

attempt was made to improve these measurements. 

SUMMARY 

1. A differential apparatus for measuring vapor 

pressures of liquid mixtures is described and its 

operation explained. 

2. Vapor pressure measurements have been 

made for water-isopropanol mixtures from pure 

water to pure isopropanol at 25 C. 

3. Vapor pressure measurements have been 

made for sulfuric acid solutions from 0 to 6 

molal with 5, 10 and 20% by weight isopropanol g 

in water as solvents at 25°C. 
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LANDSLIDE AT PRATTVILLE, ALABAMA1 

By D. Hoye Eargle 

Geologist, United States Geological Survey 

In March 1948, following several weeks of near¬ 

record rainfall, a large section of a steep forested 

hill south of Autauga Creek in Prattville, Alabama, 

began to move gradually downhill. Known as 

Pratt Hill the hill is about 250 feet high and 

near its base are a number of pretentious homes 

as well as some smaller tenant houses. The 

sliding block of earth was about 2,000 feet 

wide, 200 feet high, and 600 to 800 feet long. 

Where it pulled away from the hill crest it left 

a scarp about 50 feet high. The base of the 

slide pushed forward and formed two large bulb¬ 

ous toes. Five tenant houses rode on the western 

of the two toes and several more pretentious toe 

residences near the foot of the slide were seriously 

damaged or threatened. Not the least of the 

threat was the toppling forward of large trees as 

the toe of the slide approached the houses. Some 

of the trees are as much as 75 feet high and 30 

inches in diameter. One of the conduits of the 

citv water works which led from the standpipe 

on top of the hill was pulled in two by the move¬ 

ment of the western part of the slide. The eastern 

slide seriously damaged one home and threatened 

another. The foundation of the damaged home 

was twisted and moved, large cracks opened up 

in the yard, masonry walls were toppled and 

garage walls moved apart. Telephone and power 

poles over about a city block were tilted, and 

sewer pipes were severed. A number of very 

large trees were tilted, and bulbous masses of 

saturated earth of several cubic yards pushed up¬ 

ward and forward. 

The Geological Survey was asked to investigate 

the slide to determine, if possible, what caused 

it, to suggest a remedy, and to predict whether 

the landsliding would continue. 

Geological conditions, chiefly, together with the 

unusual rainfall, were found responsible. The 

hill slope was undercut and oversteepened in 

geologically recent times by Autauga Creek. The 

hill consists of about 40 feet of Pleistocene ter¬ 

race at the top, underlain by about 200 feet of 

fine porous sand. Through both of these materials 

ground water percolates with ease. Near the foot 

of the slope, however, is a bed of impervious 

layered clay, extremely slippery when wet. Ground 

water, halted in its downward movement by this 

clay, emerges as springs near the base of the slope 

along the top of the clay. The saturated sand be¬ 

1 Approved by the Director, U. S. Geological Sur¬ 
vey. 

gan slipping along previous fractures. Active slid¬ 

ing had not taken place on so large a scale in 

historic times in the area, although a few small 

local slides had occurred previously where the 

slope was artifieally undercut. Most of the large 

trees that were involved in the present sliding 

had grown perfectly straight, and had never been 

tilted, showing that the area had not moved 

during the liftime of those trees. 

Flood control work in Autauga Creek, which 

had been done by the U.S. Engineer Department 

in 1943, approached the toe of the slide. The 

work consisted of deepening and widening the 

creek channel. It is highly unlikely to have con¬ 

tributed to the causes of the sliding since no 

movement of the walls of the creek was noted, 

nor of the section of flood plain remaining be¬ 

tween the creek walls and the toe of the slide. 

Furthermore, the greater amount of sliding took 

place where the channel was as much as 500 

feet from the toe of the slide. 

It is inadvisable to attempt to control the slide 

by building structures, by excavating the toe of 

the slide as it moves forward, or by driving piles. 

The following recommendations were made: (1) 

the base of the slide area, especially from just 

above the clay, be drained in the most effective 

manner possible — by ditching and by piping the 

water out of the ground, (2) that the top of the 

hill be terraced so that water draining down into 

the slide area be diverted toward the opposite 

slope of the hill, (3) drain the “sinks” on the 

slide and prevent the water from re-entering the 

slide farther down, (4) move certain houses from 

the threatened area, (5) establish some bench 

marks in the area to detect even slight move¬ 

ment in the future. 

Now, a year after the major sliding occurred, 

considerable drainage work has been undertaken, 

and the slopes above the slide have been terraced 

and the water diverted to the opposite side of 

the hill. Most surficial drainage water has been 

prevented from entering the slide. The springs 

that drain the base of the slide hav e been ditched 

and drained. In spite of repeated heavy raintall 

this spring, very little additional sliding has taken 

place. As considerable tension which existed be¬ 

fore the sliding took place has been reliev ed, and 

as periods of sliding in the past hav e been infre¬ 

quent, it is believed that little sliding will take 

place for many years, providing the drainage pro 

cautions are maintained. 
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FACTORS AFFECTING THE ESTABLISHMENT OF LONGLEAF 

PINE SEEDLINGS FROM THE 1947 SEED CROP 

By Wilbur B. DeVall 

Alabama Polytechnic Institute, Auburn, Alabama 

The procedures followed in the management of 

stands of longleaf pine, (Pinus palustris Mill.) 

take into consideration, regeneration of such 

stands by the most rapid and economical methods. 

These methods have largely been derived by trial 

and error but more recently, have been based on 

experimental evidence. The regeneration problem 

is not new. It has, however, become increasingly 

more important to land managers and is at pres¬ 

ent a current study at forest research centers 

within the commercial range of longleaf pine. 

Since regeneration is dependent upon the suc¬ 

cess of a species through the early stages of its 

life history, the factors that favor or hinder the 

initial establishment of seedlings and those that 

restrict or promote growth from seedling to the 

seed-producing tree, must be thoroughly under¬ 

stood. Longleaf pine is considered a difficult 

species to get established for several reasons. Seed 

crops are normally infrequent, with adequate seed 

produced about every seventh year. Furthermore, 

the seeds are large and readily eaten by birds 

and rodents. Seedlings that do become established 

are subject to mortality from wild fires, hog 

rooting, brown spot needle blight IScirrhia acicola 

(Dearn.) Siggers] and severe drought. Compe¬ 

tition between seedling and grass cover is also 

severe when fire is kept out. Thus it becomes ap¬ 

parent, that the establishment of adequate stands 

of longleaf pine reproduction is of major import¬ 

ance to the forest manager, if he is to be suc¬ 

cessful in his management program. 

Many of the factors affecting establishment and 

growth of longleaf pine seedlings, have been in¬ 

vestigated in states within the range of the species 

and on various sites where regeneration has been 

a problem.1 Since the crop of seed produced in 

the fall of 1947 was reported to be the heaviest 

since the virgin timber stands were logged, there 

was an excellent opportunity to study some of 

the factors that might favor or hinder the estab¬ 

lishment of longleaf pine seedlings. 

An exploratory study was started within that 

part of Little River state forest lying in Escambia 

county, Alabama. The area selected for study 

was typical of the cut-over longleaf pine uplands 

of southern Alabama. The primary purpose of 

the study was to determine the site conditions 

1 Wahlenberg, W. G.; Longleaf pine, Charles Lath- 
rop Pack Forestry Foundation, Washington, D. C., 
January, 1946. 

most favorable or detrimental to the establish¬ 

ment of longleaf pine seedlings. The study was 

initiated in the summer of 1948, after mortality 

factors had taken their initial toll of young seed¬ 

lings. A severe drought during May of 1948 may 

have reduced seedling populations in some areas 

to nearly zero. This is based upon observations 

in the vicinity of the study and near Brewton, 

Alabama. 

METHODS AND PROCEDURE 

A block seven chains square was laid out with 

a transit and subdivided into sixteen, one-tenth 

acre, square plots separated by isolation strips 

one chain wide. Six plots were rejected from the 

study because of atypical, extremely dense, vege¬ 

tative cover. Ten plots, were used in compiling 

the data for this study. 

The study was planned to follow the succes¬ 

sive phases in the life history of the species, from 

seed to established seedling. Factors considered 

important to the study were, 1) seed source, as 

a basis for an adequate supply of seed, 2) me¬ 

chanical barriers that might have restricted seed 

dissemination, 3) ground cover that may have 

acted as a screen and that prevented seed from 

reaching mineral soil, and 4) soil conditions that 

apparently affected germination. 

PRESENTATION AND ANALYSIS 

OF DATA 

The four major phases of the study were sub¬ 

divided into the physical factors that could be 

evaluated either by observation or measurement. 

The apparent importance of each when appli¬ 

cable will be presented in terms of the existing 

seedling population. 

Seed Source 

Seed source was defined to include such factors 

as, 1) presence of seed producing trees, 2) evi¬ 

dence of seed production; shown by the presence 

of old cones on the ground, 3) position of seed 

trees with reference to the sample area, 4) wind 

direction and, 5) screening effect of overstory 

and understory vegetation as it might have af¬ 

fected dissemination of seed. 

A seed tree was defined as any longleaf pine 

tree, 12 inches d.b.h. (diameter breast high, at 

four and one-half feet above the ground) that 

showed evidence of having produced mature 

cones in 1947. The location of each within the 
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experimental block and within a marginal belt, 

four chains wide, around the block, was plotted. 

There were 43 seed trees within the block or the 

equivalent of about eight per acre. In addition, 

the seed trees outside the block but within the 

marginal belt numbered 138; or a stand of ap¬ 

proximately eight per acre. Thus the seed tree 

sample within the block is representative of the 

immediate area in which the block was located, 

except for the actual position of the trees on the 

ground. Five of the plots studied had no seed 

trees within their boundaries, but all plots were 

within one chain of a seed tree. Wahlenberg2 

reports that six, well distributed seed trees per 

acre, will normally insure adequate regenera¬ 

tion of an acre on most longleaf pine sites. 

Since all trees tallied produced cones in 1947 

and represent a stocking of approximately eight 

trees per acre, it was assumed that an adequate 

source of seed existed for this experimental area. 

No record of prevailing wind direction at the 

time the seed were released was available. How¬ 

ever, since cones on different trees and on the 

same tree open at different times, and wind direc¬ 

tion shifts daily, this factor was considered in¬ 

significant. Furthermore, the maximum horizontal 

distance from any plot to the nearest seed tree 

was well within the limits of normal seed dis¬ 

persal for the species studied. 

Mechanical Barriers 

An attempt was made to evaluate the effect 

of the overstory as a mechanical barrier to seed 

dissemination. This necessitated recognizing the 

density of each stand as well as age. All pine 

stands were classified either as second-growth or 

old-growth stands. Second-growth stands were 

classed as “dense” if the number of stems repre¬ 

sented a square spacing of less than 8' x 8', and 

“open” or scattered if the spacing was greater. 

Old growth stands were considered dense if there 

were more than six stems per acre, and open, if 

this figure was less. 

Second-growth stands of longleaf pine on ir¬ 

regular topography normally occur in patches 

and strips of various sizes and shapes. These 

stands, because of their somewhat isolated po¬ 

sition, may act as mechanical barriers to seed 

carried by the wind. Since a strip of timber physi¬ 

cally acts like a windbreak, its density also is 

significant. Density of the overstory type averaged 

97 trees per acre, based on the one-acre sample. 

Extreme densities on individual plots ranged from 

30 to 230 trees per acre. Since no study was in 

progress at the time of seed dissemination by 

which this barrier-effect could be evaluated, the 

2 Ibid 

established seedling population was taken as an 

index of this effect. Figures comparable to the 

data given above, but for the seedling population, 

show a total seedling stand for the sample area, 

of 1,956 per acre. Extreme densities ranged from 

80 to 6,780 seedlings per acre on specific plots. 

Relative distribution frequency, of the seedling 

population under each age of overstory and cor¬ 

responding density class, was used. These data 

are presented in Table 1. The data show that 

distribution was apparently affected in part by 

the screening effect of the second-growth over¬ 

story. This was evidenced by the presence of 

established seedlings in greater numbers adjacent 

to the areas occupied by the denser class of 

overstory. 

Table 1.—Relative Frequency of Longleaf Pine 

Seedlings by Density Classes of the 

Overstory AND UNDERSTORY 

Cover type 
Relative frequency by age and 

density classes1 

Old-growth Second-growth Open 

Dense Scattered Dense Scattered 

Overstory 17 23 2 38 20 
Understory 5 48 47 

1 Considered 
lation. 

as a percentage of total seedling popu- 

The highest distribution frequency of seed¬ 

lings within each class, in decreasing order, oc¬ 

curred under open second-growth stands, open 

old-growth, open areas devoid of overstory, dense 

old-growth and dense second-growth stands, re¬ 

spectively. Thus, on the basis of overstory age 

and density alone, the data would indicate that 

the overstory crowns acted as barriers to the wind 

dissemination of seed. 

The screening effect of the understory, regard¬ 

less of other conditions, was considered in the 

study. Since various low-quality hardwoods, such 

as turkey oak (Quercus laevis Walt.)3, blue jack 

oak (Quercus cinerea Michx.), blackjack oak 

(Quercus marilandica Muenchh.), dwarf post oak 

[Quercus stellate var. margaretta (Ashe) Sarg.] 

and others, often formed thickets under the pine 

overstory, density classes were set up using the 

same spacing as was used for recognizing second- 

growth, overstory stands. Areas occupied In dense 

thickets of shrubs, consisting mainlv ol inkborrv. 

[Ilex glabra (L.) Grav] were also recognized 

when height was in excess ol three teet. Height 

of the predominant underston tvpes seldom ap 

3 Scientific names of plants are according to. "Check 
list of the native and naturalized trees of the l nited 
States, including Alaska. I.S.D.A.. Forest Service 
Mimeographed publication, April. 1944. 
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proached the lower level of the pine overstory; 

hence the hardwoods were not tall enough to act 

as screen-barriers to seeds carried by the wind. 

However, the density of the hardwood crowns 

was believed sufficient in some cases to mechani¬ 

cally retard seeds in their downward descent. 

This assumption is also evaluated by the distribu¬ 

tion frequency figures in Table 1. The highest 

percentage of established longleaf seedlings oc¬ 

curred under an open or scattered understory, 

no understory, and dense understory, respectively. 

Thus, the dense hardwood crowns, characteristic 

of dense stands of hardwood understory may have 

been a factor in effectively reducing the seed- 

ling population. Ground cover conditions under 

dense hardwood stands are also less favorable to 

seedling establishment, as will be brought out in 

succeeding paragraphs. 

Ground Cover 

Ground cover conditions were classified on the 

basis of living cover and dead cover. The former 

consisted of several vegetative types such as shrub 

cover, vine cover and grass cover. The latter re¬ 

cognized needle litter and hardwood leaf litter. 

Areas were classed as open when no living or 

dead cover occurred on the surface of the soil. 

Barren areas, devoid of any form of cover, were 

rare. 

Type maps of ground cover conditions were 

made for each of the ten sample plots. The mini¬ 

mum area constituting a recognizable type was 

a milaere. Three distinct grass types were recog¬ 

nized in the field namely, broomsedge (Audio- 

pogon spp.), wiregrass (Aristida spp.), and grass 

tufts, comprised of either of these two grasses 

but not forming a uniform cover. With the ex¬ 

ception of the latter type, two density classes 

(heavy and light) were recognized. All grass 

types, regardless of their composition or density 

have been combined in the analysis of data in 

order to simplify the potential number of type 

combinations. Additional types of living ground 

cover were, vine cover, either dense or scattered 

and composed principally of greenbriar (Smilax 

spp.), and shrub cover less than three feet in 

height, classified as dense if difficult to walk 

through, or scattered if not compacted into 

thickets. Dead ground cover consisted primarily 

of pine needles and hardwood leaves. Needle 

cover was classed as heavy, if it suppressed grass 

and other minor vegetation, or scattered, if it 

consisted only of the current year’s needle cast. 

Leaf cover was classed as heavy, if the accumu¬ 

lation had appreciable depth and there was evi¬ 

dence of decomposition at the surface of the 

mineral soil, or scattered if composed of current 

year’s leaves only. Density classes have likewise 

been combined for these types to simplify the 
analysis. 

The cover types were analyzed, after first com¬ 

bining all density classes. This resulted in eighteen 

different types or type combinations, symbolized 

and numbered in Table 2. This table also sum¬ 

marizes the data for each type with reference to 

area and seedling population. 

Table 2—Summary of 1947 Longleaf Pine Seed¬ 

ling Data as Related to Ground Cover Types' 

Type 
numbei 

Type Type area Total no. ’47 seedling 
• symbol2 (acres) ’47 seedlings stand per a. 

2 G-N 0.140 138 9,857 
14 G-S 0.008 61 7,625 
6 G-V-N 0.157 1,010 6,433 
5 G-V 0.014 75 5,357 

16 G-S-N-V 0.055 191 3,472 
1 G 0.063 181 2,873 

10 S-L-N 0.004 11 2,750 
13 O 0.003 4 1,333 
15 G-S-N 0.031 27 870 
17 G-L-N-V 0.015 11 733 
7 G-S-L 0.010 7 700 
3 G-L 0.216 139 643 
9 S-V-N 0.043 27 627 
4 G-L-N 0.105 46 438 
8 V-N 0.078 21 269 

11 V-N-L 0.016 3 187 
12 N 0.038 4 105 
18 L-N 0.004 0 0 

1 Arranged in order of decreasing density per acre. 
’Symbol equivalents: G—Grass; L—Leaves; N— 

needles; O—open; S—shrubs; V—vines. 

The analysis which follows, considers the 

ground cover types irrespective of their occur¬ 

rence in various combinations with overstory and 

understory types. The individual types range in 

size from .003 to .216 of an acre. The stand of 

longleaf pine seedlings derived from 1947 seed 

ranged from no seedlings in Type 18 to 9,857 

per acre in Type 2. 

It is difficult to arbitrarily establish limits for 

adequate and inadequate stocking of seedling 

stands on longleaf pine sites. The composition 

and density of overstory and understory together 

with seed tree number and spacing must be con¬ 

sidered in relation to other existing site conditions. 

Since this study deals with seedlings less than one 

year old, limits of adequate stocking must be set 

proportionately higher than they would be for 

an evaluation of more advanced seedling stands. 

“Adequate stocking” of seedling stands on the 

site studied was considered equivalent to 4,840 

seedlings per acre, or an average square spacing 

of 3' x 3'; “fair stocking,” for stands between this 

spacing and 6' x 6' square (1210 per acre) and 

“inadequate” or poor stocking, for seedling stands 

more widely spaced than 6' x 6'. 

The following relationships are indicated by 
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the data in Table 2. An accumulation of hard¬ 

wood leaves in combination with other cover 

(seven tvpe combinations) was related to seed¬ 

ling stands of less than adequate stocking. Of the 

seven type combinations, only one (No. 10) was 

related to a seedling stand of fair stocking; all 

other combinations would be classed as inade¬ 

quately stocked. This supports the findings of 

Wahlenberg4 who states that . . heavy litter 

prevents establishment . . 

Vines occurred in seven tvpe combinations, but 

because of their climbing growth habit and asso¬ 

ciation with other more effective cover types, their 

presence was considered insignificant to seed¬ 

ling establishment. 

Needle litter occurred in twelve type combina¬ 

tions. When in combination with grass cover 

alone, seedling stands were adequate. This finding 

is contrary to the statement of Wahlenberg5 who 

says that, “effective germination does not occur 

on heavy litter or matted grass.” If litter is con¬ 

sidered as the cast of needles from pine trees, 

the findings of this stndv may be explained by the 

fact that the soil on the site studied here con¬ 

sisted of appreciable amounts of clay and fine 

sand whereas Wahlenberg’s observations were pri¬ 

marily on coarse sandy soils. However, if litter is 

interpreted to include only hardwood leaves, this 

studv substantiates the statement previously 

quoted. Needles in combination with other type 

mixtures, relate to fair or poor seedling densities. 

The lowest seedling densities occurred when the 

cover consisted of needles alone or a combination 

of needles and leaves. 

Exposed mineral soil, represented by Type 13, 

showed only a fair stocking of seedlings. Since 

this type covered onlv 0.3% of the study area, 

its evaluation is not well supported. This type oc¬ 

curred in areas where sheet erosion had exposed 

the parent clay of the subsoil. 

Grass cover in pure types or in combination 

with other types of cover, except leaves, was as¬ 

sociated with fair to adequate stocking. One ex¬ 

ception to this (Type 15) may be noted in the 

table. In this case, on three per cent of the sample 

area, grass combined with shrub and needle cover, 

produced an inadequately stocked seedling stand. 

Shrub cover, when in combination with grass 

types, appeared favorable to seedling establish¬ 

ment. Exceptions to this are the grass-shrub types 

containing leaves. When grass was absent from 

the shrub-needle types, seedling density was 

lower in most cases. Type 10 was an exception to 

this, vet the type comprised but 0.4% of the 

entire sample. The presence of leaves, in place 

of needles, when grass was present in combination 

with a shrub cover, was related to seedling stands 

of lower density. 

Soil Conditions 

Soil borings were taken at frequent intervals 

along line transects running east and west across 

the study area. Successive transects were taken 

one chain apart. Soils were classified on the basis 

of general texture classes from borings taken to a 

twelve-inch depth. Three texture classifications 

were recognized as follows: 1) clay 0” — 12", 2) 

sand 0" — 12" and, 3) sand 0" — 6" with clay at 

the 6" — 12" depth. Exposed clay was found over 

a very small area. Plot 15 occurred on this soil and 

supported a seedling stand of 6,780 per acre; the 

densest stand recorded on any plot. Plots fourteen 

and six were underlaid with a 0" — 6" sand on 

top of a deeper clay. These two plots, supported 

seedling populations of 4,960 and 2,500 per acre, 

respectively; the second and third densest stands 

of any on the plots. All other plots were prin¬ 

cipally on sandy soils and ranged from 80 to 

2,020 seedlings per acre. Thus the clay soils, or 

soils with clay near the surface, were apparently 

favorable to seedling establishment. This observa¬ 

tion, however, should be further evaluated on the 

basis of vegetative cover types. These soils sup¬ 

ported principally a sparse to heavy grass cover 

and the hardwood understory was absent or con¬ 

sisted of a few small, scattered trees. The over¬ 

story likewise was open. Hence, the accumula¬ 

tion of pine and hardwood litter, mentioned pre¬ 

viously as unfavorable to seedling establishment, 

was practically absent on these soils. No further 

soil studies were made. 

Miscellaneous Factors 

The site selected for this studv was considered 

typical of upland, longleaf pine sites in south- 

central Alabama. A few old trees still stand which, 

together with frequent stumps or holes where 

stumps have been removed, indicate that the 

original timber stand was longleaf pine. Incre¬ 

ment borings from the remnants of this stand in¬ 

dicate a period of release about 24 vears ago. 

This correlates well with history obtained from 

residents who have known this area. A storm of 

hurricane proportions blew dow n a large percent¬ 

age of the standing timber in 1924. This disastei 

was follow'd! bv a salvage operation within the 

next two-year period. Present seed trees are those 

left by the salvage operation. Significant also is 

the fact that onlv small islands and irregular belts 

of second-growth stands now occup\ the site. In 

dividual trees in these stands are now between 

twenty and thiitx vears old. A considerable area 

on this and similar sites is still devoid of ail 
4 Ibid 
5 Ibid 
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vanced reproduction of longleaf pine; although a 

good seed crop on longleaf pine was reported in 

1935. 

The area has been protected from wild fire 

since 1934. The complete absence of fire may ac¬ 

count in part for a heavy infection of brown spot 

needle blight. This disease may have taken its toll 

of longleaf seedlings through recent years between 

good seed crops. 

A severe drought occurred over southern Ala¬ 

bama in May 1948. Since tins study was not 

made until three months later, initial seedling 

mortality had undoubtedly occurred. Thus, the 

seedling population considered in this study had 

survived the drought, had become established, and 

would be subject to additional mortality in sub¬ 

sequent years. Whether this seedling population 

will survive and adequately stock the more open 

areas, remains to be seen. Past history would 

indicate that mortality on this site is high and 

that, through site deterioration, the quality of 

the site for production of longleaf pine stands, has 

been materially lowered. 

Summary 

Since this study was undertaken as an informal 

investigation of site conditions that appeared sig¬ 

nificant to the establishment of longleaf pine 

seedlings, derived from the 1947 seed crop, the 

data do not permit statistical treatment. The 

findings of the study are as follows: 

1. An adequate number of seed trees exists on 

and adjacent to the study area. All trees classed 

as seed trees showed evidence of seed production 

in the fall of 1947, by the presence of opened 

cones on the ground. 

2. Distribution of seed trees over the study 

area was significantly uniform to insure a supply 

of seed to the area studied. 

3. No apparent relationship could be estab¬ 

lished between prevailing wind direction at the 

time of seed dissemination and areas adequately 

stocked with seedlings. 

4. Second-growth stands of longleaf pine, when 

densely stocked, appear to effectively interfere 

with dissemination of wind-borne pine seed. 

5. A dense understory of hardwoods, princi¬ 

pally low quality oaks, was related to inadequate 

stocking of seedlings. Failure to find seedlings 

under dense stands of hardwood may, however, 

be due primarily to the accumulation of unde¬ 

composed leaves rather than the stand’s influence 

as a mechanical barrier. 

6. Combined ground cover types over the acre 

sample numbered eighteen. The principal types 

comprised grass, leaves, needles, shrubs and no 

cover. The highest density of seedlings was found 

within the grass types and lowest in those con¬ 

taining leaves and needles but without grass. 

Vines were not significant within the type com¬ 

binations because of their growth habit. 

7. Soil texture, in combination with existing 

living and dead ground-cover types, was signifi¬ 

cant in relation to seedling establishment. Seed¬ 

ling densities were highest on soils with apprecia¬ 

ble clay within the first twelve inches of depth. 

Deep sandy soils were inadequately stocked. 

8. Adequate stocking of seedlings occurred on 

areas supporting grass cover. This situation pre¬ 

vails after approximately fifteen years of com¬ 

plete fire protection. Grasses with upright growth 

habits and soils with appreciable amounts of clay, 

charcterized the sites on which these high seed¬ 

ling densities occurred. 

ESTABLISHMENT OF LOBLOLLY AND SHORTLEAF PINE 

REPRODUCTION ON A CLEARCUT STRIP 

By George I. Garin 

Alabama Agricultural Experiment Station, Auburn, Alabama 

Establishment of reproduction, well spaced and 

in sufficient numbers to produce a good stand, is 

a never ending task of a forest manager. The pres¬ 

ence of so-called undesirable species further com¬ 

plicates this task. The undesirable species quite 

frequently have a tendency to take over the land 

when the desirable species reach maturity and 

are harvested. The complexities of the problem 

of regeneration are well known to foresters in 

every region of the United States. 

In the South certain tree species enjoy the repu¬ 

tation of being desirable, others have been con¬ 

demned as undesirable, and many more occupy 

an intermediate position. Every physiographic 

region has its own set of desirable and less de¬ 

sirable species. It is a priority list that may vary 

from one locality to another and even from site 

to site. A forester cannot change site conditions, 

but he can make an intelligent effort to utilize 

a site for the best possible growth of trees quan¬ 

titatively as well as qualitatively. One of the im¬ 

portant phases of the art of forestry is the appli¬ 

cation of silvicultural practices that will produce 

a forest of desirable composition and density. The 
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critical time comes when the mature stand is re¬ 

moved. At that time an effort is made to replace 

it with the best possible stand to succeed the 

one being harvested. This should be accomplished 

at a minimum cost. 

In the shortleaf pine-loblolly pine-hardwoods 

province of Alabama, which occupies the major 

part of the State from the mountain section to 

the Lower Coastal Plain, the loblolly and short¬ 

leaf pines have been favored. Due to the littleleaf 

disease, loblolly pine now holds the more favored 

place of the two. The selection method of cutting 

has been advocated for this forest type by many 

foresters. The selection method of harvesting 

tends to bring a climax composition. The climax 

tvpe of hardwoods, or a mixture of pines and 

hardwoods, is not the type of a forest that will 

bring the highest returns. 

Considerable caution is needed in the general 

application of the selection method of cutting. 

Selection cutting carried out indefinitely may re¬ 

sult in establishing mixed stands with hardwoods 

gaining more and more ground. The existence 

of this danger has been voiced by some foresters 

(4). The seed-tree method shows greater promise 

in maintaining the pine stands. Clearcutting and 

planting has been applied quite successfully, but 

it is costlv. The advantages of establishing a new 

stand through natural reproduction cannot be 

minimized. Evenaged stands, which result from 

several silvicultural methods, offer considerable 

advantages. The matter of cost and returns is a 

deciding factor in choosing the best method to 

use in any individual case. 

Jemison and Korstian (3) in their study of 

loblolly pine seed production and dispersal in¬ 

dicated that the narrow clearcut strips would re¬ 

ceive sufficient amounts of seed from the adjacent 

strips of the mature trees to regenerate the stands 

of loblolly pine in about five years. Their findings 

were that the seed of loblolly pine is light and 

an exposed seed bed favors germination and es¬ 

tablishment of reproduction. It can be concluded 

that the re-establishment of loblolly pine on 

clearcut strips maintaining the desirable purity 

of composition would be easily accomplished. 

Clearcutting in alternate strips was tried on a 

small scale by the Alabama Agricultural Experi¬ 

ment Station at Auburn on the experimental for¬ 

est located in Barbour County. This forest is lo¬ 

cated near the town of Clayton. The topography 

is hilly and the soils belong to Greenville and Bus- 

ton series. The soils are sandy loams, and are sub¬ 

ject to rapid erosion if left unprotected. 

A stand of old-field pine was selected for the 

strip cutting. An old field located on high and 

relatively flat ground was abandoned for cultiva¬ 

tion before 1900. An open stand of loblolly and 

shortleaf pines with an occasional longleaf was 

soon established. Hardwoods were present in 

negligible numbers. On the lower slopes of the 

same area, not used for strip cutting, hardwoods 

were present in considerable numbers. A clearcut 

strip was established in March 1941 when the 

stand was about forty years old. Very little ad¬ 

vance reproduction was present under the main 

canopy. 

Two strips, two chains wide and seven and one- 

half chains long, oriented east and west, were 

left uncut. One clearcut strip two chains wide was 

established between these two strips. A second 

clearcut strip was established south of the second 

uncut strip with open field bordering it. On this 

strip the seed source was only from the north and 

apparently erosion was very severe. This strip 

could not be used to measure the degree of re¬ 

generation in alternate strips. It was not sampled 

in 1949. From observation it can be stated that 

this strip apparently was well stocked in 1949 

except that some open spots of about fifty feet 

across with no advance reproduction were in evi¬ 

dence. 

On the clearcut strips all trees were removed 

in March of 1941. The strip between the two un¬ 

cut strips yielded logs scaling 2,841 board feet 

Doyle and 5,205 board feet International rules. 

The lumber tally for these logs was 4,836 board 

feet. Brush and tree tops from the logging opera¬ 

tion were placed in the gullev channels, a few 

of which were present on the area. A certain por¬ 

tion of slash was burned to eliminate excessive 

debris. 

In February of 1949, all trees on the two uncut 

strips were tallied. The data are presented in 

Table I. On the north and south strips, an almost 

identical number of trees 4" DBH and larger 

were found. The north strip had a greater pro¬ 

portion of the loblolly pines. The basal area and 

board feet volume on each strip were nearh the 

same. This basal'area of just over fifty square feet 

per acre was indicative of an understocked stand. 

On the uncut strips twenty-four of the largest 

dominant loblolly and eight of the largest domi¬ 

nant shortleaf trees were selected and measured. 

The average total height of the loblollv pine was 

61 feet and that of the shortleaf pine was 49 feet. 

From the cores taken with the increment borer 

the age of the stand was estimated to be between 

45 and 50 years. 

In February ol 1949, reproduction was sampled 

on a clearcut strip lying between the two uncut 

strips by means ol 16 circular plots 0.005 ol an 

acre in size. Four plots were selected at random 

for each halt chain width ol the strip. 1'hc same 

size plots were used on the uncut strips, where 
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two plots were selected at random for each half 

chain width of the strips. There were 8 plots on 

each uncut strip making a total of 16 plots. All re¬ 

production present on the plots was measured 

and recorded by one foot height classes. Trees in 

the 3-foot class and taller were grouped as sap¬ 

lings. 

Table II shows the reproduction for all the 

strips on a per acre basis. On the eleareut strip 

almost 4,000 loblolly and 500 shortleaf pines were 

present to the acre. About 1,500 of these trees 

were in the sapling group. Since this reproduction 

was well distributed the eleareut strip can be 

considered adequately stocked. Saplings on the 

eleareut strip had better height growth than those 

on the uncut strips. They were 3 feet taller on 

the average. 

On uncut strips sample plots indicated an even 

heavier stocking. Here over 6,000 loblolly and 

nearly 1,500 shortleaf pines were present to the 

acre. About 2,500 of these trees were in the sap¬ 

ling group. This reproduction was well distributed 

which fact indicates adequate stocking for the 

uncut area. As it was to he expected, the height 

growth of the saplings was considerably less than 

that of saplings growing on the eleareut strip. 

When this stand was selected for the experi¬ 

ment in 1941, advanced reproduction was absent. 

It was planned at that time to apply the shelter- 

wood method of harvesting on the uncut strips. 

A seed cutting was to be made following a good 

seed year. The opening of an already open stand 

from the sides, two chains apart, made this un¬ 

necessary. It was apparent after two years that 

reproduction was becoming established very read¬ 

ily. The understocked condition of the stand, 

aided by the openings from the sides created 

when the adjoining strips were cut, was sufficient 

to favor the establishment of reproduction. These 

uncut strips can now be harvested. A well stocked, 

even-aged pine stand throughout the area will be 

assured. There is strong evidence that narrow 

strips in an open stand have an advantage over 

wider strips by eliminating the need for a seed 

cutting. 

In a fully stocked pine stand, eleareut in al¬ 

ternate strips, uncut strips may not be reproduced 

adequately unless some special provision is made 

to open the stand (1), (2). Uncut strips can be 

partially cut at the time alternate strips are clear- 

cut. Application of the shelterwood method of 

harvesting to this portion of the stand may be 

needed. Since the loblolly pine is a prolific seed 

producer, waiting for a good seed year to make 

a seed cutting apparently is not essential. After 

a good seed year the removal cutting can be made 

on the uncut strips. A lapse of three to six years 

may be sufficient between the seed cutting and 

the final removal of the stand. 

Small owners of forest lands in the South, down 

to the woodlot level, control a major portion of 

the forest land. They are individualistic in their 

acceptance of the forest management practices. 

Selective cuttings of immature stands, which usu¬ 

ally mean thinnings or improvement cuttings, can 

be recommended to them without reservations. 

The failure of the selection method of cutting to 

maintain stands of desirable composition may be 

very disappointing to the owners. There are many 

owners who have a tendency to eleareut their 

stands of timber with no consideration for the re¬ 

establishment of a new one. Cleareutting in 

strips may have a greater appeal to such owners 

than the other methods of harvesting. 

This experiment indicated that in loblolly pine- 

shortleaf pine stands approaching maturity clear- 

cutting in strips can be recommended with a rea¬ 

sonable degree of assurance that adequate repro¬ 

duction of pines will be established. Cleareutting 

in strips, with or without shelterwood, should not 

be overlooked in recommending proper forest 

management practices. 

Table I—Pine Stand on Uncut Strips in Barbour County Experimental Forest—Strips Two Chains 
Wide, Trees Measured in 1949 and Shown on a Per Acre Basis 

Height of Nu mber of trees per acre Basal Feet board measure 

Species dominants 
in feet 

4" to 7' 
class 

8" class 
and over Total 

area in 
sq. ft. Doyle rule 

International 
(Vs") rule 

North Strip 

Loblolly 61 25 38 63 43 2402 3631 
Shortleaf 52 15 7 22 7 23 405 
Longleaf 1 i 1 64 104 
All pines 40 46 86 51 2703 4140 

South Strip 

Loblollv 60 18 27 45 40 2470 3589 
Shortleaf 47 29 9 38 12 391 650 
Longleaf 1 1 
All (lines 48 36 84 52 2861 4239 
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Table II—Pine Reproduction on Clearcut and Uncut Strips in Barbour County Experimental For¬ 

est—Strips Two Chains Wide Clearcut in 1941, Reproduction Counted in 1949 
and Shown on a Per Acre Basis 

Species 
Ave. lit. of sap¬ 

lings in feet 
Number of 
seedlings 

Number of 
saplings 

Total of all 
reproduction 

Uncut Strips 

Loblollv 6.1 3712 2425 6137 
Shortleaf 10.3 1275 162 1437 
Longleaf 
All pines 4987 2587 7574 

Cut Strip 

Loblollv 8.8 2550 1400 3950 
Shortleaf 12.9 487 100 587 
Longleaf 0.2 12 12 
All pines 3049 1500 4549 
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MANAGEMENT PROBLEMS OF SECOND-GROWTH 

LONGLEAF PINE FORESTS 

By Edward M. Gaines 

Southern Forest Experiment Station, Brewton, Alabama 

Introduction 

W. G. Wahlenberg dedicated his monograph1 

on longleaf pine to “ a future in American forestry 

for one of the finest timber trees the World has 

ever known.” If there is a note of pleading in 

this dedication, it is because many people, includ¬ 

ing some foresters, take the attitude that the ob¬ 

stacles to the scientific management of longleaf 

pine are so great that management is impractical. 

Others of us are not so pessimistic. We agree with 

Wahlenberg that there is a future in forestry for 

longleaf pine. 

I have drawn heavily on Wahlenberg’s book 

in preparing this paper. Yet he notes that “pub¬ 

lished material on second growth is meager,” and 

since this paper deals with second growth (old 

growth or virgin stands are almost gone), his 

basic information is supplemented by data from 

recent studies and observations made at the Brew- 

ton Branch of the Southern Forest Experiment 

1 Wahlenberg, W. G. Longleaf pine: its use, ecolo¬ 
gy, regeneration, protection, growth, and management. 
Washington, D. C. Chas. Lathrop Pack Forestry Foun¬ 
dation in cooperation with the Forest Service, USDA 
1946. 

Station and elsewhere in the longleaf pine belt 

of the deep South. 

Characteristics of Longleaf Pine 

Before going into the management of longleaf 

pine forests, it is desirable to consider briefly some 

of the characteristics of the tree itself. 

The wood of longleaf pine is relatively dense 

and strong. The tree grows straight and prunes 

itself well, resulting in high utility value for lum¬ 

ber, poles and piling, railroad ties, and similar 

uses. It makes good pulpwood and is one ot two 

American sources of gum turpentine and rosin. 

Truly it is, as Wahlenberg savs, “one of the finest 

timber trees the world has ever known.” 

Longleaf pine is considered to lie highly in¬ 

tolerant, and this intolerance is generally ascribed 

more to root competition than to competition for 

light, lint there is apparently some variation in 

tolerance at different ages anti on different sites. 

Longleaf is commonly associated with saiuK. dr\ 

soils, lint this reflects its inability to compete w ith 

more aggressive species on better soils. 

Longleaf pine has the reputation ot slow 

growth. This reputation arises in part trom its 



24 Edward M. Gaines 

unique seedling development; the young plant 

requires from three to 10 or more years before it 

starts active height growth. Otherwise the slow- 

growth reputation is due largely to the fact that 

so many of our longleaf forests grow on poor 

soils. After the seedling starts height growth, the 

growth rate compares favorably with that of other 

pines growing on the same site. 

One of the most valuable characteristics of the 

species is its outstanding resistance to many com¬ 

mon forest enemies. After the first year or two of 

life, it is one of the most fire-resistant trees known, 

ft also has high resistance to fusiform rust canker 

and tip moth. The brown-spot needle disease is 

its major fungal enemy, and hogs, sheep and goats 

are its other most serious enemies. Cattle grazing 

rarely results in direct damage. 

Let us now consider the management of long- 

leaf pine forests. 

Conversion of Wild to Managed Forests 

The usual first step in managing any forest is 

to provide protection from fire, trespass and other 

damage. With longleaf pine forests this should in¬ 

clude protection from hogs, sheep and goats. 

Even with adequate protection, growth con¬ 

ditions in most unmanaged second-growth forests 

are only fair to indifferent. Longleaf forests are no 

exception. Many trees are of poor quality or 

vigor. Many areas are too lightly stocked; some 

are too dense. An improvement cutting, designed 

to create the best possible growing conditions, is 

indicated. Such a cut will remove diseased and 

unthrifty trees and those of low quality that inter¬ 

fere with better ones. Dense stands may need 

thinning, in addition to improvement cutting, to 

provide adequate space for the growing stand. 

The need for this initial cut is usually evident, 

as are the procedures for carrying it out. Usually 

the owner gets a fair income from it. The real 

problems of management begin with subsequent 

cuttings. Now the owner must choose between 

current income and deferred but higher income. 

If further cutting is limited to improvement and 

thinning, current income will be low and a capi¬ 

tal stock of growing trees for future income will 

be built up at a maximum rate. On the other hand, 

if a higher current income is necessary or desir¬ 

able, the day of maximum income will be delayed. 

The owner needs to decide which course to follow 

before starting his second managed cut. 

At this point the forest owner must also con¬ 

sider his long-time plan of management. He must 

choose a harvesting system, designed to regen¬ 

erate his forest — to start new trees growing where 

needed. He must decide whether or not to de¬ 

velop a complete range of age classes, from seed¬ 

lings to mature trees, in order to provide a regu¬ 

lar, sustained yield from year to year. These two 

factors will determine the form his forest takes, 

and further influence his plan for regulation of 

cutting. 

Regenerating the Forest 

The owner’s first concern with regeneration will 

be to fill in the open spots of the forest, but be¬ 

fore long he will have to provide for regeneration 

of areas that are harvested. 

Clearcutting and planting is one of the simplest 

systems for regenerating a forest. However, plant¬ 

ing is expensive at best, and planting of longleaf 

pine requires special care and has not been too 

successful to date. For the present, it seems best 

to limit planting to abandoned fields and other 

areas with too few seed trees for natural repro¬ 

duction. 

Much remains to be learned about the natural 

regeneration of longleaf pine, but we can say that 

the intolerant nature of the tree limits the re¬ 

generation systems that can be used. The seed 

tree system is the natural system most frequently 

advocated. A minimum of four or five well-spaced 

seed trees per acre is recommended, and twice 

that many may be desirable. If 10 trees per acre 

are left, it should be economically feasible to har¬ 

vest them after satisfactory reproduction is estab¬ 

lished. 

Heavy stands of longleaf pine seedlings have 

been observed to survive for a few years on areas 

with as many as 40 or 50 older trees per acre. 

This suggests the possibility of reproducing a 

forest by the shelterwood system, but further 

study is needed before we can recommend it. 

Both the seed tree and shelterwood systems 

provide a seed source scattered more or less uni¬ 

formly over the reproducing area. Other alterna¬ 

tive reproduction systems will provide a seed 

source to the side of small clear-cut areas. Systems 

to consider include strip clearcutting, group clear- 

cutting, and group selection. The distinction be¬ 

tween the last two is not clear: they may be prac¬ 

tically identical. 

We are not certain just how wide a strip or 

group should be. Apparently we can expect to get 

reproduction up to about 100 feet from the seed 

source. This would imply a maximum of 100 feet 

from a seed source on one side onlv, as in strips, 

or of 200 feet with seed source on both sides, as 

in groups. Strips and groups should apparently be 

at least 50 feet and 100 feet wide, respectively, in 

order to avoid excessive competition between 

seedlings and adjacent old stands. 

None of the regeneration systems suggested has 

been tested adequately. The group selection sys- 
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tem has the immediate advantage of flexibility. 

The forester can take full advantage of existing 

irregularities in his stands, and can change to other 

svstems fairly easilv. Seed tree or strip clear- 

cutting may, however, be more productive in the 

long run. 

Use of Fire 

The remarkable resistance of longleaf pine to 

fire, even when young, makes possible the use of 

prescribed fire as a silvicultural tool. Botanists 109 

years ago recognized longleaf pine as a fire sub¬ 

climax, but only within the last 10 to 15 years 

have foresters begun to use fire in longleaf pine 

management. There are now three widelv-ac- 

cepted uses for fire. 

Natural reproduction is most successful when 

seed have ready access to mineral soil for germi¬ 

nation. Such a seed bed can be prepared most 

cheaply by burning off the accumulation of dead 

grass and litter within a year before a good seed 

crop. Good results were obtained on the Conecuh 

National Forest in 1947 and 1948 by burning in 

August, September and October, stopping when 

seed started to fall. 

A second use for fire is in controlling the brown- 

spot needle disease on seedlings in the grass stage. 

This disease can be quite effectively controlled by 

winter burning at two to three year intervals un¬ 

til seedlings are making good height growth. 

Prescribed fire can also be used to reduce the 

wild-fire hazard in areas of heavy fuel accumula¬ 

tion. This use of fire is more of an insurance 

measure than a true silvicultural tool. 

Other uses of fire, such as to reduce grass or 

brush competition, have been suggested, but they 

have not been as well tested as those just men¬ 

tioned. 

It should be emphasized that all use of fire must 

be carefully prescribed and executed to keep dam¬ 

age to a minimum. Fire use must never be taken 

as a license for promiscuous burning, and protec¬ 

tion from wildfire is as necessary as ever. 

Intermediate Management — 

Growing the Forest 

The problems of managing longleaf pine do 

not end with the successful establishment of a 

new crop of reproduction: the new crop must be 

grown to maturity in the most efficient manner 

possible. 

Low-quality hardwood trees, particularly scrub 

oaks, tend to dominate reproducing areas in many 

parts of the longleaf pine belt. In some cases the 

pines may eventually overcome this competition, 

hut it appears that a small investment in the con¬ 

trol of these weed trees will pay good dividends. 

Most of the weed species in longleaf forests can 

be controlled effectively with ammonium sulfa- 

mate (trade name “Animate”).2 If trees are 

merely cut or girdled without poisoning, vigor¬ 

ous sprouts will continue competition with the 

young seedlings. 

The first cutting in the young stand itself will 

be largely an improvement cutting, and may also 

include thinning. Poor quality, diseased, and 

otherwise unpromising trees should be removed, 

and dense stands thinned. The age for this first 

cutting is not well established, but in practical 

management it will apparently be possible to 

wait until the cut will pay for itself through sale 

of puipwood, fence posts, or other small products. 

Apparently the first cut should not be delayed 

past 30 to 35 years, lest there be excessive reduc¬ 

tion in growth, but evidence as to the desirability 

of early cutting (earlier than about 25 years) is 

conflicting. 

Subsequent intermediate cuttings will be 

largely thinnings. Techniques for thinning long¬ 

leaf have not been developed as fully as we 

would like. About all that can be suggested is to 

thin often enough and heavily enough to keep the 

trees in a state ol vigorous growth, but avoid 

over-thinning lest total production be reduced. 

It also appears that thinning techniques may dif¬ 

fer for different objectives of management and 

on sites of different fertility. 

Harvesting the Forest 

When the timber stand has grown to maturity, 

it is ready for harvest. Although harvesting is the 

final step in the management of an existing stand, 

the managed harvest will provide for the estab¬ 

lishment of a new stand. Harvest cutting system, 

in its silvicultural aspects, therefore becomes sy¬ 

nonymous with regeneration system. 

Harvesting also has an important economic as¬ 

pect — that of determining the rotation, or the 

age at which the stand is considered mature. It 

is usually held that longleaf pine will reach eco¬ 

nomic maturity long before it reaches silvicultural 

(biologic) maturity. Economic maturity depends 

on the rate of interest the forest owner is willing 

to accept on his investment and, in some cases, 

on the tvpe of market or utilization plant he has. 

Even if these factors can be evaluated adequately, 

we still do not know enough about growth rates 

in managed second-growth longleaf stands to es 

tablish an economic rotation with any accuracy. 

One guess we have made is that we can grow a 

stand to an average 16 inches in diameter in (it' 

2 Peevy, Fred A. Ilow to kill southern upland hard 
wood with animate. Southern Forest Experiment Sta 
tion, New Orleans. 1949 ( Multilithed'. 
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years, and that this may be close to the economic 

rotation for many longleaf forests. Pulp mills and 

pole producers may compute a shorter rotation 

with a smaller maturity point, and the owner with 

special markets for high-grade lumber and struc¬ 

tural timbers may adopt a longer rotation. 

One major question in management remains: 

how shall the rate of cutting be regulated to in¬ 

sure a sustained yield? The rate of cutting for 

initial improvement should ordinarily be governed 

by silvicultural requirements. Areas with consid¬ 

erable volume in dying, deteriorating, or very 

slow-growing timber should be cut over as rapidly 

as possible, even if the cutting rate exceeds the 

sustained yield capacity of the forest. 

When this first improvement cut is completed 

and harvest cutting begins, the volume cut in any 

budget period of 5 to fO years should be kept be¬ 

low the growth rate for the same period, until 

stands are built up to optimum stocking. The 

method used to regulate cut will depend on the 

system adopted for harvest and regeneration. In 

any case, it will be necessary to divide the forest 

into management units (compartments) of 40 to 

640 acres each, for convenience in management. 

If the forest is harvested by seed tree, shelter- 

wood, or strip clearcutting system, an entire com¬ 

partment or a well-defined part of a compartment 

will be harvested at one time, and the harvested 

acreage can be easily determined. It will there¬ 

fore be logical to regulate cutting by area. 

On the other hand, if group selection harvest 

is adopted, acreage determinations will be diffi¬ 

cult and regulation of cut by area cannot be so 

easily applied. Techniques for the alternative, reg¬ 

ulation bv volume, have not been worked out for 

group management, but presumably they can be. 

Possibly the general techniques used by Reynolds3 

with loblolly pine in South Arkansas can be modi¬ 

fied for use with the group system. Each com¬ 

partment would be cut at intervals of 3 to 10 

years, depending on condition of timber stands 

and intensity of management. At each cut, young 

stands would be improved or thinned as needed, 

and the harvested volume of older trees deter¬ 

mined from the total volume of timber on the 

compartment. Trees would be harvested in groups, 

and the harvested volume kept below growth for 

the compartment until optimum stocking for full 

growth is attained. 

Summary 

We have seen that the management of a sec¬ 

ond-growth longleaf pine forest involves several 

problems peculiar to the species. Other problems, 

including the initial steps of management — pro¬ 

tection of the forest and an improvement cutting 

— are similar for all second-growth southern pines. 

The difficulties of reproducing longleaf pine 

limit the regeneration systems that can be used. 

This in turn influences the techniques that can 

be used for regulating the rate of sustained har¬ 

vest cutting. Prescribed fire is a recognized tool 

in longleaf pine silviculture, particularly during 

the regeneration period. Thinning principles have 

not been as well developed for longleaf pine as 

for other pines. 

In spite of all difficulties in management, lo ag - 

leaf pine appears to be certain of a promii si t 

place in American forestry of the future. 

3 Reynolds, R. R., Bond, W. E., and Kirkland, ’5uit 
P. Financial aspects of selective cutting in the man¬ 
agement of second growth pine-hardwood forests ' res' 
of the Mississippi River. U. S. Dept, of Agr. T ‘cli 
Bui. 861. 1944. 

HEAVY ELECTRICAL EQUIPMENT AS APPLIED TO THE 

TENNESSEE COAL, IRON AND RAILROAD COMPANY 

By W. YV. Garrett 

Director, Electrical Laboratory 

Tennessee Coal, Iron and Railroad Company 

United States Steel Corporation 

In the Tennessee Coal, Iron and Railroad Com¬ 

pany’s ore mining district there are eight giant 

electrically driven hoists. Power of the hoists 

ranges from 1,800 horsepower to 3,500 horse¬ 

power. The rope speed of these hoists ranges from 

2,500 feet per minute to 4,000 feet per minute in 

one of the most modernly equipped hoists. The 

length of the haulages varies from one mile to 

7,000 feet. The 3,500 horsepower unit at Weno- 

nah Ore Mine No. 7 has the fastest slope haulage 

Subsidiary, Fairfield, Alabama 

in the world. The underground direct current 

requirements are furnished by twenty-six 300 

kilowatt motor generator sets and three 300 kilo¬ 

watt mercury-arc rectifiers. 

Six of the Company’s Blast Furnaces are lo¬ 

cated at Ensley Works. All the Blast Furnaces are 

electrically operated. 
In the coal mining district, there are six main 

mine units. Two of these units are equipped with 

endless belt conveyors which bring the coal from 
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the underground loading centers to the tipples. 

At Concord Mine, the newest of these units, the 

coal is conveyed on a rubber covered endless belt. 

The belt is powered by three 309 horsepower 

motors. The vertical rise is 729.4 feet and the 

tension pull on the belt is 61,400 pounds. This is 

the highest lift and the greatest tension on any 

endless conveyor belt in the world. 

46-Inch Blooming Mill 

The motor driving the 46-Inch Blooming Mill 

is a 7,000 horsepower, 700 Volt, 50° C. rise, 

direct current reversing motor. With a fully ex¬ 

cited field, the base speed is 50 revolutions per 

minute. The maximum rated speed is 100 R.P.M. 

The current limit torque at full field is 1,625,000 

pounds-feet at 50 R.P.M. This motor, dynamically 

braked, can be reversed from 50 R.P.M. in one 

direction to 50 R.P.M. in the opposite direction in 

2*2 seconds. Reversal from 100 R.P.M. to 100 

R.P.M. in the opposite direction requires 5 sec¬ 

onds. Rated efficiency at full load is 93.6 per 

cent. 

The direct current power required for this mill 

is supplied by a flywheel motor generator set. The 

motor for this unit is a 5,000 horsepower, 6,600 

volt, 3-phase induction motor with a rated effi¬ 

ciency of 94.5 per cent. This motor drives two 

3,000 kilowatt, 700 volt direct current generators 

in parallel. 

No. 1 Two-High Roughing Mill 

The No. 1 Two-High Roughing Mill drive is 

a 4,000 horsepower, 800 volt, 40° C. rise, direct 

current reversing motor. The rated speed of this 

motor is 80 to 160 R.P.M., with rated horsepower 

obtainable at any speed within this range. Rever¬ 

sal from full speed in one direction to full speed 

in the opposite direction requires approximately 

3Vi> seconds. The current limit torque at full field 

is 590,625 pounds-feet. This mill also has a set 

of edging rolls separately driven by a 650 horse¬ 

power, direct-current motor. 

Power for this roughing mill drive is supplied 

by a motor-generator set. The motor is a 4,700 

KVA, 6,600 volt, 3 phase synchronous motor with 

a pullout torque of 225 per cent. By means of a 

load relay, this motor can be over-excited to de¬ 

liver a maximum pullout torque of 275 per cent. 

This synchronous motor drives two 1,750 kilowatt, 

800 volt direct current generators in parallel. This 

set is force-ventilated and has a rated capacity of 
90.4 per cent. 

4,000 Horsepower No. 2 Roughing Stand 

The 4,000 horsepower, 6,600 volt, 3 phase, 60 

cycle, synchronous motor driving this mill is 

unique in design. It is directly connected to the 

mill, has a full stator shift, 80 per cent leading 

power factor, a 350 per cent maximum pullout 

torque, and 92 poles. It turns at a speed of 78.3 

R.P.M., is 25 feet in diameter, carries the flywheel 

on the spider spokes and is force-ventilated. It is 

the largest diameter synchronous motor ever built 

by the manufacturer. 

Four-High, Six-Stand Hot Strip Mill 

Motors driving the 6-Stand Hot Strip Mill are 

synchronized so that no looping takes place be¬ 

tween the stands. The ratings of the direct cur¬ 

rent, 600 volt motors driving the Hot Strip Mill 

stands are as follows: Scale Breaker, 500 horse¬ 

power; No. 1 Stand, 3,000 horsepower; No. 2 

Stand, 4,000 horsepower; No. 3 Stand, 3,500 

horsepower; No. 4 Stand, 3,500 horsepower; No. 

5 Stand, 3,000 horsepower; No. 6 Stand, 2,500 

horsepower. Power for these motors is supplied by 

two motor-generator sets, each consisting of two 

3,000 kilowatt, direct current generators. Each 

set is driven by an 8,400 H.P., 3 Phase, 6,600 

Volt, 60 Cvele synchronous motor. 

54-Inch, 4-Stand Cold Reduction Mill 

The motors on the individual stands of the 4- 

Stand Cold Reduction Mill are as follows: No. 1 

Stand, 2,500 horsepower; No. 2 Stand. 4,000 

horsepower, double armature motor; No. 3 Stand, 

two 2,000 horsepower motors; No. 4 Stand, two 

2,000 horsepower motors and an 800 horsepower 

double armature motor on the reel motor. Two 

motor-generator sets furnish power to the stand 

motors. The motor or motors for each stand are 

supplied direct current by individual generators. 

No. 1 motor-generator consists of one 2,000 kilo¬ 

watt, one 3,200 kilowatt and one 670 kilowatt 

direct current generator, supplying power to No. 

1 stand. No. 2 stand, and the reel motor respec¬ 

tively. No. 2 motor-generator consists of two 3,200 

kilowatt direct current generators supplying power 

to No. 3 and No. 4 stands respectively. The driv¬ 

ing motors for these two sets are each 9,000 horse¬ 

power, 6,600 volt, 60 cycle, 3 phase, synchronous 

motors. 

There are five two-stand Temper Pass Mills in 

operation, all driven by motors and generators 

varying in size from 200 to 1,000 horsepower. 

Other large motor drives used bv the Tennes¬ 

see Company are as follows: two 7,050 H.P. 

synchronous motors each driving 5.000 k\\ D.C. 

generators for the stand motors on two 5-Stand 

Tandem Cold Reduction Mills, the 7.000 horse¬ 

power reversing motor drive on the 45-lnch 

Blooming Mill; the 5,000 horsepower main drive 

and a 1,000 horsepower edger on the 21 Inch 

Billet Mill; a 4,000 horsepower and a 7.000 horse 

power motor on the 110 Inch and the 1 10-lneh 

Plate Mills; 3,000 horsepower, 2.500 horsepower. 
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and 2,000 horsepower motors on the 24-Inch Bar 

and Structural Mill; two 1,500 horsepower, a 

1,250 horsepower and a 500 horsepower motors 

on the 11-Inch Merchant Mill; and a 5,000 horse¬ 

power Rail Mill motor. A 4,000 horsepower, 2- 

pole 3,600 R.P.M. motor on a Bessemer Blower at 

Ensley Works Open Hearth is thought to be the 

largest motor in this type of service in the steel 

industry. In addition, there are in the neighbor¬ 

hood of a hundred motor-generators, air compres¬ 

sors, mercury-arc rectifiers, fans, pumps, and 

other auxiliary motors ranging in size from 100 

to 1,000 horsepower. 

The total connected motor load for all opera¬ 

tions is in the neighborhood of 500,000 horse¬ 
power. 

A CRITICISM OF CERTAIN PRACTICES IN INORGANIC 

CHEMICAL NOMENCLATURE 

By |ohn E. Gran 

Associate Professor of Chemistry, University of Ala., University 

The nomenclature oi inorganic chemistry lias 

been occupying the attention of many individuals 

since the International Union of Chemistry, a few 

years ago, suggested certain revisions. The I.U.C. 

did an excellent piece of work, for the greater 

part, and is to be commended for an attempt to 

clarify a situation that was rapidly becoming 

somewhat difficult. Some of the suggested re¬ 

visions are worth while because they simplify the 

subject; some are advantageous because they tend 

toward consistency; a few combine simplicity with 

consistency in a valuable union. 

The writer tries to approach the problem from 

the angle of the student who is taking Freshman 

Chemistry, for it is a well-known fact that many 

failures in Freshman Chemistry are due to 

troubles that arise in learning the language of the 

science. It is bad enough for a student to have to 

run the gamut of the -ite and -ate salts resulting 

from the -ous and -ic acids, and the “hypo” and 

“per” prefixes that designate certain oxidation 

states, and the -ide endings that usually (but not 

always) represent salts consisting of only two ele¬ 

ments, and the -ine endings that sometimes indi¬ 

cate elements (such as the halogens) but some¬ 

times represent hydrides, without having to put 

up with certain reprehensible practices which will 

be mentioned below. 

Some of these atrocities have already been in¬ 

corporated into the language through usage and 

will, therefore, undoubtedly remain; but it is to 

be hoped that future custom will discourage simi¬ 

lar ideas and not consider that the extension of 

such practices is approved merely because prece¬ 

dent has been established. 

The general subject of prefixes and suffixes is 

one that should be carefully scrutinized. First of 

all, we use two sets of prefixes to represent num¬ 

bers. The time has most certainly come when we 

should decide on the set we want to keep. Do we 

want to retain “mono” or will it be “uni”? Shall we 

permit CS-_» to be known as either carbon disul¬ 

phide or carbon bisulphide, the particular prefix 

employed depending entirely on the whim of the 

user? Shall we continue to speak of tetraboric acid 

and silicon tetrachloride and yet talk about com¬ 

pounds of quadrivalent tin? Will it be “penta” or 

“quinqui” when we have the number “five” in 

mind? A dual system of this sort, while perhaps 

not serious enough to worry about, is, neverthe¬ 

less, confusing to the student and is, to say the 

least, unnecessary. The “sesqui” prefix, which 

means one and a half, is also something of a nui¬ 

sance. The compound P4S;1 is called phosphorus 

sesquisulphide, the prefix referring to the appar¬ 

ent valence of the phosphorus. But Pb^O^ is called 

lead sesquioxide, not because the valence of the 

lead is one and a half but because there are one 

and a half atoms of oxygen per atom of lead in 

the molecule. If the sesqui prefix is to be kept its 

use should be systemized. It is so seldom needed 

that it could well be discarded. The above com¬ 

pounds could be called tetraphosphorus trisul¬ 

phide and lead trioxide. The “pyro” prefix, too, is 

one that is inconsistently and loosely used. Al¬ 

though some of the substances so labeled are 

formed by the action of heat many of them have 

no relation to heat whatsoever. Furthermore, con¬ 

fusion arises because some materials, such as the 

dichromates, with formulas analogous to those of 

the pyro compounds are not listed with the latter 

at all. Attention could well be called now to the 

-ine ending which was mentioned above. It is un¬ 

fortunate that this suffix, since it is the characteris¬ 

tic ending for the halogens, should also have been 

selected to represent the hydrides of phosphorus, 

arsenic, antimony, and bismuth. But since it was 

it should also he used with the hydride of nitro¬ 

gen which is in the same family with the other 

four. We would then have nitrine, phosphine, 

arsine, stibine, and bismuthine. But, sad to relate, 

the hydride of nitrogen is called ammonia. If we 

renamed it we would probably have to rename all 

the ammonium compounds. It is worth noting that 
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the hydrides of silicon are given the suffix -ane 

(instead of -ine) to make their name endings con¬ 

sistent with those of the corresponding carbon 

compounds, and that students are now confusing 

the silicanes with the newly discovered silicones. 

It is also worth noting that the hydrides of many 

metals are given no distinguishing suffix at all. 

Imagine the plight of a first-year student who 

has to pick his way through the barbed wire en- 

tanglment of silicon, silicia, silicates, silicanes, and 

silicones. Who can blame him if, while concentrat¬ 

ing on the nomenclature, he loses sight of the sig¬ 

nificant fact that from among the silicon com¬ 

pounds come some of the most important mate¬ 

rials of everyday life? 

Other situations present difficulty. One is the 

use of names that give a false indication of com¬ 

position. Litharge and lithopone have misled hun¬ 

dreds of beginners into thinking that these sub¬ 

stances are compounds of lithium. And many a 

good student has wondered why there is no phos¬ 

phorus in phosgene or copper in copperas or lime 

in limonite. Cementite is easily mistaken to mean 

a modification of ordinary cement. Such names 

contribute nothing to the literature of chemistry 

and it is hoped that similar terms will be avoided 

in the future. Incidentally, a student could well 

be pardoned for considering calcination to be a 

process for introducing calcium into a substance. 

Do not chlorination, hydrogenation, and nitration 

carry analogous meanings? Of course, the teacher 

knows, presumably, the derivation of the word 

“calcination” but how often does he bother to let 

the student in on the secret? 

A plea is now made to preclude any future pos¬ 

sibility of giving to posterity anything even re¬ 

motely resembling the present soda situation. We 

have caustic soda, washing soda, baking soda, 

soda ash, soda lime, sodamide, natural soda, and 

soda water. The list thus includes a hydrooxide, 

a hydrated carbonate, a bicarbonate, an anhy¬ 

drous carbonate, a mixture of two hydroxides, a 

modified amine (not a true amide, be it noted), 

a nitrate, and a carbonated beverage. In no case 

is the composition indicated. To make matters 

worse, caustic soda is sometimes called soda lye 

which is easily confused with soda lime. If we 

solve this problem by referring to the former 

simply as “lye” we merely succeed in complicating 

the issue for someone is surely going to think we 

are speaking of potash which is also called “lye.” 

The lime situation by itself is bad enough even 

if it were not for the added lye complication. 

When we heat limestone we get lime which is 

also called quicklime and which, when treated 

with water, is converted to slaked lime which, in 

turn, is also known as milk of lime but which, 

when filtered, is called limewater. Slaked lime is 

also called hydrated lime, and if quicklime is ex¬ 

posed to the air we have the commodity that is 

referred to commercially as air-slaked lime. Cal¬ 

cium cyanamide is called nitrolime, and bleaching 

powder is sold as chloride of lime. To make the 

comparison with soda complete, there is also a 

carbonated beverage called a limeade! And, as 

was mentioned above, the mineral limonite is 

without benefit of lime. 

A multiplicity of names for one material should 

be avoided. We would certainly do future gen¬ 

erations a favor if we could give one name, and 

one only, to each of the common orthophosphates 

of sodium, let this be the official name, and rule 

out all others. The system to employ would nat¬ 

urally be the one suggested by the I.U.C. for the 

naming of acid salts. These materials would then 

be officially known as sodium dihydrogen phos¬ 

phate, disodium hydrogen phosphate, and tri¬ 

sodium phosphate; and no other names would be 

recognized. This would eliminate confusion and 

superfluous duplication (or triplication) of names 

for we could no longer speak of the mono, di, or 

tribasic phosphate nor of the primary, secondary, 

or tertiary phosphate. It should be decided soon 

whether a prefix is to be used with an element 

that has only one atom in the molecule. To be 

specific, should NaHL,POt be called sodium di¬ 

hydrogen phosphate or monosodium dihydrogen 

phosphate? The “mono” is unnecessary and there¬ 

fore should be omitted. 

Many non-chemical names deserve elimination 

simplv because they are far-fetched or because 

they mean little or nothing. Into this category fall 

black ash, pearl ash, nitrolime, air saltpeter, salt 

cake, and several others. If we keep such terms 

we might as well reach into the past and bring 

back “mercurius calcinatus per se and “nitro 

aerial spirt.” Some similar terms have almost dis¬ 

appeared already. Sal ammoniac, muriatic acid, 

plumbago, bone ash, and sugar of lead are on 

their way out. The name bismuth subnitrate, des¬ 

ignating two different materials or a mixture ot 

both (with a third sometimes thrown in for good 

measure), is, happily, not as popular as it once 

was and may eventually fall into disrepute with 

the chemist if not with the physician. Muriate of 

potash hesitated on the brink of the precipice for 

a long time but finally took the plunge into ob¬ 

livion. It is too bad that chloride oi lime cannot 

follow it. 

Of course, many common names which are used 

almost daily bv the Unman will never be eradi 

cated nor would it be desirable to attempt to 

eradicate them. Bleaching powder, saltpeter, iron 

rust, and marble are all in this group. So are sand, 

superphosphate, drv ice, and a good mam others. 

Drug stores will continue to sell a certain well 
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known alkalizer under the name of milk of mag¬ 

nesia although this name is no better than the 

magnesia alba about which Black wrote his fa¬ 

mous thesis in 1754. The common names that are 

deeply ingrained in everyday speech will have to 

be, and should be, kept; and the student should 

be taught the corresponding chemical names since 

the only reason many students take chemistry at 

all is to become better acquainted with their sur¬ 

roundings. Trade names are increasing with great 

rapidity. Many of them are creeping into the text 

books, and rightly so, for most students want to 

get the facts about common industrial products, 

ft would be too bad to spend a year in Freshman 

Chemistry without learning the composition of 

Clorox, Drano, Calgon, and Freon (to select just 

a few at random); and many of the alloys which 

have trade names are surely of such importance 

that a student would expect to learn their com¬ 

position in an elementary course. The increasing 

tendency, however, to designate commercial prod¬ 

ucts by initials is to be deplored because the stu¬ 

dent is apt to think that the initials are chemical 

formulas. In the industrial world it may be all 

right to speak of calcium hypochlorite as fl.T.H. 

(meaning high test hypochlorite) or to refer to 

trisodium phosphate as T.S.P., but the inclusion 

of such symbolizations in textbook discussions cer¬ 

tainly makes it hard for a student who is trying 

to learn correct formulas. Elementary chemistry 

is bewildering enough to the average beginner 

without adding unnecessary stumbling blocks. 

IMPROVEMENT CUTTINGS AS A xMEANS OF INCREASING THE VALUE 

OF FOREST LANDS IN NORTH-CENTRAL ALABAMA 

Bv N. B. Griswold 

Southern Forest Experiment Station, Birmingham Branch 

Introduction 

For the past fifty to one-hundred years the for¬ 

ests of north-central Alabama have been heavily 

used — or more appropriately, misused. The re¬ 

sults of tins use are all too evident in the low- 

quality stands so common in the mountainous re¬ 

gion of the State. 

Present Condition 

In 1948 a reconnaissance of the forest land was 

made by the Southern Forest Experiment Station. 

For purposes of this reconnaissance four stand- 

condition classes were recognized as follows: (1) 

Stands were considered as having no depletion if 

they contained more than 74 square feet of basal 

area per acre of desirable trees; (2) Moderately- 

depleted if they contained 50 to 74 square feet of 

basal area; (3) Seriously-depleted if they con¬ 

tained from 25 to 49 square feet of basal area; 

and (4) Extremely-depleted if they contained less 

than 25 square feet of basal area. On the basis of 

this reconnaissance it was estimated that 68 per¬ 

cent of the forest land of north-central Alabama 

was seriously depleted, with an additional 23 per 

cent moderately so. Putting it another wav, of the 

four and one-third million acres of forest land 

covered bv the reconnaissance, nearly four million 

are understocked to some extent and of this four 

million acres nearly three million are growing less 

than one-half the desirable trees they should be. 

Depleted stands produce only part of the rev¬ 

enue they would if they were adequately stocked. 

In this region hardwoods such as the hickories, 

red and black oaks, and blackgum are undesirable 

because they grow slowly except on very good 

sites, and have a low value per tree compared to 

the pines, yellow-poplar, and white oak of the 

same age. In addition to being of low value in 

themselves, the undesirable hardwoods and cull 

trees are a further detriment in that by their 

heavy shade they suppress the establishment and 

growth of desirable reproduction. 

The Problem 

The problem then is to replace inferior stems 

with trees of higher quality and better species. 

Part of the answer of course is the control of fires, 

which run wild through much of our woodlands 

every year. But even with the high order of pro¬ 

tection towards which the state is striving, the 

reproduction of desirable species must in most 

cases fight against an overstory of low-grade stems 

that have a five-year to half-a-century head start. 

Given a source of seed and the exclusion of un¬ 

controlled burning, the desirable species might 

eventually win out. But at best this would be a 

very slow process and the results extremely spotty. 

The ever-increasing demand for forest products 

calls for more positive action. 

One approach to the problem is the use of im¬ 

provement cuttings — cuttings which weed out un¬ 

desirable stems and thereby improve reproduction 

of and growth conditions for the better species. 

The improvement of the stand will increase with 

the amount of undesirable trees removed. How¬ 

ever, in any improvement cutting the cost of treat- 
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meat must be considered. It is obvious that this 

cost will increase with the intensity of the work 

undertaken. Consequently, the markets available 

for the sale of the products removed have a direct 

bearing on the intensity of the improvement cut¬ 

ting. In this respect the owners of woodlands in 

north-central Alabama have an opportunity that 

exists in few other sections of the South, or for 

that matter in the entire country. This opportun- 

ity exists because of the iron and coal mines in 

the Birmingham district. Reasonably sound trees 

of small size, inferior species, and low quality are 

all marketable as mine props or as low-grade saw- 

logs to be used in production of ties and timbers, 

rough construction lumber, or other miscellaneous 

products. Unfortunately this market has been used 

more to the detriment of the forests than to their 

benefit. Young, rapid-growing pines, being easier 

to handle and vielding a greater number of props 

per tree, have been the major source of supply, 

while the slow-growing inferior species and culls 

have been left to take over the area. Yet these 

inferior trees are perfectly suitable for use in the 

mine-wood market. Trees that are too small or of 

too low quality in most other regions may be cut 

at no cost or at an actual profit. 

Description of Study 

In an attempt to determine the cost of various 

intensities of improvement cuttings and the sil¬ 

vicultural benefits resulting therefrom, the Bir¬ 

mingham Branch of the Southern Forest Experi¬ 

ment Station established an improvement cutting 

study in 1947. Thirty-two one-acre plots were 

laid out in a seriously-depleted stand on the Flat 

Top Experimental Forest. Records are being kept 

of all changes in stand condition resulting from 

treatment and the value of the various stands will 

be computed at intervals of five years. 

One treatment was a commercial improvement 

cutting, removing all undesirable stems which 

were merchantable under existing logging and 

marketing conditions. Undesirable trees included 

all trees of poor species unless they were excep¬ 

tionally straight and sound and not overtopping 

a desirable tree, or trees of good species but poor 

quality unless they were needed for seed. Pines, 

yellow-poplar, and white oak were considered as 

good species; all other species were considered 
poor. 

The second type of improvement cutting took 

out all undesirable stems 5.6 inches diameter 

breast high and over provided they were over¬ 

topping or seriously competing with desirable in¬ 

dividuals. Merchantable material was removed, 

while unmerchantable trees were cut and left on 
the ground. 

The third treatment was a very intensive im¬ 

provement cutting to a two-inch diameter limit. 

This cutting removed all undesirable stems 1.6 

inches d.b.h. and over. In addition some hard¬ 

woods smaller than 1.6 inches d.b.h. were cut if 

they were overtopping desirable reproduction 

needed for complete stocking. 

On a fourth series of plots no cutting whatso¬ 

ever was done. These plots will be used to com¬ 

pare the results of the various improvement cut¬ 

tings with the results from an area receiving noth¬ 

ing more than fire protection. 

Cost and Returns 

The average calculated cost of the commercial- 

type cutting was $43.01 per acre. Gross returns 

from sale of products was $46.41, leaving a net 

profit of $3.40 per acre. 

The six-inch diameter limit cutting was made 

at an average cost per acre of $44.29. The gross 

return from sale of products was $45.61; a net 

profit of $1.32 per acre. 

The most intensive cutting, the two-inch dia¬ 

meter limit, cost $58.60 per acre. Props and saw- 

logs brought a gross return of $57.61. This cutting 

resulted in a net cost of 99 cents per acre. 

Prior to cutting, the plots treated commercially 

had a total volume of 436 cubic feet per acre in 

stems over 5.6 inches d.b.h. Treatment removed 

282 cubic feet of undesirable material or approxi¬ 

mately 64 per cent of the original cubic volume. 

The six-inch diameter limit plots had an aver¬ 

age volume of 445 cubic feet per acre. Treatment 

in this case removed 257 cubic feet of low-grade 

material, or approximately 58 per cent. 

The two-inch diameter limit cutting plots had 

an average volume of 483 cubic feet per acre. 370 

cubic feet of undesirable material was removed in 

this cutting, approximately 77 per cent of the orig¬ 

inal volume. Ninety per cent of the measurable 

residual volume in the commercial plots, and all 

of the residual volume in the 2 and 6" limit plots 

is now desirable. 

Benefits 

Another important benefit resulting Irom treat¬ 

ment was the decrease in shading on the cut plots. 

The improvement varied directb with the inten¬ 

sity of cutting. The commerciallv-cut plots had 

28 per cent less area shaded than originalh ; the 

plots cut to a six-inch diameter limit had 29 per 

cent less, while the two-inch diameter limit plots 

had 55 per cent less shaded area alter the cutting 

was made. 

The importance ol shading in the sun ival ot 

pine reproduction is brought out b\ the results ol 

an auxiliary study made to compare the survival 

ol trees released bv cutting to those on the uncut 
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check plots. Over the entire test area there were 

approximately 2,000 pine seedlings per acre. One 

year after cutting the loss in reproduction on the 

treated plots amounted to only 6V2 per cent, most 

of which was due to damage from skidding. On 

the uncut plots, however, loss due almost entirely 

to overstory competition amounted to 16 V2 per 

cent. 

This decrease in competition resulting from the 

improvement cuttings should not only increase the 

survival of desirable reproduction but should also 

increase the growth rate of both reproduction and 

the older residual trees. It is possible that the 

reduction of competition will stimulate the growth 

of herbaceous weeds and undesirable seedlings 

and sprouts, but indications are that the desirable 

reproduction released will be able to grow fast 

enough to overcome this without much difficulty. 

Even if we were to assume that the growth rate 

in terms of volume would do no more than equal 

our present growth rate, we would still be in a 

better position for the growth would be concen¬ 

trated on high-quality pines and hardwoods in¬ 

stead of wasted on weed trees. 

Onlv time will tell us which intensity of im¬ 

provement cutting is the wisest in the long run, 

but the income and benefits resulting from the 

commercial and six-inch limit cuttings are definite 

proof that some improvement is better business 

than permitting understocked stands to remain in 

their present low-productive state. Distance to 

market and stand conditions will influence the 

intensity of treatment undertaken and thereby 

affect the benefits derived. Within limits, how¬ 

ever, the mine-wood market can serve in no 

small way as one means of bringing the forests of 

north-central Alabama up to the level of produc¬ 

tion which good business sense and national needs 

require them to be. 

Estimates of future requirements for forest 

products indicate the necessity for increasing the 

growth rate of this nation’s forests to twice their 

present rate within twenty years and eventually to 

four times what they are growing today. Improve¬ 

ment cuttings are a means of attaining this goal, 

be it for private gain, national welfare, or a com¬ 

bination of these. Such treatment will produce 

higher-quality wood, more of it, and in a shorter 

period of time. Simplified this means greater net 

returns per acre per year. 

CONSERVATION OF HUMAN RESOURCES IN ALABAMA 

By IIectok R. Hakdin 

Howard College, Birmingham, Alabama 

As an economist I am interested in all types of 

conservation because the major objective of eco¬ 

nomics is to achieve the maximum amount of 

satisfaction from the utilization of our resources. 

In a general way all resources might be thought 

of as human resources, but in this paper I shall 

limit the term to include the energies of men and 

women expended in carrying on our productive 

activities. While it is obvious that improvements 

in this field will inevitably mean an improved 

program in the conservation of our soil, mineral, 

timber, and all other resources, the major em¬ 

phasis of this paper will deal with lost labor 

power and lowered production resulting from ex¬ 

isting conditions within our State. 

I wish to mention three major factors which 

tend to reduce the efficiency of production in 

Alabama. The first major classification includes 

man hours lost to Alabama production from sick¬ 

ness and premature death which could be reduced 

or eliminated through proper medical attention. 

In connection with this subject I believe that 

much has been said concerning the failure of Ala¬ 

bama to measure up to the national standard with 

respect to tuberculosis, malaria, typhoid fever, 

and other diseases. I am not saying that all we 

need to do is to reach the average for the country 

as a whole, for we should have as our goal the 

saving of all this labor power for our state. All 

objective studies indicate that in addition to the 

man hours lost from actual sickness, a great loss 

results from persons dying before they reach the 

age of productivity or soon thereafter. In these 

cases the work which might have been done over 

a full life span is lost to our state. To these ex¬ 

amples of wasted man power should be added 

those resulting from accidents which could have 

heen prevented. No area of our economy is free 

from these costly accidents. Our roads, mines, in¬ 

dustries, farms, and homes all contribute to this 

annual drain on our productive ability. 

The second major category of lost energy or 

productive power for the state of Alabama differs 

in an important respect from the first. I refer to 

that portion of our population which is produced 

by our State and which goes to swell the labor 

force of other states. It has been said that about 

one out of every eight persons born in Alabama 

migrate to other states. In most cases the cost of 

rearing and educating these workers must be 

borne by Alabama, but the returns are harvested 
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bv other regions. Of course, those individuals who 

come to Alabama from other states would offset 

this loss to some extent, but when allowance is 

made for this, the net balance is against us. One 

writer has said that our most valuable export 

commodity is labor, but that it is an export for 

which we do not receive a quid pro quo. From 

the standpoint of the country as a whole this does 

not represent a waste of productivity, but from 

the standpoint of Alabama it has serious implica¬ 

tions. 

The third classification represents by far the 

most important field with respect to the state of 

Alabama. It may be stated as the reduction of 

output resulting from the low productivity of our 

workers as a whole. While in several special in¬ 

dustries the average productivity per worker has 

now reached the national average, and in a few 

instances exceeds the national average, on the 

whole our average productivity per worker is still 

low. This is true of our agricultural workers as 

well as our industrial workers. It is generally 

agreed that the presence of a large group of Ne¬ 

groes in Alabama may account to some degree 

for the low average productivity per worker. I 

do not believe that this is the onlv cause for the 

present loss from low productivity, for it has 

been frequently stated that potentially we have 

a highly efficient labor force. It is quite likely 

that insufficient supplies of capital may also be a 

factor, but it seems to me that a major factor is 

the lack of well trained entrepreneurs. Dean Math- 

erly of the University of Florida in his studv of 

Business Education in the South found that one 

of the greatest needs was for more well trained 

business men to power our Southern economy. In 

Alabama we have just scratched the surface of 

the advantages which are possible from the better 

combination of factors in our many lines of en¬ 

deavor. There are better ways for doing practically 

every one of the many tasks performed by Ala¬ 

bama workers. 

Adam Smith in the first sentence of the Wealth 

of Nations said that the annual labor of every 

nation was the fund which supplied it with all 

the necessities and conveniences of life. It is in¬ 

deed important that every effort be made to con¬ 

serve our human resources. It is easier to point 

out instances where loss exists than to formulate 

a program for alleviation or cure. 

For unless one takes the easy way out by pro¬ 

posing that some form of Government with com¬ 

prehensive planning take over the direction of 

the economy, he must deal with highly complex- 

problems and overcome the inertia of many and 

the opposition of some. While I believe that in 

general our improvement must come from incor¬ 

porating technological improvements into the 

changing folkways, mores, and attitudes of so¬ 

ciety, I am convinced that an alert and progres¬ 

sive government can render valuable aid on 

specific points. With this background I want to 

present some of the things which I think we as 

individuals and as citizens of Alabama may do to 

help in the conservation of human resources. 

It is quite obvious that more financial support 

is needed to properly care for our people. But it 

is possible that much improvement could be made 

through a greater awareness on the part of all 

concerning the use of preventative measures. If 

all our automobile drivers could be persuaded to 

exercise due care, many expensive accidents could 

be avoided. If all our farmers, workers, and home 

owners adopted standard and well known safety 

measures a great reduction in time lost out of 

normal work would follow. In many eases*of sick¬ 

ness early attention by a doctor might save money 

for the individual and productive energy for the 

State. We may then do much through advice and 

education to further the general health of the 

people of Alabama, but we must support the State 

agencies which are trying to secure funds to pro¬ 

vide much needed facilities in this area. On the 

second point or category it would be obviously 

impractical to try to retain our annual crop of 

workers through restrictive legislation. On the 

other hand we should support all of those agencies 

and associations engaged in presenting the oppor¬ 

tunities in Alabama and helping our citizens find 

interesting outlets for their abilities. I am of the 

opinion that most of those who leave the State 

each year would remain if comparable opportuni¬ 

ties were available. We are becoming aware of 

the results of this loss of valuable workers to the 

state, and in many ways we are attempting to 

solve this problem. There are almost unlimited 

possibilities in applying well known principles of 

advertising and salesmanship in this field and I 

believe that the future looks verv promising for 

continued success in this area. 

Although the two first causes which slow dow n 

our ability to turn out consumer and capital goods 

are very important, the third factor offers the ma¬ 

jor challenge to present and future generations. 

Whether we look at our agricultural or industrial 

workers we find them lagging behind in pro¬ 

ductivity. There is a ten to twenty per cent differ¬ 

ential between the average product per worker in 

Alabama and the average for the countrx as a 

whole. It is indeed true that we have narrowed 

this lag in output per worker in the last ten wars, 

but we still have a long wav to go to reach the 

national average. Of all the causes which enter 

into low productivit\ the chief factor is failure to 

utilize technological improvements and more elli 

cient methods ol production. We must look tor 
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ways to speed up the process of absorbing new 

social techniques and economic advantages of la¬ 

bor saving equipment. 

It is generally agreed that a close correlation 

exists between the educational level and the 

level of productivity. The onlv way to secure a 

more competent labor force is to have a better 

educated citizenship. Our most promising ap¬ 

proach is that of educational progress, and this 

field includes every institution, association, organi¬ 

zation, and individual engaged in training present 

and future laborers and managers for more effici¬ 

ent service. Our public and private schools and 

colleges must carry the greater part of the load. 

We look to them for the basic tools of progress. 

Reading, writing, and arithmetic are essential for 

efficient workers at all levels. The colleges and 

professional schools have the responsibility of pre¬ 

paring professionally trained workers and special¬ 

ists in various fields. All of the agencies which are 

engaged in speeding the acceptance of better 

ways and better methods are highly important. 

The county agents and home demonstration 

agents and the work of the extension divisions of 

colleges and states are very important in lifting 

our economic efficiency. All of the organizations 

which have as part of their program education 

and training are working in harmony with the 

desired objective. To have a better economy we 

must have better people, and to have better peo¬ 

ple we must strengthen and support all of those 

agencies which are directly or indirectly building 

a better working force. Yes, the annual labor of 

every nation is the fund which supplies it with all 

the necessaries and conveniences of life, and the 

improvement and conservation of that labor is 

our greatest challenge. It is only through the con¬ 

servation of these human resources, or man 

power, that Alabama can lift its level of produc¬ 

tivity and its standard of living. And in that 

great cause we can all have a part, for like charity, 

conservation of human resources begins at home. 

SOME STATISTICS OF GRANDCHILDREN 

By Roland M. Harper 

Geological Survey of Alabama, University 

Statistics of the average number of children 

per family at different times and places are easily 

computed from census tables, but there seems to 

be no such source of information about grandchil¬ 

dren, the proportions of which vary as much as 

those of children, if not more so. Some pertinent 

data could indeed be dug out of genealogies, but 

that would be a tedious process, often made dif¬ 

ficult by the incompleteness of the records. 

The following statistics are based entirely on 

current newspaper items, mostly obituary notices 

of married and widowed persons who had lived 

more than 75 years, and notices of golden wed¬ 

dings. Sometimes an item about an old person 

who had just celebrated his or her birthday is 

used, if the number of children and grandchildren 

is specified. And an occasional exception is made 

for a person under 75 who already had one or 

more great-grandchildren. 

All the individuals considered, as far as known, 

are white. (Negro golden weddings seem to be 

rare; or at least they get very little publicity.) 

A study of this sort was begun in 1936, but 

discontinued in the summer of 1938, on account 

of the pressure of other work. In the spring of 

1949 some additional records for 1929 and 1939- 

40 were dug out and added to the collection, to 

make the study more complete. This made some¬ 

thing over 1,000 records in all, but not all of them 

were detailed enough for a complete analysis, as 

will be explained. Something over half the records 

used are from Alabama, but most of the other 

states are represented, as well as a few foreign 

countries. Outside of Alabama, the states that 

have yielded the most records for the collection 

are Mississippi, Connecticut, Georgia, Louisiana, 

Tennessee, Florida, and New York. Among the 

golden weddings, however, Alabama furnished 

less than half. 

The aggregate is of course a very minute sam¬ 

ple of the population of the United States; but 

there are ways of testing the validity of the 

sample. If a geologist was called upon to test a 

seam of coal or ore to determine whether it was 

worth mining, he would not be content with an 

analysis of a single sample, for that might be 

much better or worse than the average. But if he 

took samples from several different places along 

the outcrop, and they did not differ much, he 

could reasonably assume that the average analysis 

of all his samples would give a close approxima¬ 

tion to the composition of the whole, at the sur¬ 

face at least. 

In like manner I have divided my data into 

several parts. And the samples that ought to be 

similar, such as those for consecutive years, or 

adjoining states, or for widows and widowers, are 

similar enough, while those representing different 
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conditions, such as urban and rural, differ just 

about as might have been expected. Some of these 

contrasts are shown in the table farther on. 

Certain limitations to the accuracy of the data 

have to be constantly borne in mind, however. 

An obituary notice prepared hurriedly, as most of 

them are, may omit the age of the deceased, or 

may not list descendants completely, even the 

living ones. The most frequent shortcoming is the 

omission of all mention of grandchildren, in metro¬ 

politan newspapers especially. In some cases 

where no grandchildren are mentioned there may 

really be none, especially in cities; but of course 

one cannot safely assume that, and such records 

have been disregarded, except in such cases as 

where the only survivor is said to be a wife, or a 

son or daughter (especially if unmarried), and 

then it is reasonable to assume that there are no 

grandchildren. It should therefore be borne in 

mind that if we had complete records on grand¬ 

children the average number would most likely be 

less than is indicated bv the records used, on ac¬ 

count of the omission of most of those who had 

none. But on the other hand, some people who die 

at 75 or thereabouts, or have just celebrated their 

golden weddings, may have one or more grand¬ 

children vet unborn. 

Another important point to be considered is 

that the number of children and grandchildren 

surviving at the death or golden wedding of an 

old person is of course often less than the total 

number ever born in the family, on account of 

frequent deaths of children in infancy or later. 

C. M. Hammond, in a study of about 3,500 octo¬ 

genarians in New England, published in the Pop¬ 

ular Science Monthly for November, 1888, found 

that they had averaged about five children apiece, 

but about three-fourths of the children were al¬ 

ready dead. But these ratios would be quite dif¬ 

ferent now, for the expectation of life, especially 

for children, has been greatly extended by medi¬ 

cal science since then. We might guess roughly 

that the average person who reaches the age of 75 

nowadays has lost about one-fourth of his (or her) 

children and one-tenth of his grandchildren. 

It makes little difference whether these esti¬ 

mates are correct or not, for they are not used 

in the following computations. But this factor, like 

the frequent omission of information of grand- 

child-less families, tends to exaggerate the ratio 

of total grandchildren to total children, for in 

most cases more of the children than of the grand¬ 

children would have died. So it may be that the 

true ratio of (total) grandchildren to children at 

the present time is not much over two, instead of 

nearly 3 as the following table shows. 

For people around 75, as they grow older their 

children tend to decrease by death and their 

grandchildren to increase by birth. Some study has 

been made of the ratio of grandchildren to child¬ 

ren for old people of different age groups, and 

they show this tendency pretty well, but the 

numbers in each group are too small to make 

smooth curves. With large enough numbers^ some 

differences between different parts of the country 

might even be brought out in this way. 

With all these imperfections, my statistics still 

have value for comparing different population 

groups, such as urban and rural. It would be very 

interesting if some one else could make an inde¬ 

pendent study of this kind, in this part of the 

country or elsewhere, using more records if pos¬ 

sible, for greater accuracy, and see how the results 

compare with mine. It would also be interesting 

to compare different parts of the country, and 

periods a generation or more apart In the same 

community or state; but my data do not cover 

a long enough period of time for significant com¬ 

parisons of that sort, and I do not have enough 

for any one state outside of Alabama to do it 

justice. At present I am making only three kinds 

of comparisons, namely, between city and coun¬ 

try dwellers, men and women, and persons with 

more sons than daughters and vice versa. 

In comparing city and country it is of course 

impossible to draw a sharp line. Some couples 

may spend practically their entire lives in the 

country, and others in the city, but there are mam 

intermediate cases, such as those who were born 

in the country and moved to the citv about the 

time they were married, and those who live in 

small towns and suburbs, where they get more 

Table 1—Miscellaneous Statistics of Children and Grandchildren, Mostly From Alabama. 1929-40 

Location Majority sex 
of children 

Children 
all one sex 

Golden wed- * 
ding couples Aggregate 

Urban Rural M F M F Urban Rural Men Women 
G. W. 

coupU'S 

Cases 108 57 348 489 30 54 13 17 509 638 107 
Av. no. sons 1.12 2.28 3.22 1.00 1.60 0 I 5.30 7.46 \ 1.79 1.66 2.21 
Av. no. daughters 1.21 2.74 1.21 2.88 0 1.82 S / 2.02 1.84 2.45 
Av. no. grandchil. 4.71 17.83 14.20 1! .05 4.13 3.98 9.15 22.75 10.91 11.18 10.40 
Ratio of g.c. to ch. 2.02 3.55 3.22 2.88 2.59 2.20 1.73 3.05 2.86 3.20 2.20 
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fresh air and exercise than they would in the city, 

but less than on the farm. So in comparing urban 

and rural groups the intermediate or doubtful 

groups have been left out. And this comparison 

has been made only in the data compiled in 1949, 

for it would have taken too long to go over my 

earlier records, which were not tabulated on that 

basis, and “unscramble” them. 

Comparisons have also been made between 

people with more sons than daughters, and those 

with more daughters than sons, because early in 

the investigation some differences between these 

categories were noted, that may be significant. An 

intermediate group, with sons and daughters 

equal, does not appear separately in the table, 

but has been used in some of the other computa¬ 

tions. This group of course comprises families 

smaller than the average, for the chances of equal¬ 

ity of numbers of the sexes naturally decrease as 

the number increases. Indeed many in this group 

have no children at all. 

A special tabulation has been made ol famil¬ 

ies in which all the children, whether one or more, 

are of the same sex. These of course are small 

families too, on the average, for it is very excep¬ 

tional to find a family of more than half a dozen 

children in which they are all of the same sex. 

One-sex families are significant in some ways, 

which I will not undertake to go into at this time. 

All these studies involving the sex of the child¬ 

ren are of course vitiated by the possibility that 

some of the children have died (sons more fre¬ 

quently than daughters), and deceased children 

are seldom mentioned in obituary notices of the 

parents. But we can still take the records just as 

they come and make some valid comparisons. 

At the top of each column of figures in the 

table is given the number of cases used in cal¬ 

culating the averages in that column. Then for 

each group the average number of sons, daughters 

and grandchildren, and the ratio of grandchildren 

to children. After the table the signficance of the 

different columns will be discussed. 

In all the columns, except two selected for hav¬ 

ing more sons than daughters, there are more 

daughters than sons. This is doubtless due to the 

well-known greater mortality of males, especially 

in infancy; for in every country, as far as known, 

and especially among white people, there are 

more male than female births in the long run. 

This also explains why there are more women 

than men in the number of cases indicated in the 

9th and 10th columns. For more women than men 

attain the age of 75, in civilized countries like 

ours at least. 
The contrasts between urban and rural people, 

in the first and fourth pairs of columns, are so 

striking that they cannot be attributed to the 

rather small number of records used for this pur¬ 

pose. This can be shown also by various kinds of 

census statistics, and it seems to be a world-wide 

condition. Even as long ago as 150 years, some 

vital statistics for Russia showed that the ratio of 

births to deaths was greater in rural districts than 

in cities. 

The seventh and eighth columns, based on 

golden wedding couples whose children were not 

classified by sex in the news items about them, 

show much the same contrasts between city and 

country as the first two columns, though the 

numbers used are pretty small. 

Quite a long essay could be written on this 

subject, but it may suffice to suggest here that one 

important reason why country people are more 

prolific is that too many city people these days 

have most of their work done for them by electric¬ 

ity and machinery, and do not get enough exercise 

to keep healthy. The farms too are now becoming 

rapidly mechanized, and the birth rate is declin¬ 

ing there too. It has been claimed that many or 

most city families die out in a few generations; 

but the evidence here is not sufficient to prove 

that. 

The second pair of columns brings out a fact 

that has apparently never been published before; 

namely, that families in which sons are in the 

majority tend to have more grandchildren than 

those in which the children are mostly daughters. 

The third pair gives some supplementary data 

for families in which the surviving children are 

all of the same sex, and shows about the same de¬ 

gree of contrast; though I know of some striking 

extreme cases, and would have expected more 

contrast than is shown. Of course the usual omis¬ 

sion of deceased children from obituary notices 

introduces an element of uncertainty; but if we 

had all the facts, such as might be ascertained 

from genealogies, that would hardly nullify or 

reverse the contrasts. 

This difference might be due to two or three 

different factors, which I will not go into here, 

for it would be too long a story. But it we ac¬ 

cept it as a general principle, it throws new light 

on whv the average American genealogy begins 

with an immigrant ancestor or couple who had 

ultimately about twice as many sons as daughters. 

If there were any immigrants, say two or three 

hundred years ago, who had more daughters than 

sons, their families might have died out before 

any genealogist took notice of them. But of 

course another possibility is that where daughters 

were in the majority most of the descendants 

would not be likely to bear the family name of 

the immigrant ancestor, and the genealogists 

might thus have difficulty in tracing them. 
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Every race and nation in the world, as far as 

known, has more male than female births, by 

at least a small margin; but if there had ever been 

one with an excess of female births, it might have 

died out long ago. Could that perhaps have hap¬ 

pened to some of the extinct civilizations of the 

past? 

One might suppose that the number of children 

and grandchildren would be essentially the same 

for the men as for the women, it large enough 

numbers were taken, for every child has to have 

two parents. The differences shown in the ninth 

and tenth column are not great, but the men 

seem to have more children than the women, per¬ 

haps because more of them marry more than 

once. Some of the women who lived to an ad¬ 

vanced age might have lost their husbands com¬ 

paratively early in life, and never married again. 

The golden wedding couples, shown in the last 

column, do still better in the matter of children 

than either the men or women separately, pre¬ 

sumably because they have lived together 

throughout the child-bearing period. 

When it comes to grandchildren, however, the 

situation is reversed. But this may be mainly a 

matter of age. For couples who celebrate their 

golden weddings are usually around 75 years old, 

and some, of the women especially, may be un¬ 

der 70. So, some of their grandchildren may not 

be born yet. And as women live longer than men, 

they have more time to accumulate grandchild¬ 

ren than the men have. If people who die be¬ 

tween the ages of 75 and 80, 80 and 85, and so 

on, are tabulated separately, the number of grand¬ 

children can be shown to increase with age, up 

to 90 at least. Cases where there is a differ¬ 

ence of as much as 90 years between the age 

of grandparent and grandchild are not hard to 

find, perhaps among one’s own acquaintances or 

relatives. 

Incidentally, none of the golden wedding cou¬ 

ples, and very few of the other old people, are 

recorded as having married more than once; and 

if any were ever divorced there is no mention of 

the fact in the news items about them that I have 

seen. This might not always be true in the future, 

for in the United States in recent years there 

has been about one divorce to every three mar¬ 

riages. But it may be that not many divorced 

people attain the age of 75, or ever have grand¬ 

children. 

The obituary notices usually do not mention 

how much education the deceased has had, and 

very rarely is there any mention of habits. But 

if we had the facts, and could separate the 

college graduates from less educated people, and 

smokers and drinkers from abstainers, we might 

find some significant contrasts. Hammond, in his 

study of New England octogenarians previously 

mentioned, noted that most of the men and a 

few of the women had used tobacco at one time 

or another, but he neglected to make any com¬ 

parisons (which might still be done it by a rare 

chance his records could be found). 

THE AMMONIATED MERCURY-SALICYLIC ACID INCOMPATIBILITY 

By C. Lee Huyck 

Howard College, Birmingham, Alabama 

This paper endeavors to correlate the chemical 

aspects with the therapeutic and practical aspects 

of an incompatibility of importance to both phar¬ 

macist and physician. 

Ammoniated mercury is one of the most fre¬ 

quently used substances in psoriasis because it 

does not stain the skin or clothing. Because the 

action is weaker than chrysarobin, tar, and pyro- 

gallol, attempts have been made to increase its 

effectiveness by combining it with other drugs. 

Salicylic acid has been used with ammoniated 

mercury to promote the absorption of the mercury 
salt. 

Sulzberger (1) stated it is impossible to esti¬ 

mate the number of patients who have suffered 

severe skin irritations from the combined use of 

ammoniated mercury and salicylic acid. It is well 

known that combinations of these two drugs pro¬ 

duced a synergistic effect as far as skin irritations 

were concerned. Fifty per cent of all persons 

tested reacted in some degree to an ointment con¬ 

taining 5% of salicylic acid and 5r(. ammoniated 

mercury. The following questions arise: is the 

irritation due to the keratolvtic effect ot salicylic 

acid followed bv a greater than ordinary absorp¬ 

tion of ammoniated mercury, is the irritation due 

to the acidifying action of the salicylic acid, is 

the irritation caused by compounds formed b\ 

chemical reaction of the two ingredients? 

Siemens and Schreiber (2) found that patients 

who could tolerate HP, salicylic' acid ointment 

and KK7 ammoniated mercury ointment separate¬ 

ly reacted severely when the combination ot the 

two ointments was applied. These workers be 

lieved that when 2 M. of salicylic acid are mixed 

with 1 M. of ammoniated mercury the two ohom 

icals reacted to form corrosive sublimate', the 

Ammoniated Mercury-Salicylic Void lneomp.it 
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ability (continued No. 2) mercuric salicylate, and 

ammonium salicylate according to the following 

equation: 

4 IIC;H,C), + 2HgNHaCl HgCU + 
Hg(C H 0 )2 + 2 Ml,C II.O. 

This reaction shows that equal weights of the 2 

reactants resulted in enough salicylic acid to con¬ 

vert all the ammoniated mercury to chloride and 

salicylate. 
Oil in water emulsion creams are more irrita¬ 

ting than anhydrous bases. In water containing 

ointment the transformation was incomplete in 

three months, while water free ointments re¬ 

mained unchanged after several month of stand¬ 

ing. 

Siemens and Schreiber (3) continued their 

studies on the irritating effect of mixtures of sali¬ 

cylic acid and ammoniated mercury in ointments. 

Of the products formed from the chemical re¬ 

action only mercuric chloride was found to have 

an irritating action on the skin. The irritation 

became evident when corrosive sublimate in pe¬ 

trolatum was applied to the skin in 1% concen¬ 

trations. If salicylic acid was added to this oint¬ 

ment irritation increased. A combination of mer¬ 

curic chloride and salicylic acid was more ir¬ 

ritating than the mercuric chloride alone. This 

may be due to the keratolytic action of salicylic 

acid or to the products of double decomposition 

of the two chemicals as represented by the fol¬ 

lowing equation: 

HgCU + 2 11C.11,0 IIg(CTI,0% + 2 HC1 

This reaction shows that equal weights of the 

two reactants are just about enough of both 

ehemcials to complete the reaction. 

The combination of salicylic acid and am¬ 

moniated mercury was more irritating the greater 

the excess of unchanged salicylic acid after the 

reaetidn had taken place. An ointment with 5% 

salicylic acid and 10% ammoniated mercury was 

less irritating than an ointment with 10% sali¬ 

cylic acid and 5% ammoniated mercury. 

The reaction of 5% salicylic acid and 10% 

ammoniated mercury in an ointment containing 

moisture may be expressed by the following equa¬ 
tion : 

HCtII.O, + HgNHjCl + IIOII = 
ng(oii)c;n,o, + nh,ci 

This reaction shows that twice the amount of 

ammoniated mercury as salicylic acid forms basic 

mercuric salicylate and ammonium chloride. This 

accounts for the lessened irritation when the 

ointment was applied to the diseased skin. 

The reaction of 10% salicylic acid and 5% 

ammoniated mercury in an ointment may be ex¬ 

pressed by the following equation: 

41IC. I I .O, + IlgNIbCl = HgfCrHsOah + 

NlhCl + 2HC-H5O3 

This reaction shows that twice the amount of 

salicylic acid as ammoniated mercury forms mer¬ 

curic salicylate and salicylic acid. The mercuric 

salicylate is somewhat soluble in a solution of 

alkali halide. The excess salicylic acid and the 

mercury salicylate in solution accounts for the 

irritating action of the ointment on diseased skin. 

The clinical report stated that the reaction 

took place much more rapidly on the skin than in 

the ointment jar. This is to be expected because 

the ointment is contaminated with moisture as 

soon as it is applied to the skin. 

SUMMARY 

1. Siemens and Schreiber (2) have shown that 

equal weights of salicylic acid and ammoniated 

mercury in an ointment base produced mercuric 

chloride, mercuric salicylate, and ammonium sali¬ 

cylate which are irritating when applied to the 

skin. 

2. Equal weights of mercuric chloride and 

salicylic acid produced mercuric salicylate and 

hydrochloric acid. 

3. In the presence of moisture, twice the 

amount of ammoniated mercury as salicylic acid 

forms basic mercuric salicylate and ammonium 

chloride. 

4. Twice the amount of salicylic acid as am¬ 

moniated mercury forms mercuric salicylate and 

salicylic acid. Since mercury salicylate is some¬ 

what soluble in a solution of alkali halide, and 

since salicylic acid is an active keratolytic, the ir¬ 

ritation of this combination is accounted for. 
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COLLOIDAL MAGNESIUM ALUMINUM SILICATE 

AS A SUSPENDING AGENT 

By C. Lee Huyck 

Howard- College, Birmingham, Alabama 

Colloidal magnesium aluminum silicate (1) is 

available in commerce in the form of white flakes 

under the trade name of Veegum. (Veegum was 

furnished bv R. T. Vanderbilt Company, 230 Park 

Avenue, New York 17, New York.) It is non¬ 

toxic when taken internally and it has been found 

to have antacid properties. A 1% solution has a 

pH of 9.2. The average moisture content is 6%. 

Low concentrations in water form colloidal 

suspensions which are translucent, while high 

solid concentrations are opaque and form viscous 

gels. In a 5% suspension the average particle 

size is less than 1 micron. 

The 5% suspension has a viscosity slightlv 

higher than mineral oil namely 125 to 135 seconds 

Saybolt. It forms stable oil in water emulsions 

with mineral oil. When vegetable oils are used 

the oil may be present as either the external or 

the internal phase depending on the proportion 

of the suspension used. 

The 5 % suspension may be heated to boiling 

without affecting its stability. The suspension 

becomes lumpv upon freezing but returns to its 

original appearance on agitation. It is not subject 

to bacterial decomposition. 

The suspension (2) does not seal in active in¬ 

gredients or migrate toward the surface during 

drying. It acts as a hydrophyllic binder for tablets. 

Tablets prepared with the suspension disintegrate 

rapidly and uniformly. 

In the presence of the 5% suspension frag¬ 

ments readily form dispersions which are especial¬ 

ly resistant to settling. This property is valuable 

in the preparation of lotions for suspending in¬ 

soluble medicinal agents. 

EXPERIMENTAL 

5, 4, and 2%% magmas of colloidal mag¬ 

nesium aluminum silicate were prepared by slow¬ 

ly adding magnesium aluminum silicate flakes to 

the required amount of water with continuous 

stirring until a smooth suspension was obtained. 

These suspensions were allowed to stand for 24 

hours and then vigorously stirred again. The sus¬ 

pensions were substituted for 5% aqueous ben¬ 

tonite magma in two pharmaceutical preparations 

requiring suspending agents; namelv. Calamine 

Lotion and Chalk Mixture of the U.S. Pharma¬ 

copoeia. The amount of product prepared in cc., 

the pH, the amount of water on the surface, 

and the % water separation are summarized in 

the following tables: 

Table I—Separation of 

NUM 

Water on Calamine Lotion Prepared With Bentonite and 

: Silicate Magmas After One Week at Room Temperature 

Magnesium Alumi- 

Amt. of 
product 

in cc. 

Amt. of 
water on 
surface 
in cc. 

% Water 
Separation pH 

Bentonite Magma 5% 100 20 20 10.8 
Bentonite Magma 5% 100 15 15 10.75 
Bentonite Magma 4% 88 18 20.45 10.6 
Bentonite Magma 4% 90 20 22.22 10.5 
Bentonite Magma 2% % 90 19 21.11 10.8 
Bentonite Magma 2y2% 88 20 22.73 10.7 
MgAl Silicate Magma 5% 82 10 12.95 10.6 
MgAl Silicate Magma 5% 80 8 10.0 10.7 
MgAl Silicate Magma 4% 88 10 1 1.36 10.5 
MgAl Silicate Magma 4% 85 8 9.41 10.6 
MgAl Silicate Magma 2%% 90 22 24.44 10.9 
MgAl Silicate Magma 2i/2% 92 20 21.73 10.7 

Table II—Average % Water on Calamine Lotion 

After One Week at Room Temperature 

Suspending Agent % Separation 

Bentonite Magma 5% 17.50 
Bentonite Magma 4% 21.33 
Bentonite Magma 2% % 21.92 
MgAl Silicate Magma 5% 11.47 
MgAl Silicate Magma 4% 10.38 
MgAl Silicate Magma 2y2% 23.08 

Table No. II shows that there is not much 

difference in water separation between 5r, Mag 

nesium Aluminum Silicate and I', Magnesium 

Aluminum Silicate Magmas. Neither is there a 

great deal of difference in water separation be 

tween 2U Bentonite and 2 ’■_> ' , Magnesium Mum 

inum Silicate Magmas. 
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Table III—Separation of Water on Chalk Mixture Prepared With Bentonite and Magnesium Alumi¬ 

num Silicate Magmas After One Week at Room Temperature 

Amt. of 
product 

in cc. 

Amt. of 
water on 
surface 
in cc. 

% Water 
Separation pH 

Bentonite Magma 5% 100 10 10.0 9.1 
Bentonite Magma 5% 100 12 12.0 9.0 
Bentonite Magma 4% 100 10 10.0 9.0 
Bentonite Magma 4% 100 8 8.0 8.9 
Bentonite Magma 2 Ms% 100 40 40.0 8.7 
Bentonite Magma 2% % 100 .38 38.0 8.6 
MgAl Silicate Magma 5% 100 2 2.0 9.0 
MgAl Silicate Magma 5% 100 2 1.0 9.1 
MgAl Silicate Magma 4% 100 0 0.0 9.0 
MgAl Silicate Magma 4% 100 0 1.0 8.9 
MgAl Silicate Magma 21/2% 100 12 12.0 9.3 
MgAl Silicate Magma 2i/2 % 100 n 1 1.0 9.2 

Table No. IV 

Average % of water on Chalk Mixture after 

one week at room temperature. 

Suspending Agent % Separation 

Bentonite Magma 5% 11 
Bentonite Magma 4% 9 
Bentonite Magma 2V2 % 39 
MgAl Silicate Magma 5 % 1.5 
MgAl Silicate Magma 4%. 0.5 
MgAl Silicate Magma 2%% 11.5 

Table number IV shows there is not much dif¬ 

ference in the water separation between 5% 

Magnesium Aluminum Silicate Magma and 4% 

Magnesium Aluminum Silicate Magma. 5% Ben¬ 

tonite Magma is about as efficient as 2Vz% Mag¬ 

nesium Aluminum Silicate as a suspending agent. 

Viscosity is important in any study of this type. 

The relative viscosity of these preparations was 

taken by the following standard method given in 

U.S.P. IX for liquid petrolatum: “Make a per¬ 

manent mark about 2 cm. below the bulb of a 

50 ml. pipette of the usual type and note the 

time in seconds required at 25 C. for the level 

of distilled water to fall from the upper to the 

lower mark as the liquid Hows from the pipette. 

44ie time should not be less than 25 seconds nor 

more than 30 seconds for the pipette selected. 

Draw the liquid petrolatum to be tested into this 

pipette which should be clean and dry and note 

the time in seconds required at 25° C. for its 

level to fall from the same upper to the lower 

mark as used for the water. Divide the number 

of seconds thus noted by the number of seconds 

required for water to fall from the upper to the 

lower mark as above determined. The quotient 

indicates the viscosity. Distilled water at 25° C. 

is taken as 1.” 

The relative viscosities of the Calamine Lotions 

are recorded in Table Number V. 

Table No. V 

Average viscosity of Calamine Lotions pre- 

pared with Bentonite 

Silicate Magmas. 

Suspending Agent 

and Magnesium Aluminum 

Relative Viscosity 

Bentonite Magma 5% 

Water = 1 

2.04 
Bentonite Magma 4% 2.00 
Bentonite Magma 21/2 % 1.82 
MgAl Silicate Magma 5% 9.10 
MgAl Silicate Magma 4% 3.18 
MgAl Silicate Magma 2V2% 1.59 

Table V shows that Calamine Lotion prepared 

with 5% Magnesium Aluminum Silicate Magma 

has a viscosity almost five times greater than Cala¬ 

mine Lotion prepared with 5% Bentonite Magma. 

Calamine Lotion with 4% Magnesium Aluminum 

Silicate Magma has a little greater viscosity than 

Calamine Lotion prepared with 4% Bentonite 

Magma, while Calamine Lotion with 2 ¥2% Mag¬ 

nesium Aluminum Silicate Magma has a viscosity 

almost equal to Calamine Lotion prepared with 

2V2% Bentonite Magma. 
The relative viscosities of the Chalk Mixtures 

are recorded in Table No. VI. 

Table No. VI 

Average viscosity of Chalk Mixtures prepared 

with Bentonite and Magnesium Aluminum Sili- 

cate Magmas. 

Suspending Agent Relative Viscosity 

Water = 1 

Bentonite Magma 5% 1.13 
Bentonite Magma 4% 1.13 
Bentonite Magma 2%% 1.04 
MgAl Silicate Magma 5% 2.73 
MgAl Silicate Magma 4% 1.36 
MgAl Silicate Magma 21/2 % 1.09 

Table VI shows that Chalk Mixture with 5% 

Magnesium Aluminum Silicate Magma has a vis- 
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cositv almost three times greater than Chalk Mix¬ 

ture prepared with 5% Bentonite Magma. Chalk 

Mixture with 4% Magnesium Aluminum Silicate 

Magma has a little greater viscosity than Chalk 

Mixture prepared with 4% Bentonite Magma 

while Chalk Mixture with 214% Magnesium 

Aluminum Silicate Magma has a viscosity almost 

equal to Chalk Mixture prepared with 214% Ben¬ 

tonite M agma. 

DISCUSSION OF RESULTS 

Table No. I and II show that in Calamine Lo¬ 

tion there is about 10% water separation when 

4% Magnesium Aluminum Silicate was used in 

contrast to about 17% water separation when the 

official 5% Bentonite Magma was used. Tables 

No. Ill and IV show that in Chalk Mixture there 

is about 0.5% water separation when 4% Mag¬ 

nesium Aluminum Silicate was used in contrast 

to 11% water separation when the official 5% 

Bentonite Magma was used. Table No. V shows 

that Calamine Lotion has a relative viscosity ol 

about 3 when 4% Magnesium Aluminum Silicate 

was used in contrast to a relative viscosity of 

about 2 when the official 5% Bentonite Magma 

was used. Table No. VI shows that Chalk Mix¬ 

ture has a relative viscosity of about 1 when 

4% Magnesium Aluminum Silicate Magma was 

used in contrast to a relative viscosity of about 1 

when 5% Bentonite Magma was used. 

SUMMARY AND CONCLUSION 

1. Various strengths of Bentonite and Mag¬ 

nesium Aluminum Silicate Magmas were tested 

as suspending agents in Calamine Lotion and 

Chalk Mixture. 

2. When 4% Magnesium Aluminum Silicate 

Magma was used in Calamine Lotion, 10% water 

separated and the relative viscosity was 3 in con¬ 

trast to 17% water separation and a relative vis¬ 

cosity of 2 when 5% Bentonite Magma was used. 

3. When 4% Magnesium Aluminum Silicate 

Magma was used in Chalk Mixture, 0.5% water 

separated and the relative viscosity was 1 in 

contrast to 11% and a relative viscosity of 1 

when 5% Bentonite Magma was used. 
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THE RETURN TO IPSEMORPHISM 

By Oliver L. Lacey 

University of Alabama, University 

In discussing the history of animal psychology, it 

is common to note that in its early stages this 

field was anecdotal in method and anthropo¬ 

morphic in interpretation, and that as it developed 

the status of a science, it became experimental 

in method and objective in interpretation. 

Aneedotalism is well illustrated at present by 

an examination of the stories of animal doings 

found in popular literature. An early tale illustra¬ 

tive of the anecdotal tendency is quoted by Maier 

and Sehneirle (1) from the correspondence col¬ 

umns of the London Evening Standard. It runs 

as follows: “In answer to the question ‘Do 

Fish Think?’ an experience of ours some years 

ago is interesting. We kept several large gold 

and silver fish in a glass tank, which be¬ 

came frozen over. One day the frost formed 

delicate fern-like leaves of ice, which shot down 

to the bottom of the tank, and enclosed the fish 

in frozen cells. They became so still and life¬ 

less that we were alarmed. My father broke the 

ice, and, lifting the fish out, poured a few drops 

of brandy down their throats, replacing them in 

the tank in a more lively condition. Next morn¬ 

ing, which was milder, we were astonished to 

find them all in a row, motionless, pretending 

to be frozen in.” The anthropomorphic nature ot 

interpretation is also shown in this anecdote in 

the ascribing of human understanding to the fish 

involved. The same anthropomorphism is shown 

even more strongly in many of the tables con¬ 

cerning wild and domestic intelligence carried 

in various popular magazines. 

All sciences appear to go through this basic 

process of evolution from aneedotalism and an 

thropomorphism to experimentation and objec 

tivism. Physics in its earh stages offered ani 

mistie explanations — a primitive kind ot anthro 

pomorphism. Chemistry, especialh organic, and 

biology likewise tended to posit vital essences 

similar to humanoid spirits as explanatorx eon 

cepts. These natural sciences have now been long 

free ol such mystical conceptions. But ps\ebolog\. 

involving, as it does, considerations ot ourselves 
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and other human beings rather than of inanimate 

objects, has had great difficulty in breaking the 

chains of anthropomorphic thinking. 

For the general field of psychology, it is per¬ 

haps safe to say that these chains are now broken. 

The work of perhaps 95% of present-day psy¬ 

chologists, in the field of theoretical and experi¬ 

mental psychology, is as objective as is the work 

of the nuclear physicist. In two areas of psy¬ 

chology, however, a disconcerting return to a 

kind of anthropomorphism seems evident. In so¬ 

cial psychology and in clinical psychology, we 

find a number of recent works presenting the 

point of view that in order to understand the 

behavior of another person, we must somehow 

manage to put ourselves in his position and so 

share his experience. Since this approach, when 

applied to another human being can scarcely be 

criticized as anthropomorphism — with the mean¬ 

ing, here justified, of ascribing human character¬ 

istics to the organism under investigation — I 

suggest that we designate this mode of approach 

by the term “ipsemorphism.” This is the approach 

celebrated in the fable of the village moron who 

was able to discover the lost horse when all other 

villagers had failed. When asked how he had ac¬ 

complished this, he replied, as you will recall, 

that he had simply imagined where he would 

go if he were a horse. Snyygg and Combs (2), 

in their recent text on Individual Behavior, take 

essentially this same point of view. In order to 

understand the behavior of another person they 

claim it necessary to ask, “Under what circum¬ 

stances would I have done that? ’ (2). 1 his type 

of approach is by no means limited to these two 

authors but, as they point out, has been adopted 

by a score of writers, principally in the field of 

clinical psychology, but including some social 

psychologists. 
For this mode of approach, several advantages 

are claimed by its proponents. I shall discuss two 

advantages claimed by Snyygg and Combs which 

appear of greatest importance to me. (1) It is 

claimed that such an approach provides an ex¬ 

planation for the behavior of the unique indi¬ 

vidual case (2). I should like to point out that 

the individual case is, in the last analysis, never 

understood except as he belongs to one or more 

groups with whose behavior we are already fa¬ 

miliar. Such a statistical group may indeed com¬ 

prise only samplings of the past behavior of the 

particular individual, in terms of which we pre¬ 

dict his present or future behavior, but the be¬ 

havior is still being understood as a sample of 

a population rather than as a unique event. All 

inference is in the last analysis statistical. (2) It 

is claimed that such a personal frame of reference 

postulates “a complete and regular relationship 

between the causal field (the phenomenal field) 

and behavior, making possible the inference of 

either from the other” (2). If this is true, then 

the postulational field is unnecessary, since pre¬ 

diction can equally well be made directly from 

observed behavior; if it is untrue, the theory ob¬ 

viously breaks down. 

The type of approach as a whole seems ob¬ 

jectionable to me as a retreat into a mode of ex¬ 

planation historically found unprofitable in psy¬ 

chology as well as in all other sciences. It rep¬ 

resents a type of approach the dangers of which 

were early recognized by William James in his 

naming of the language fallacy — the fallacy of 

believing that a correspondence in behavior (spe¬ 

cifically language) implies a correspondence in 

experience. The difficulties were long ago strongly 

pointed out by Watson and other early behavior- 

ists. And the modern generally positivistic ap¬ 

proach finds no place for these operationally mean¬ 

ingless concepts. To the philosopher, the postula¬ 

tion of such unobservable phenomenal fields may 

be permissible, but to the objective psychologist 

these must remain outside of the field of science. 

The approach has, moreover, a disadvantage in 

that a student is quite likely to believe that he 

has an explanation when, in fact, he has merely 

reified a concept or retreated into circularity. 

My own impatience with the ipsemorphic point 

of view has been abundantly made clear by the 

preceding remarks. In fairness, let me see whether 

some merits may be discovered. 

From the rigorously scientific point of view, I 

believe it is not impossible that this kind of at¬ 

tack might lead to profitable results if the postu¬ 

lated phenomenal field were clearly recognized 

as an heuristic construction, of the same sort as the 

magnetic field for the physicist. So long as such 

a personalistic field is recognized as a convenient 

shorthand, summarizing our knowledge of the 

behavior of individuals in certain specified situa¬ 

tions, then little objection can be made. We must 

not assume, however, nor should we teach our 

students, that we are enabled as it were to “peek 

into the other person’s mind.” Such an approach 

would, of course, go far beyond the simple ipse¬ 

morphic method of inferring the phenomenal field, 

and would insist upon a careful operational defi¬ 

nition of the construct. 

On the practical side, there are possible direct 

advantages in the ipsemorphic approach. The 

outstanding merit here seems to me to lie in the 

fact that such an analysis of behavior appeals at 

once to the layman, who is convinced, of course, 

that he has a mind in the primitive sense of the 

word. Dealing with him in such terms, we are 

likely to encounter much less resistance than we 

should find if we insisted upon his full apprecia- 
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tion of an objective point of view. With such a 

practical usage, I can only concur completely, 

provided the clinician refuses to be hypnotized 

in his own thinking by his day-in, day-out em- 

plovment of such concepts. 

In summary, then. I urge a careful re-examina- 

tion of concepts employed in clinical psychology, 

and an elimination from the clinician’s own theo¬ 

rizing of those which prove ipsemorphic in the 

sense of assuming the validity of the effort to get 

inside the client’s skin. If such constructs are to 

be made at all, thev should be made as carefully 

as the Hullian intervening variables, or else rec¬ 

ognized clearly as heuristic analogies. If the con¬ 

cepts are useful in dealing with patients and guar¬ 

dians of patients, let them be used, but let not 

the clinical psychologist reify them in his own 

thinking. 
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THE EFFECTS OF SPECIES, DIAMETER, AND DENSITY OF WOOD ON 

ABSORPTION OF AN OIL SOLUTION OF PENTACHLOROPHENOL 

BY FENCE POSTS WITH THE COLD-SOAKING METHOD 

By Knox W. Livingston 

Forestry Department, Alabama Agricultural Experiment Station, Auburn, Alabama 

As part of its program to test methods of length¬ 

ening the service life of wood products, the For¬ 

estry Department, Alabama .Polytechnic Institute, 

Agricultural Experiment Station is conducting a 

series of experiments on the preservative treat¬ 

ment of fence posts. Any practical method of pre¬ 

serving wood in contact with the ground de¬ 

pends for its effectiveness on some substance 

which is toxic or repellent to wood-destroying 

fungi and insects. A superficial application of 

such a substance, though perhaps of some value, 

ceases to be effective when the film is broken 

by checking of the wood or through mechanical 

action. Since, in the case of fence posts, it is 

practically impossible to keep intact any thin 

coating, most treating procedures are designed 

to achieve a penetration of the preservative into 

the wood. 

An effective and widely used preservative so¬ 

lution is that of pentachlorophenol in an oil sol¬ 

vent. The commonly accepted concentration for 

fence post treatment is five percent, by weight, 

of pentachlorophenol (1). This mav be applied 

to fence posts by pressure treatment, by hot-cold 

bath, or bv cold-soaking. The last method is the 

simplest and probably the most feasible for use 

by individual farmers and small cooperative 

groups. 

In 1947 at Auburn, two hundred and twentv- 

four test posts were treated, bv the cold-soaking 

method, with a five percent solution of penta¬ 

chlorophenol in number two fuel oil. The posts 

were placed in a horizontal position into a metal 

tank, nine feet long, three feet wide, and two 

and one-half feet high, which contained enough 

of the preservative solution to keep the posts 

covered (2). Each charge consisted of a test group 

of twentv-eight posts of the same species and 

diameter class. There were four species: slash 

pine (Pinus caribaea Morelet), shortleaf pine 

(F. echinata Miller), sweetgum (Liquidambar 

styraciffua Linnaeus) and post oak (Quercus stel- 

lata Wangenheim). The diameter classes, for 

measurements made at the small ends of the 

seven-foot posts, were 2.5 inches to 4.5 inches 

and 4.6 inches to 6.0 inches. Except in the case 

of slash pine, one test group from each species 

and diameter class was treated. Both groups of 

slash pine were of the smaller diameter class. 

All posts had been peeled and left in open stacks 

to season for several months. 

Before treatment, each post was weighed, its 

middle diameter measured, and its volume com¬ 

puted. After a test group had been submerged 

in the treating solution, a sample post was peri 

-odically removed and re-weighed until it either 

had absorbed six pounds of preservative solution 

per cubic foot of wood or had ceased to gain 

weight. The remaining posts were then removed 

from the vat and re-weighed. 

Table No. I shows the length of time each 

group remained in the vat and the average ab¬ 

sorption per cubic foot. The difference between 

the absorptive qualities ot the slash pine and 

those of the post oak is striking. In a period ot 

only one hour, the slash pine posts absorbed an 

average of 7.0 pounds per cubic foot. \ttor 

forty-six hours of soaking, the post oak group 

of the same diameter class had absorbed onl\ 

3.2 pounds per cubic foot. The post oak ot larger 

diameter required seventy-one and one-hall hours 

to absorb 4.2 pounds per enbie foot. Shortleaf 

pine and sweetgum tell between the two extremes 

The smaller diameter group of shortleaf pine 
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Table I—Diameters at Middle of Posts, Density of Wood, and Absorption of Preservative by Fence 

Posts Treated by Cold-Soaking in a 5 Percent Solution of Pentachlorophenol in Number 2 Fuel Oil 

Species 
of 

posts 

Test 
group 

number 

Diameter1 
class 

inches 

Soaking 
time, 
hours 

Average 
middle 

diameter, 
inches 

Density, lbs. 
per cubic 

ft. 

Absorption 
lbs. per 

cubic ft. 

Average Range Average Range 

Slash pine 1 2.5-4.5 1 3.4 30.0 23.9-35.1 6.95 3.88-15.33 
2 2.5-4.5 1 3.6 30,3 25.4-34.6 7.03 2.82-24.04 

Shortleaf pine 3 2.5-4.5 23 3.8 35.6 27.6-41.7 5.13 3.28-11.65 
4 4.6-6.0 7 5.2 38.9 31.8-46,5 3.88 2.10- 9.82 

Sweetgum 5 2.5-4.5 5% 3.6 36.0 29.5-43.9 4.95 2.83- 7.48 
6 4.6-6.0 23 y2 5.5 37.3 28.1-50.7 5.47 2.92- 7.00 

Post oak 7 2.5-4.5 46 3.2 50.8 37.2-63.1 3.24 0.99- 7.29 
8 4.6-6.0 71% 4.8 49.8 44.8-55.8 4.18 2.28- 7.25 

1 Measured at small end of each post. 

Note: Each test group was made up of 28 posts. 

absorbed 5.1 pounds per cubic foot during a 

twenty-three hour period; the larger diameter 

group, 3.9 pounds in seven hours. In the case 

of sweetgum, 5.0 pounds per cubic foot were 

retained bv the smaller group after five and 

one-half hours soaking; 5.5 pounds by the larger 

group after twenty-three and one-half hours. 

The range in amounts of preservative absorbed 

by individual posts within each group is of far 

greater magnitude than the differences between 

average absorptions bv test groups. An attempt 

was made to correlate, by the method of least 

squares, the absorption of preservative with the 

middle diameter of the posts and the density of 

the wood in its air dry condition. For each test 

group, the regression of absorption on diameter 

and density was solved. In the equation, Y 

1) -)~ b1x1 f- boXo, Y is absorption in pounds 

per cubic foot, x, is the middle diameter of the 

post in inches, x2 is the density of wood in pounds 

per cubic foot, and the bs are constants. The 

computed values of all constants are shown in 

Table II. 

For only two groups were the regressions on 

diameter and density found significant; and in 

no case is the coefficient of diameter (bT) signi¬ 

ficant. For one of the slash pine groups and for 

the smaller size shortleaf pine group, the coeffi¬ 

cient of density (b2) is highly significant, either 

alone or with the diameter constant. Having di¬ 

ameter in the equation adds slightly to its pre¬ 

cision in the case of the slash pine group, but 

detracts a little in that of the shortleaf pine. 

However, in neither case is there a change in 

significance when diameter is omitted from the 

equation. For every group except one, the re¬ 

gression coefficients of both diameter and density 

are negative. The exception is the coefficient of 

diameter in one of the slash pine groups. 

In summary, statistically significant results were 

obtained from only two of the test groups. In 

these two there were definite, inverse correlations 

between the absorption of preservative and the 

density of the posts in their air dry condition. All 

other groups showed trends in the same direction. 

There was also a trend within groups toward 

lower absorptions by posts of larger diameters. 

There are several variable factors, not meas¬ 

ured in this experiment, which probably affected 

the amount and rate of absorption. Among these 

are the moisture content of the post, the thorough¬ 

ness of bark removal, the number and size of 

seasoning checks, and the depth of the post in 

the solution during the treatment. 

Table II 

Values of constants in the regression equation, Y — 
b„ + hi Xi + b2 x2, in which: 

Y — absorption of preservative solution, pounds per 
cubic foot of post. 

Xi = middle diameter of post, inches 

X2 density of wood, pounds per cubic foot 

Species 
Test 
group 
No. 

Diameter 
class, 
inch 

bo bi b2 

Slash pine 1 2.5-4.5 18.93 1.10 -0.5281 
o 2 ,5-4.5 12,54 -1,51 -0.025 

Shortleaf pine 3 2.5-4.5 14,55 -0.12 -0.2521 
4 4.6-6.0 11.46 -0.95 -0.068 

Sweetgum 5 2.5-4.5 7.71 -0.45 -0.029 
6 4.6-6.0 10.27 -0,54 -0.050 

Post oak 7 2.5-4.5 4.91 -0,31 -0.013 
8 4.6-6.0 14.67 -1,35 -0.081 

1 Significant at the 1 percent level. 

Note: The equation for test group number 3 can 
be made somewhat more precise by omitting Xi. It 
then takes the form: Y 14.20 — 0.255x2. 
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Further studies are needed to accurately de¬ 

termine the relationship between the responsible 

factors and the large variations in absorption of 

preservative bv posts treated by cold-soaking. It 

the amount of absorption could be more eloselv 

controlled, the usefulness of the method would 

be greatly increased. Without such control, it is 

necessary to allow an average absorption greater 

than that which is required for adequate treat¬ 

ment of individual posts. With the variations 

eliminated, sufficient absorption bv every post 

in a group could be insured without wasteful 

over-treatment of any of the posts. 
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BARITE IN ALABAMA 

By Hugh D. Ballister 

Geological Survey of Alabama 

University, Alabama 

Properties: Barite, with a specific gravity of 

about 4Vz is one of the heaviest of the non- 

metallic minerals and is readily distinguished by 

its weight. Its hardness is about 2% and it con¬ 

sists when pure of 65.7% barium'oxide. In its 

purest state it is a white crystalline mineral also 

called barvtes or heavv spar. 

Uses: Finely ground barite has a wide range 

of uses in the chemical industry and is used in 

many products as a filler; for example, in rubber, 

paper, linoleum, paint and plastics. It is also 

used as a glaze in the ceramics industry. Its 

largest use, however, is in well drilling where it 

is mixed with bentonite clay to make a well 

drilling mud used to hold back the flow of water 

while holes are being drilled for oil and other 

purposes. 

Sources of Supply and Production: The 

United States is the largest user as well as the 

largest producer of barite. It has been mined for 

years in the neighborhood of Cartersville, Georgia, 

and is being produced from many other sections 

of the country. At various times in the past Ala¬ 

bama has produced a considerable amount of 

barite but at the present time no production is 

coming from Alabama, but several localities are 

being considered. 

Location of Alabama Barite Deposits: De¬ 

posits in Alabama occur throughout the eastern 

section of the state extending from Bibb County 

in the neighborhood of Centreville to near the 

Georgia line in Cherokee County northeast of 
Piedmont. 

Geology: The deposits of barite in Alabama 

may be divided into two classes: primary and 

residual. The primary deposits occur as veins 

such as those found in the shales of the Weisncr 

quartzite near the Georgia line in southern Chero¬ 

kee and northern Cleburne Counties. The primary 

deposits also occur as fillings in the brecciated 

zone along fault planes in the limestones and 

dolomites of Cambro-Ordovician formation. 

The residual deposits are found either over- 

lying or along the slope of the hillside below 

the primary deposits and are undoubtedly formed 

by the weathering of the limestone and dolomite 

which was the original carrier of the barite. 

Some of these residual deposits have been rather 

large in extent. One interesting deposit of barite 

is in the fork of the road between state high¬ 

ways 5 and 6 at Centreville where nodules of 

barite in fine grains cemented together can be 

found along the road bank. 

Origin of Barite Deposits: The primary 

barite deposits are probably formed from aqueous 

solutions along fissures and breaks near the fault 

planes which have a northeast-southwest trend 

through the area mentioned above. The shat¬ 

tered zone show deposits of barite around the 

blocks of limestone or dolomite. Probably the 

solutions containing barite came in contact with 

other solutions which tended to deposit out the 

barite. Along with the barite, fluorite, occasional 

galena, spalerite and sulphur have been noted. 

The origin of the secondary barite deposits is 

probably due to breaking down ot the priman 

deposits and solutions of the lime and magnesium 

carbonate. 

Reserves: The reserves of barite in \labama 

can be considered as large and w idel\ distributed 

but the quality and quantity ol commercial barite 

can only be determined bv extensive prospecting 

Future: The future of the barite industrx in 

Alabama depends on the exploration of known 

deposits, discovcn of new deposits and the eon 

tinuation ol the demand tor the material. 
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A MODIFIED METHOD OF NITRITE ANALYSIS 

IN WERNER COMPLEX COMPOUNDS 

By William W. Ranson and James E. Land 

Ross Chemical Laboratory, Alabama Polytechnic Institute, Auburn, Alabama 

During an investigation involving the prepara¬ 

tion of nitrito cobalt complexes, the problem of 

positive identification of these compounds arose. 

Analytical methods as found in the literature con¬ 

sist almost entirely of cobalt analysis and oc¬ 

casionally total nitrogen analysis, probably by the 

Dumas method. Early workers frequently have 

not reported analytical methods employed. The 

Dumas method has the well known defects of 

being time consuming and tedious, and since the 

determination of onlv one component of a com¬ 

plex molecule gives a rather doubtful identifi¬ 

cation, it seemed advisable to devise a more com¬ 

plete analysis, particularly for nitrito ammine 

complexes. 

Total nitrogen analysis by some modified semi¬ 

micro Kjeldahl method was investigated in an 

attempt to substitute a relatively simple procedure 

for the much more difficult Dumas method. As 

the compounds under investigation contained ni¬ 

trogen in the oxidized nitrito state, some modifi¬ 

cation involving the preliminary reduction of the 

nitrito groups must be effected. The Friedrich (1) 

modification using boiling hydriodic acid for the 

reduction was investigated. This procedure usual¬ 

ly gives good results for organic nitro groups, 

hut failed here to give correct or reproduceable 

results. Other reducing conditions investigated 

were tin and hydrochloric acid, and sodium thio¬ 

sulfate, sulfuric acid, salicylic acid mixtures. 

These were found to be unsatisfactory, giving low 

results. Evidently these acid reductions resulted 

in the escape of nitrogen oxides formed from the 

unstable nitrous acid produced during the course 

of the reaction. An alkaline reduction would un¬ 

doubtedly result in the escape of ammonia, so 

this approach to the problem was abandoned. 

It was found, however, that a normal Kjeldahl 

digestion with sulfuric acid, potassium sulfate, 

and mercuric oxide gave reliable results for com¬ 

pounds containing only ammine nitrogen such as 

hexamminecobalt(III) chloride. 

Having demonstrated that complexes contain¬ 

ing only ammine nitrogen may be analyzed suc¬ 

cessfully bv a normal Kjeldahl procedure, the 

analysis for ammine nitrogen alone in nitrito 

ammine complexes was attempted by this method. 

This procedure failed completely, evidently lie- 

cause of the escape of nitrogen formed from the 

nitrite groups and ammonia. 

An analysis for the nitrito nitrogen was then 

attempted. The Rashig (2) modification of the 

Lunge (3) method of nitrite analysis was investi¬ 

gated on the compound trinitrito-triamminecobalt 

(III). Due to the great stability of this compound, 

the complex apparently was not decomposed 

completely by the sulfuric acid, and the nitrito 

groups, therefore, only partially oxidized by the 

permanganate. An elevation of temperature to 

complete the oxidation resulted in the decomposi¬ 

tion of the permanganate. 

A method that finally proved successful makes 

use of standard dichromate solution which is 

stable to heat. This method consists of a quanti¬ 

tative oxidation of the nitrito groups with an 

excess of standard acid potassium dichromate 

under pressure at 110 degrees C. This drastic 

treatment is needed to decompose completely the 

complex and prevent the escape of oxides of 

nitrogen before oxidation can take place. The 

method is, of course, limited to complexes con¬ 

taining no reducing group other than the nitrito 

group. The following equations are proposed for 

the reactions which take place: 

2 [ Co( N H::):[( NO-):i ] +6 H2S04 -H> 
Co2(SO,):, + 6 UNO, + 3 (NH4)2S04 

Co2(SO,)i + HNCL + H.O -> 2 CoS04 + HNO:, 
-F ILSOi 

3 HNO. + K2Cr207 + 5 H2SO, —> 
3 UNO:, + Cr2(SO,):, + 2 KHSCX + 4 H2Q 

6[Co(NH;,).,(N02):,] + 5 K2Cr2Or + 40 H2S04 —► 
6 CoSO, + 18 HNO:. + 5 Cr2(SO,):. + 9 (NH4)2S04 
+ 10 KHSO, + 17 H.O 

EXPERIMENTAL PROCEDURE 

Pipet 50.0 ml. of 0.1 normal potassium di¬ 

chromate solution into a citrate bottle, and add 

with a pipet 25.0 ml. of approximately 0.05 

normal nitrito complex sample. Then add 12 ml. 

of 6 normal sulfuric acid, stopper tightly, and 

place in an autoclave. Raise the temperature to 

110 degrees C., and allow the system to coo1 to 

room temperature. Rinse down the sides of the 

bottle with water, add 2 grams of solid po¬ 

tassium iodide, and titrate with 0.1 normal so¬ 

dium thiosulfate directly into the citrate bottle. 

With respect to the calculations it will he 

noted that when the complex is decomposed by 

acid the trivalent cobalt ion formed oxidizes ■ me 

equivalent of nitrous acid. 
Calculated for [Co(NHM)3(NCL).,]; 16.9 % 

nitrito nitrogen. Found, 16.93% nitrito nitrogen. 
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Ammine Analysis 

The Kjeldahl procedure described by Clark 

(4) was followed. For this particular determina¬ 

tion about 20 mg. of sample was taken. Calculated 

for [Co(NH3)G]Cl3; 31.42% N. Found, 31.20% 

N. 

SUMMARY 

1. It was found that a normal Kjeldahl analysis 

gives good results if the complex contains only 

ammine nitrogen. 

2. The Lunge nitrite analysis fails for nitrilo 

ammine complexes. 

3. A modified method of analysis for nitrito 

nitrogen in nitrito ammine complexes using stand¬ 

ard acid dichromate oxidation under the ap¬ 

propriate conditions is described. 

REFERENCES 

1. Friedrich, Z. Physiol. Chem., 216, 68 (1933) 
2. Rashig, Ber. 38, 3911 (1905) 
3. Lunge, Ber. 10, 1073 (1877) 
4. Clark, Semimicro Quantitative Organic Analysis, 

Academic Press, New York, 1943, pp. 37-43. 



ABSTRACTS OF PAPERS PRESENTED 
AT THE 

TWENTY-FIFTH ANNUAL MEETING 
OF THE 

ALABAMA ACADEMY OF SCIENCE 
1949 

SECTION I 

BIOLOGY AND MEDICAL SCIENCES 

Control chart method applied to the analysis of 

mortality data, a preliminary report. T. A. Bancroft, 

Alabama Polytechnic Institute, Auburn. The mortali¬ 

ty time series of tuberculosis death rates per 1 ()(),()()() 

population from 1907 to 1946 was first subjected to 

analyses ordinarily applied in analyzing an economic 

time series. Seasonal effects were not removed, since 

the data was on a per year basis. Cyclical effects were 

not removed, although there was some indication of 

a cyclical effect. Trend was removed by fitting an ex¬ 

ponential curve. The methods of control chart analysis 

used in industry were then applied to the residuals. 

One assignable cause was located and removed, i.e., 

influenza epidemic of 1918-1919. 

Statistical analyses of certain mortality and disease 

data by counties for Alabama. T. A. Bancroft, Ala¬ 
bama Polytechnic Institute, Auburn. Statistical An¬ 

alyses of certain mortality and disease data, for the 

years 1944-48, obtained from the State Bureau of 

Vital Statistics are made. Interpretations and infer¬ 

ences are attempted. In particular, use is made of 

the recent available data on syphilis rates by counties 

based on mass blood testing surveys. 

The use of plastic in reconstruction from serial 

sections. Charles C. Boyer, Medical College of 
Alabama, Birmingham. A modification of Born’s clas¬ 

sic method of reconstruction from serial sections is 

presented in which wax plates are used to make a 

“negative” or mold into which a liquid plastic is 

poured, making a “positive” reconstruction. The fin¬ 

ished product is hard, durable and heat resistant. 

Preparation may be made in clear plastic or in colors. 

Studies on the carbohydrate metablolism of Leu- 

conostoe. Warner W. Carlson and Virginia 

Whiteside Carlson, Medical College of Alabama, 

Birmingham. Recently considerable interest has been 

shown in the possible utilization of disaccharides by 

microorganisms without preliminary hydrolysis to the 

constituent monosaccharides. Such direct utilization 

of sucrose by Leuconostoc is indicated by the present 

findings of earlier growth and acid production by the 

organisms when the disaccharide rather than glucose 

or fructose was the carbohydrate source. Direct utili¬ 

zation is also proven by the fact that the bacteria can 

synthesize dextran only from the intact disaccharide, 

no polysaccharide being formed from the constituent 

monosaccharides. However, regardless of whether a 

strain formed large amounts or only a trace of the 

polysaccharide, earlier growth and acid production 

resulted when sucrose was employed in the media. 

It was further observed that while the organisms re¬ 

quired biotin in media containing glucose or fructose, 

no need for the vitamin was apparent in the presence 

of sucrose. 

Additional records of Salamanders from Alabama. 

Ralph L. Chermock, University of Alabama, Uni¬ 
versity. Short lists of the salamanders found in Ala¬ 

bama have been published by E. R. Dunn, E. G. 

Holt, II. P. Loding and G. II. Penn, Jr. In 1948, 

collections were made by the Department of Biology 

of the University of Alabama with the cooperation 

of James Eads, Walter Herndon, Moody Jacobs and 

Barry Valentine. These have resulted in the follow¬ 

ing new county records and two new state records. 

Amphiuma means tridactylum: Escambia and Tus¬ 

caloosa counties. 

Triturus viridescens viridescens: Tuscaloosa county. 

Abystoma opacum: Calhoun; Chilton; Choctaw; 

and Jefferson counties. 

Abystoma texanum: Morgan and Tuscaloosa coun¬ 

ties, a new state record. 

Desmognathus. fuscus fuscus: Autauga; Bibb; 

Blount; Clay; DeKalb; Hale; Jackson; Jefferson; Madi¬ 

son; Saint Clair; and Talladega counties. 

Desmognathus fuscus auriculatus: Choctaw; Dale; 

Escambia; and Washington counties. 

Plethodon cinereus dorsalis: DeKalb; Jefferson; and 

Morgan counties. 

Pletliodoii glutinosus glutinosus: Chilton; Choctaw; 

Escambia; Greene; Jefferson; Madison; Marshall; and 

Washington counties. 

Aneides aeneus: Tuscaloosa county. 

Gyrinopliilus porphyriticus porphyriticus: Clay and 

Talladega counties. 

Pseudotriton ffavissimus flavissimus: Baldwin and 

Washington counties. 

Pseudotriton ruber ruber: Saint Clair county. 

Pseudotriton ruber vioscai: Tuscaloosa county. 
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Eurycea bislineata cirrigera: Blount; Conecuh; De- 
Kalb; Jefferson; Montgomery; Pike; and Talladega 
counties. 

Eurycea longicauda guttolineata-. Choctaw; Cone¬ 
cuh; Escambia; Hale; Jefferson; Saint Clair; and 
Washington counties. 

Eurycea lucifuga: Madison county, a new state 
record. 

Mane ulus quadridigitatus: Escambia and Washing¬ 
ton counties. 

This study has been aided by a grant from the Uni¬ 
versity of Alabama Research Council. A complete 
survey of the Amphibia of Alabama is still in progress. 

Oral ingestion of histidine and the glutamic acid 
blood level in rats. H. R. Crookshank and Bernard 

F. Clowdus, Medical College of Alabama, Birming¬ 
ham. The course of histidine metabolism and the 
conversion of histidine to glutamic acid was studied 
in previously fasted rats by assaying the blood for 
histidine, total imidazoles, glutamic acid, and amino 
nitrogen both before and at intervals after feeding 
single doses of L-histidine. The histidine, total imi¬ 
dazoles, and amino nitrogen reached maximal con¬ 
centrations in 1 hour after feeding and returned to 
the fasting level in 6 to 10 hours. No Significant 
change in the glutamic acid level was observed, either 
before or at any interval after ingestion of L-histidine. 
The data seems to indicate either little conversion of 
histidine to glutamic acid or that the glutamic acid 
thus formed is produced too slowly to be detected by 
our method or is converted to another metabolite 
which retains the alpha-amino nitrogen. 

The effect of tergitol ff7 on selected hematoxylin 
stains. James Harvey Eads, Jr., University of Ala¬ 
bama, University. Tergitol ff7 has been added to 
Heidenhain’s iron hematoxylin and Kinyoun’s carbol- 
fuchsin by earlier workers to decrease the time re¬ 
quired for the action of these stains. They found 
that, through the use of this wetting agent, a shorter 
staining interval was required and the cellular details 
in the tissues used were increased. In this investiga¬ 
tion the author wished to check the previous findings 
using Heidenhain’s iron hematoxylin. Also, it was 
thought desirable to evaluate the effect of Tergitol 
#7 on a number of commonly used hematoxylin 
stains to determine whether or not the staining quali¬ 
ties of each stain could be improved and to possibly 
reduce each staining interval. 

The Tergitols are a group of sodium alcohol sulfates 
which are powerful wetting agents affecting the sur¬ 
face activitiy of aqueous solutions, even under condi¬ 
tions of high dilution. They are stable in the presence 
of a^ids, alkalies, salts, and hard water; and as little 
as one-tenth of one per cent of these wetting agents 
is instrumental in bringing about rapid penetration 
and uniform spreading. Tergitol ff 7 is a 25 per cent 
solution of the sodium sulfate derivative of 3,9-diethyl 
tridecanol-6. This wetting agent is limited to solu¬ 
tions of relatively slight alkalinity and acidity because 
it is satisfactorily soluble only within an approximate 
range of pH 6.5 to pH 9.5. 

A total of ten hematoxylin stains was used in this 
investigation. The liver sections used were fixed in 
Allen’s modification of Bouin’s fluid; the brain sec¬ 
tions were fixed in ten per cent formalin. The addi¬ 
tion of Tergitol jf7 to Mallory’s phosphotungstic acid 
hematoxylin seemed to retard the action of the stain. 
No effect was observed with the addition of Tergitol 
ff7 to Delafield’s alum hematoxylin, Mayer’s acid 
alum hematoxylin, Mallory’s iron chloride, and Wei- 
gert’s iron hematoxylin. A decrease in staining time 
was obtained with Tergitol ff7 added to aqueous alum 
hematoxylin, Mallory’s phosphomolybdic acid hema¬ 
toxylin, Spielmeyer’s hematoxilin for myelin sheaths, 
and Verhoeff’s elastic tissue hematoxylin. Previous 
findings with Heidenhain’s iron hematoxylin were 
corroborated in this investigation. 

Some factors affecting the extraction of ascorbic 

acid from plant tissue. Dorothy Ann Empke, Uni¬ 
versity of Alabama, University. In the determination 
of ascorbic acid in plant tissues the problem is one 
of complete extraction without oxidation. 

In this study the influence of (a) different acids, 
(b) different concentrations of acid, (c) variation in 
blending time of acid and plant tissue, (d) decreas¬ 
ing the speed of the blendor, and (e) using an at¬ 
mosphere of nitrogen rather than air were investi¬ 
gated. Carrots were used as the plant tissue sampled 
for study. 

Acids used were 1 and 2 per cent oxalic acid and 
15, 10, 6 per cent metaphosphoric acid. Oxalic acid 
at the 1 per cent concentration was as effective as an 
extracting acid as 15 per cent metaphosphoric acid, 
but gave turbid solutions throughout the determina¬ 
tion. Higher values were obtained with 15 per cent 
metaphosphoric acid than with 10 per cent or 6 per 
cent. 

When the speed of the blendor was reduced one- 
half, the content of the extracts was greater than 
those blended at full speed. 

The time of blending was done at both speeds 
for 3, 5, and 10 minutes. The 5 minute blending 
period produced the best extract as it was well-ho¬ 
mogenized and high in ascorbic acid content. 

Using an atmosphere of nitrogen rather than air 
did not increase the ascorbic acid content ot the ex¬ 
tract. 

Fifteen per cent metaphosphoric acid blended at 
one-half speed for 5 minutes in an atmosphere ot 
air produced the best extract with the highest as¬ 
corbic acid content when carrots were the vegetable 
tissue sampled. 

The Ammocoetes of Ichthyomyzon gagei. Edo xr 

Evans, Alabama Polytechnic Institute. Auburn The 
early larval stages of Ichthyomyzon gagei. the local 
brook lamprey, had not been seen or collected am 
where throughout its entire range prior to Ma> 1. 
194,3. 

Adults ot Ichthyomyzon gagei were found engaged 
in nest-building and spawning activities in C'hoclotaula 
Creek on May 1. 1948. On Max 7. hatching amine- 
codes from the same nesting depressions were found. 
Some ot these were collected, studied and kept alive 
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in fingerbowls. On May 14, more advanced ammo- 

coetes were collected and observed as before. By 

May 21, all ammocoetes had disappeared from this 

area. 

Observations on the quite transparent, living young 

showed heart-beat, developing blood-vessels, gills 

and gill slits, fin, velar flap, and pigmentation. Age 

of first feeding is presumably three weeks or less. 

Organology was observed chiefly from stained and 

sectioned material. Details of the sub-pharyngeal 

gland are presented, pronephric funnels demonstrated, 

and the nervous system described briefly. 

In most respects, the early organology of 7. gagei 
closely parallels that of related species. 

Aerosol antihistaminic therapy of asthma. Louis 

L. Friedman, M.D., Medical College of Alabama, 

Birmingham. The results obtained from the systemic 

administration of the various antihistaminic prepara¬ 

tions in the treatment of allergic bronchosinusitis and 

asthma have been equivocal. Expected benefits of 

these numerous preparations have failed to manifest 

themselves in the majority of cases. For that reason, 

the possibility of aerosol antihistaminic therapy was 

considered, and, after a satisfactory period of inves¬ 

tigation, this method of therapy has been found to 

yield rather consistently satisfactory residts with few 

exceptions. In a large series of cases, the use of aero¬ 

sol Benadryl has been eminently successful. Numer¬ 

ous undesirable minor side-reactions of the drug when 

used by mouth or parenterally have been eliminated. 

Likewise, this form of administration of the antihista¬ 

minic is singularly free of the undesirable side-reac¬ 

tions which accompany the use of sympathomimetic 

preparations, and small quantities of Benadryl—as 

little as 6 mgms.—are usually sufficient to produce 

the desired effects. 

Action of antitrypsin from Ascaris Iumbricoides. 

Alan Hisey and Flynt D. Robinson, University of 
Alabama, University. Aqueous solutions of purified 

antitrypsin, made from Ascaris Iumbricoides by the 

method of Harned and Nash, were used to inhibit 

the action of trypsin (USP pancreatin) on casein as 

measured by the formol titration. By varying the 

amount of casein used, while holding constant the 

amount of trypsin added, it was possible to determine 

the relation of the rate of digestion at various time 

intervals to the concentration of substrate. From the 

curves obtained by plotting these data, the initial 

rate of digestion was obtained by graphic means. 

Repetition of the experiments after adding a constant 

amount of antitrypsin solution, allowed a measure¬ 

ment of the initial rate of the inhibited reaction. 

Plotting the reciprocal of the initial velocity against 

the reciprocal of the substrate concentration for both 

the inhibited and uninhibited reactions, according to 

the mathematical treatment of Lineweaver and Burk, 

produced two straight lines which intersected on the 

velocity axis. Because of the impurity of both the 

trypsin and antitrypsin, and the unknown molecu¬ 

lar weight of the antitrypsin, no attempt was made 

to calculate the dissociation constant for either the 

enzyme or its inhibitor. The data are sufficiently com¬ 

plete to afford the conclusion that the inhibition is 

competitive rather than non-competitive; i.e., that 

this antitrypsin acts by reversibly saturating the spe¬ 

cific groups on the trypsin molecule which are re¬ 

sponsible for the enzyme action. 

Mitotic activity in the hypophysis of 21-day rats; 

after injection of hypophyseal extract. Thomas E. 

Hunt, The Medical College of Alabama, Birmingham. 
A saline extract of the anterior hypophysis from 

groups of 3-month and 14-month old rats was in¬ 

jected into 21-day female rats. The hypophyses of 

the latter normally and after ovariectomy have about 

25 mitoses per mm2 of section. Four injections of ex 

tract from the older glands made 7, 24, 31, and 48 

hours prior to death reduced mitotic activity in the 

hypophysis to 8.5 mitoses per mm2 and resulted in 

163% increase in weight of the ovaries. When eight 

injections were given over a period of 5 days, mi¬ 

totic activity was not suppressed but increased above 

the controls and the ovaries increased 1100% in 

weight. 

Extract prepared from an equal weight of younger 

glands was less effective in suppressing mitotic ac¬ 

tivity. Four injections resulted in an average of 18.3 

mitoses per mm2 in the hypophysis and an increase 

of only 80% in ovarian weight. Suppression of mitotic 

activity was greater after injections in ovarieetomized 

animals or if injections were made in intact animals 

only twice (3 and 6 hours before death). It is con¬ 

cluded that the amount of secretory products of the 

hypophysis present in the gland or elsewhere in the 

body determines the number of mitoses in the hy¬ 

pophysis and that in old glands there is a greater 

concentration of secretory material per unit weight 

than in young glands. 

Toxicity studies with Demerol hydrochloride (iso- 

nipecaine) on adult male guinea pigs. Emmett B. 

Carmichael, Walter H. Johnson and Frank A. 

Kay, Medical College of Alabama, Birmingham. Tox¬ 

icity studies have been made with Demerol hydro¬ 

chloride on adult male guinea pigs. A fresh aqueous 

solution was injected intraperitoneally. The doses 

varied by 10 mg. increments from 80 to 170 mg./kg. 

The smallest dose to cause death was 110 mg./kg. 

while a dose of 170 mg./kg. killed 100% of the ani¬ 

mals. With the large doses, animals usually became 

nervous and excitable within 5 to 10 minutes and as 

the symptoms became more severe, convulsions de¬ 

veloped. Then an animal would fall on its side dur¬ 

ing a convulsion and if the dose was lethal, the ani¬ 

mal usually would not stand up before expiring. The 

survival time for those animals that died varied from 

12 to 323 minutes with a majority of the animals dy¬ 

ing in less than 2 hours. The LDso of Demerol for 

adult male guinea pigs seems to be in the range 130 

to 150 mg./kg. 

Therapeutic use of thymol (l-methyl-3 hydroxy-4 

isopropyl-benzene) and fuadin (antimony-pyrocatechol- 

sodium disulphonate) in the cotton rat (Sigmodon 

hispidus) infected with microfilariae (Litomosoides 

carinii). Ralph McBurney, Louise R. Cason and 
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Emmett B. Carmichael, Medical College of Ala¬ 
bama. Birmingham.1 Experiments were undertaken 

to determine the therapeutic effect of thymol and 

fuadin on the cotton rat infected with the micro¬ 

filariae of Litomosoides carinii. One group of animals 

was subjected to a series of oral doses of thymol and 

a second group received intramuscular injections of 

fuadin. See J. Lab. & Clin. Med., 31:365-368, 1946, 

for method of handling the rats. 

Thymol in olive oil was administered orally over 

a period of twelve weeks to cotton rats so that the 

animals each received 0.22 grains per 100 gins, body 

weight per feeding. The animals were fed twice a 

week for eight weeks and three times a week for the 

last four weeks. They were bled at the beginning or 

the experiment and checked for the infection with 

live microfilariae. The average microfilariae count at 

this time was 822 per eu. mm. At the conclusion of 

the experiments the animals were likewise tested and 

found positive for the presence of live microfilariae 

and a count of 393 microfilariae per cu. mm. was 

observed. Another group of animals was given intra¬ 

muscular injections of fuadin over a nine week per¬ 

iod. They received .01 cc. fuadin per 100 gms. body 

weight per injection, twice weekly for five weeks 

and three times weekly for four weeks. Blood from 

the animals revealed the presence of live microfilariae 

with an average count of 136 per cu. mm. At the end 

of nine weeks these animals were positive for live 

microfilariae, showing an average count of 513 per 

cu. nun. 

The administration of neither thymol nor fuadin 

served as a therapeutic agent in eliminating the in¬ 

festation with microfilariae or in markedly reducing 

the number of microfilariae circulating in the blood 

of the cotton rat. 

Histochemical distribution of carbohydrates in ani¬ 

mal tissues—methods and results. J. F. A. McManus, 

M.D., Medical College of Alabama, Birmingham. His¬ 

tological methods for tissue carbohydrates include 

Mayers Mucicarmine stain, Best’s carmine for gly¬ 

cogen and metachromatic staining. These stains are 

discussed from the viewpoints of mechanism and re¬ 

sults. 

Various oxidizing agents will produce aldehyde 

from carbohydrates and the aldehyde can be shown 

by Schiff’s reagent as in Feulgen’s Test. The most 

specific of the oxidizing agents in periodic acid, and 

unlike the others, its exact action is known. Periodic 

acid oxidation followed by Scbiff’s reagent is then 

the best histochemical method for tissue carbohy¬ 

drates. 

Among the known carbohydrates glycogen, mucin 

and mesenchyme ground substance are shown by the 

periodic acid-Schiff’s reagent method. Reticulin, base¬ 

ment membrane, choline esterase, thyreoglobulin, 

anterior hypophysis sex hormones, alkaline phos¬ 

phatase, etc. can be shown to consist of or contain 

carbohydrate. 

1 Made possible by University of Alabama grant 
to Department of Biochemistry and funds from De- 
artment of Bacteriology and Clinical Pathology. 

Some of the physiological features of the tissue 

carbohydrates are discussed. Methods directed to 

their more precise identification are presented. 

Downward translocation of phosphorus in separated 

maize roots.1 Robert F. Moore, University of Ala¬ 
bama. University. This study employs the root-sep¬ 

aration method and the radioisotope tracer technique 

in measuring the extent of downward translocation 

of radiophosphorus in the roots of Zea mays. Inci¬ 

dental objectives were the determination of the extent 

of phosphate efflux from maize roots and the relative 

rates of phosphate accumulation in roots and shoots. 

Maize plants were grown with their roots divided 

between two independent culture solutions. One so¬ 

lution contained KH-PCL which was labelled with 

radioactive phosphorus (P32). The other solution never 

initially contained the radioactive phosphate. Labelled 

phosphate ions were detected, by means of a Geiger- 

Muller counter, in all parts of the shoot after ap¬ 

proximately 2 hours. Labelled phosphate ions were 

detected in the roots growing in the solution to which 

P32 had not been added after approximately 6 hours. 

Labelled phosphate ions were detected in this so¬ 

lution after approximately 96 hours. It is concluded 

that (a) there is a substantial downward movement 

of phosphorus in maize roots; (b) this movement 

occurs only after phosphorus has first been translo¬ 

cated to the shoot; (c) downward movement of 

phosphorus to the roots is greater when the roots 

are growing in a phosphate-deficient medium; (d) 

the primary roots of maize plants have a greater 

phosphorus absorbing capacity, under the conditions 

of this experiment, than do the adventitious roots; 

and (e) there is a slight efflux of the phosphate anion 

from maize roots. 

The early development of the spinal meninges in 

human embryos.2 E. Carl Sensenic, Department of 
Anatomy, The Medical College of Alabama, Birming¬ 
ham. The early development of the spinal meninges 

was studied in human embryos of 2 (5 somites) to 

80 mm. crown-rump length. The menin.x primitiva— 

the tissue situated between the neural tube and the 

inner surface of the vertebral canal—is derived pri¬ 

marily from the somites although a small part may 

originate from the neural crests. This tissue gives rise 

to all three meninges. The pia mater forms in the 

menin.x primitiva directly adjacent to the neural tube 

and is first indicated in embryos of 15 mm. The 

dentate processes—lateral extensions ot the pia—also 

appear at this early stage. The first appearance, in 

20 mm. embryos, of the dura-araelmoid is a conden¬ 

sation of tissue along the dorsal surfaces ot the centra 

and intervertebral discs. This rudiment rapidh cx- 

1 This is a report on research done In Robert F. 

Moore at the University ot Alabama in 1948 tor his 
Master’s thesis in Biology. The work is to appear soon 
in the Amor. Jour, of Botany. Mr. Moore is at Har¬ 

vard University now and lias consented to our pro 
senting the paper here in his absence. 

2 Part of a series of studies supported In grants 
from the National Aeadoim of Sciences and Carne¬ 
gie Institution of Washington. 
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tends dorsad to form a complete sheath around the 

neural tube in 80 mm. embryos. The arachnoid may 

be identified in 80 mm. embryos as a single layer 

of cells on the inner surface of this sheath. The es¬ 

tablishment of a subdural space does not take place 

until late in prenatal life and is not complete until 

early in postnatal life. 

Some measures of nutritional status of 750 school 

children. E. N. Todhunteh, University of Alabama, 
University. Over the past two years certain measures 

of nutritional status have been conducted on 750 

children in three elementary schools in Tuscaloosa 

County. This is a report of a cooperative study which 

was designed (a) to find the nutritional needs of 

children, (b) then to provide nutrition information 

based on these needs, and (c) at a later date to again 

determine nutritional status to ascertain whether any 

measurable improvement has been achieved. 

Present report summarizes data obtained in the 

first determinations which included (a) physical ex¬ 

amination, (b) dental examination, (c) height-weight 

measures, (d) dietary study, (e) measurement of 

hemoglobin red blood cell count, ascorbic acid, plas¬ 

ma and serum protein. 

Salivary amylase inhibition. J. F. Volker, School 
of Dentistry, University of Alabama, Birmingham. 
Recent studies with the Syrian hamster have shown 

that refined starches can induce experimental dental 

caries. Presumably, the first step in the chain of 

events that precedes the development of carious le¬ 

sions is the breakdown of the starch to reducing sugar 

by salivary amylase. An extended series of observa¬ 

tions have shown that many of the plant hormones, 

including indolacetic acid in concentrations of as 

little as I part in ten thousand, drastically limit sali¬ 

vary amylase activity. Similar inhibition has been 

noted with 2,4, dichlorphenoxyacetic acid and nico- 

timic acid. Possibly these or other substances may in 

the future be added to the refined starch in an effort 

to partially control dental caries. 

A report on the imported fire ant Solenopsis sae- 

vissima var. richteri Forel in the Cult States. Ed¬ 

ward C). Wilson, Jr., University of Alabama, Uni¬ 
versity. A study of the biology, distribution, and eco¬ 

nomic importance of the imported fire ant Solenopsis 
saevissima var. richteri Forel has been undertaken. 

This ant was introduced into Mobile, Alabama some¬ 

time before 1918, but it did not begin to spread rap¬ 

idly until after 1940. A survey made in December, 

1948 revealed that its range covered a semicircular 

area of over 8,000 square miles around Mobile, reach¬ 

ing north almost to Grove Hill, west to Pascagoula, 

and east to Pensacola. Isolated populations have been 

reported from three places in Mississippi and four in 

Alabama, the most removed being Artesia, Mississippi. 

Its rapid spread to pest proportions within the last 

nine years can probably be attributed to the appear¬ 

ance of a reddish phase, which is smaller and much 

more adaptable and which seems to be absorbing 

and replacing the typical black variety. This ant is 

apparently being spread by natural causes, aided by 

the prevailing winds of the warm season, and to a 

small degree by railroad and highway traffic. It is 

ertremely abundant throughout most of its range; 

in some areas over a hundred of its large mounds 

occur to an acre. While it prefers open land, it nests 

in nearly every type of soil under all variations of 

humidity. Only extremely barren conditions or woods 

with heavy carpets of leaf litter seem to discourage 

it. It is a serious and versatile pest, destroying crops 

in the seedling stage, tending aphids, killing the 

young of game and barnyard animals, destroying pine 

mast, etc. Because of its prodigious numbers and 

painful sting, it is a general nuisance in both urban 

and rural areas. Preliminary tests indicate that 5% 

chlordane dust is the cheapest and most effective 

chemical to use in its control. 

SECTION II 

CHEMISTRY 

Syntheses in the quinoline series: some derivatives 

of 8-Bromo-6-methylquinoline. Humberto Diaz de 

Arce, Joe L. Greene, Jr., and Julius D. Capps, 

Alabama Polytechnic Institute, Auburn. p-Toluidine 

was converted via p-acetotoluidide and 3-bromo-p- 

acetotoluidide into 8-bromo-6-methylquinoline from 

which several derivatives were prepared and studied. 

The nitration of 8-bromo-6-methylquinoline gave a 

substance that was shown to be 8-bromo-6-methyl- 

5- nitroquinoline by comparison with the product ob¬ 

tained from a Skraup ring-closure on 5-bromo-2-nitro- 

p - acetotoluidide. 8-bromo-6-methyl-5-nitroquinoline 

was reduced catalytically to 5-amino-8-bromo-6-me- 

thylquinoline that was in turn acetylated and ben- 

zoylated. An application of the Bart reaction to 5- 

amino-8-bromo-6-methvlquinoline yielded 8-bromo- 

6- methyl-5-quinolinearsonic acid. 

8-bromo-2-chloro-6-methyl-5-nitroquinoline was ob¬ 

tained from 8-bromo-l ,6-dimethyl-5-nitro-2-quinolone 

which had been synthesized by an alkaline-ferricyan- 

ide oxidation and an alkaline-peroxide oxidation of 

8-bromo-l,6-dimethyl-5-nitro-quinolinium hydroxide. 

The nitration of 8-bromo-2-chloro-6-methylquinoline 

failed to yield any of the expected 8-bromo-2-chloro- 

6-methyl-5-nitroquinoline. A compound melting 3 to 

4 degrees lower than 8-bromo-2-chloro-6-methyl-5- 

nitroquinoline and depressing the melting point of 8- 

bromo-2-chloro-6-methyl-5-nitroquinoline was ob¬ 

tained. The structure of this nitro-2-chloroquinoline 

is now under investigation. 

The determination of aluminum in clay and baux¬ 

ite. James L. Kassner and Mary Alice Ozier, Uni¬ 
versity of Alabama, University. A method has been 

developed for the direct determination of aluminum 

in the presence of iron and titanium. 
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Although aluminum, iron and titanium all form 

insoluable quinolates, under controlled conditions al¬ 

uminum quinolate can be separated quantitatively 

from iron and titanium. The analyses of several Bu¬ 

reau of Standard samples indicate that the accuracy 

and precision of this method are good. 

A comparison of the effects of laundering and dry 

cleaning upon the surface appearance, dimensional 

change, colorfastness, and flexibility of corduroy. Pau¬ 

line Keeney, University of Alabama, University. 
Neither laundering nor dry cleaning give complete 

satisfaction as methods of cleansing the corduroy now 

used for women’s and children’s clothing. Laundering 

is undoubtedly the most acceptable means of remov¬ 

ing heavy soil from fabrics. Dry cleaning has been 

popularized as a convenient method of cleansing gar¬ 

ments and retaining the original appearance for a 

longer period of time. 

Results of the study revealed distinct differences 

in the effect of the two cleaning methods upon the 

test fabrics which were purchased as washable cor¬ 

duroy. Both methods caused changes in the surface 

appearance characterized by a matting and pulling 

together of the pile. Dimensional changes were great¬ 

est during laundering. The shrinkage during launder¬ 

ing was sufficient to affect the fit of garments after 

one laundering. Color changes caused by fading and 

bleeding of colors was most objectionable during 

laundering. Dry cleaning, though it had little effect 

upon the fastness of the colors, produced a dulling 

or greying of the colors which became more objec¬ 

tionable widi progressive cleaning. Flexibility in¬ 

creased during laundering until the fabrics became 

stiff and harsh to the touch. During dry cleaning 

flexibility increased until the fabrics became limp. 

The decision as to which cleaning procedure would 

be most satisfactory would be influenced by the 

garment to be cleansed, the use to which the gar¬ 

ment is put, and the factors most important to the 

wearer. However, retention of the original color and 

the dimensions of the garment are of prime impor¬ 

tance to any consumer and it seems only fair to 

expect washable fabrics to give the greatest satis¬ 

faction possible in colorfastness and dimensional sta¬ 

bility. 

Identification of intermediate crystalline products 

produced in the praparation of a sulfur dye.0 George 

D. Palmer and Dan M. Nall, University of Ala¬ 
bama, University. In the extensive work of reacting 

simple organic compounds with molten sulfur to 

produce amorphous sulfur dyes, a crystalline product 

was isolated from the reaction of nitrobenzene with 

sulfur. Although a dark green dye was also produced 

at the same time, this was the first crystalline product 

isolated from reactions of this type. 

Repeated analyses indicate that the crystals decom¬ 

pose on standing. The crystals may also be decom¬ 

posed by heat or treatment with certain chemicals. 

Qualitative tests, destructive distillations, and syn- 

° Part of an investigation sponsored by the Uni¬ 
versity of Alabama Research Committee and the Of¬ 
fice of Naval Research. 

theses of compounds similar in nature indicate that 

the crystalline product is a sulfimic acid salt. 

Synthesis in the quinoline series: some derivatives 

of 6-Chloro-8-methy]quinoline. Joe G. Peterson and 

Julius D. Capps, Alabama Polytechnic Institute, Au¬ 

burn. 5-chloro-o-toluidine was subjected to the con¬ 

ditions of a modified Skraup reaction to obtain 6- 

chloro-8-methylquinoIine, and several derivatives of 

this quinoline were prepared. 

The nitro group was shown to enter the 5 position 

of the quinoline nucleus when 6-chloro-8-methylquin- 

oline, 2,6-dichloro-8-methylquinoline, and 6-chloro- 

2-hydroxy-8-methylquinoline were nitrated. A ring- 

closure on 4-nitro-5-chloro-o-toluidine was used to 

establish the position taken by the nitro group when 

6-chloro-8-methylquinoline was nitrated. 6-chloro-8- 

methyl-5-nitroquinoline then served as a reference for 

establishing the structures of 2,6-dich!oro-8-methyl- 

5- nitroquinoline and 6-chIoro-2-hydroxy-8-methyl-5- 

nitroquinoline. 

Catalytic reduction of 6-chloro-8-methyl-5-nitro- 

quinoline, 2,6-dichloro-8-methyl-5-nitroquinoline, and 

6- chloro-2-hydroxy-8-methyl-5-nitroquinoline gave the 

corresponding amines. The acetamido and benzamido 

derivatives of these amines were prepared. 

6-Chloro-8-methyl-5-quinolinearsonic acid, 2,6-di- 

chloro-8-methyl-5-quinolinearsonic acid, and 6-chloro- 

2-hydroxy-8-methyl-5-quinolinearsonic acid were ob¬ 

tained from 5-amino-6-chloro-8-methylquinoline, 5- 

amino-2,6-dichloro-8-methylquinoline, and 5-amino- 

6-c h 1 o r o-2-h v d ro x y-8-methylquinoline res pectively 

when the Bart reaction was applied. 

Mixing efficiencies of several representative stirrer 

types. Margaret Nell Vinyard, Claude M. Crain, 

Jr. and R. E. Wingard, Alabama Polytechnic Insti¬ 
tute, Auburn. This investigation reports the results 

of experiments performed to obtain data which would 

enable one to select an agitator design, predict its 

power consumption and select the agitator speed 

range required to perform a given task with a degree 

of certainty not now available. Several of the various 

designs of stirrers were evaluated in terms of the de¬ 

gree of mixing and their power consumption. Re¬ 

sults were averaged and plotted. The two-blade pad¬ 

dle was found to be the most efficient type of stirrer 

for a liquid-liquid system over a speed range of ISO 

to 330 rpm. The Hoesch type stirrer ot the proper 

dimensions was also found to be a very efficient stir¬ 

rer for a system of this type. 

The absorption of oxygen by thiophenol in alkaline 

solution. John Xan and E. Emmet Rian. Howard 
College, Birmingham. This study was started several 

years ago. The results of the absorption ot oxygen b> 

aliphatic thioalcohols in alkaline solution were re¬ 

ported in the Journal of the American Chemical Si' 

ciety in 1941.1 Four mcrcaptans were studied in dit 

ferent concentrations ot sodium hydroxide, t he prod¬ 

ucts of the reaction were disulfides, sultinic acids, anil 

other unidentified products. 

1 J. Am. (them. Soc. \ .0)3. I 139. 1941. 
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The absorption of oxygen by mercaptans in sodium 

hydroxide solution is greater than is accounted fo. 

by the formation of the disulfides. The excess absorp¬ 

tion depends upon the concentration of the alkali. 

If the solubility of oxygen in different strengths 

of alkali is taken into account, the rate of absorption 

of oxygen increases with the increase in the concen¬ 

tration of the alkali. 

The relative rates of oxygen uptake by mercaptans 

in NaOH solution are as follows: n-propyl > n-butyl 

> n-amyl > n-benzyl > thiophenol. 

These results suggested the study of thiophenol 

for the purpose of finding the products of oxygen 

absorption and the equilibria involved. 

It was observed by Dr. E. Emmet Reid that thio¬ 

phenol in alkaline solution absorbs oxygen from the 

air on standing. So a systematic study was made to 

find out the products of the reaction and the length 

of time necessary to oxidize the thiophenol completely. 

Five cc. of thiophenol and 5 grams of sodium hy¬ 

droxide were dissolved in 50 cc. of 11/) in a glass- 

stoppered bottle. On standing, a precipitate was 

formed. At intervals the precipitate was filtered and 

the filtrate allowed to stand until the next filtration, 

the precipitate being dried and weighed after each 

filtration. A similar experiment was carried out, using 

an Ehrlenmeyer flask. The following table gives the 

results of each weighing of the two runs made: 

Glass-stoppered Bottle Ehrlenmeyer Flask 

Disulfide 
Thiophenol 

Used Up 
Disulfide 

Thiophenol 

Used Up 

1. 1.20 g. 1.20 0.60 
2. .48 1.68 0.40 

3. .40 2.08 0.33 1.33 

4. .32 2.40 0.21 1.54 

5. .52 2.92 0.20 1.74 

6. .43 3.92 0.28 2.02 

7. .32 3.35 0.10 2.12 

8. .14 3.81 0.10 2.22 

9. .09 3.90 0.25 2.47 

10 .0 0.07 2.54 

The Weight 72.8% 47.8% 

A considerable difference was observed between the 

two experiments. In the Ehrlenmeyer flask only 

47.8% of the thiophenol was changed by the disul¬ 

fide, while in the glass-stoppered bottle 72.8% of it 

was oxidized. This difference may be due to the 

absorption of CCh by the NaOH, and the size of 

the air space above the mixture. 

All the thiophenol evidently is not converted to 

the disulfide. An investigation was started to discover 

the other products. We were able to identify sul- 

finic acid. Sulfonic acid may also be a product. 

SECTION III 

GEOLOGY AND ANTHROPOLOGY 

Use of wells for vertical drainage of pond areas 

in Tennessee Valley area of Alabama.0 Philip E. 

LaMoheaux,00 University of Alabama, University. 
In the Tennessee Valley area of north Alabama much 

of the valley agricultural land is underlain by lime¬ 

stone of Mississippian age. This massive, thick-bed¬ 

ded, crystalline limestone is a calcium carbonate rock 

containing little magnesia and insoluble impurities. It 

is subjected to intensive solution by percolating ground 

waters charged with weak organic acids derived from 

overlying soil zones. Drainage is to a large degree 

subterranean, with many ponds, sinks, and springs 

throughout the area. 

Some of the shallow sink pond areas are inundated 

for many months of the year. The pond basins, many 

of which are 10 to 30 acres in area, comprise rich 

agricultural land formed by the weathering to soil 

of the underlying limestone. Where geologic and top¬ 

ographic conditions are right, many of these ponds 

can be drained by vertical drainage wells permitting 

reclamation of the land for cultivation. 

Water level trends in observation wells in Alabama.* 1 

0 Published by permission of the Director, Geological 
Survey, U. S. Department of the Interior. 

00 Geologist in Charge, U. S. Geological Survey, Uni¬ 
versity, Alabama. 

1 Published by permission of the Director, Geologi¬ 
cal Survey, U. S. Department of the Interior. 

C. R. Lanphehe2, University of Alabama, University. 
The Ground Water Branch of the U. S. Geological 

Survey in cooperation with the Alabama Geological 

Survey has been conducting an observation well pro¬ 

gram throughout the State of Alabama since June 

1940 to determine water table trends and factors 

affecting these trends. There are 21 wells and 1 

spring under observation at the present time and it 

is hoped that the number of wells and springs can 

be increased to 46 by the end of the calendar year 

of 1949. Periodic weekly and monthly measurements 

are made with a steel tape or pressure gage or by 

continuous water level recorder. These measurements 

are plotted on a hydrograph along with other data 

such as precipitation and pumpage and compared 

with hydrographs for other years to determine yearly 

trends. 

An observation well, 46 feet deep, at the Clanton 

Water Works, Chilton County, has been under obser¬ 

vation since January 1941. This well is equipped with 

a continuous water level recorder and records water 

table conditions in the Tuscaloosa formation. 

An observation well 14 feet deep owned by the 

Tennessee Valley Authority is located in Jackson 

County, 1 % miles southeast of Scottsboro. Observa¬ 

tion on this well by the Tennessee Valley Authority 

2 Geologist, U. S. Geological Survey, University, 

Alabama. 
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was started in April 1936 and continued through 

January 1941. The present period of observation by 

the U. S. Geological Survey was begun in October 

1943 and continues to the present. It is measured 

weekly with a steel tape from a fixed measuring point. 

These measurements indicate water level trends in 

limestone of Mississippian age. 

At Boligee, Greene County, an artesian flowing well 

560 feet deep developed in a sand of the Eutaw 

formation has had periodic monthly measurements 

since February 1946. This well reflects water level 

trends and artesian pressure in a formation used ex¬ 

tensively as an acpiifier in the Black Belt of Alabama. 

The nitric acid oxidation of some Alabama coals. 

Reynold Q. Shotts, University of Alabama, Univer¬ 
sity. The author has continued work reported before 

the academy last year. In this paper attention is given 

to the oxidation of the non-fusain or “coal” fraction 

of selected sizes of three Alabama coals and one 

sample of Alabama lignite. The coals were separated 

into “bright” and “dull” fractions by float-and-sink 

methods. The rate of oxidation of both “coal” and 

fusain is calculated for each fraction. Some conclu¬ 

sions are given regarding the reactivity of “bright” 

and “dull" fractions of the coals and the question of 

the correlation of reactivity with rank, is considered. 

Archaeological excavations at the Creek Indian 

town of Coosa near Childersburg, Alabama. Steve 

B. Wimberly, Moundville, Alabama. During the 

summer months of 1948 the Alabama Museum of 

Natural History conducted archaeological excavations 

at what has been called the site of “Coosa” on the 

Coosa River near Childersburg, Alabama. 

Coosa, a town of the Upper Creek Indians, was a 

flourishing community at the time of Hernando de 

Soto’s visit there in 1540. Tristan de Luna’s men vis¬ 

ited the town in 1560. A soldier under Juan Pardo 

visited Coosa in 1567. English traders found the city 

still intact in the seventeenth century. Until late in 

the eighteenth century the French and English took 

census at Coosa. 

For some time it has been assumed that the Coosa 

of De Soto’s time was located between Talladega and 

Tallasseehatchee creeks on the Coosa River, and a 

knoll near Talladega Creek has been considered the 

most likely spot. Excavations conducted during the 

past summer on that knoll, however, revealed no 

evidence of a town contemporary with De Soto. 

Preliminary laboratory studies of material exca¬ 

vated this summer reveal that nearly every object 

of aboriginal manufacture is in clear-cut association 

with products of Caucasian manufacture which date 

generally after 1750. The evidence seems to be that, 

although the Coosa Indians may have occupied the 

village area under examination, they were not there 

as early as 1540. 

During excavation large midden pits, smaller corn- 

filled pits, scattered post holes, and twelve burials 

were found. Typical burial associations were glass 

beads, brass buttons, bells and wristlets, flintlock 

muskets, ^un flints, musket balls, iron nails, knives 

and axes, white clay trade pipes. Midden pits and 

a shallow midden contained similar material together 

with animal bones and pottery sherds, indicating that 

the burials were of people who lived at the village 

in which they were found. 

Although the excavations did not reveal just how 

the Creek Indians were living at the time of De 

Soto, they furnished valuable material concerning 

the Indian life in the Childersburg area during the 

18th and 19th centuries. The material recovered 

during the excavations will serve as reference data 

for comparing other Indian sites both culturally and 

chronologically with the site of Coosa. 

SECTION IV 

GEOGRAPHY AND CONSERVATION 

Factors affecting the establishment of longleaf pine 

seedlings from the 1947 seed crop. Wilbur B. De- 

Vall, Alabama Polytechnic Institute, Auburn. Site 

conditions favoring the establishment of longleaf pine 

seedlings derived from the extremely heavy seed crop 

in the fall of 1947 were studied during the summer 

of 1948. The study was of an exploratory nature and 

was carried out on the Little River State Forest in 

Escambia County, Alabama. 

The principal site conditions investigated were ( 1 ) 

seed source, (2) barrier effect of timber stands, (3) 

ground cover, and (4) soil. Each was evaluated in 

terms of the established seedling population. 

The source of seed was considered adequate with 

an average of eight seed trees per acre. Wind direc¬ 

tion as it affected physical dissemination of seed 

could not be evaluated. 

Seedlings stands were sparse or inadequate under 

dense, second-growth pine stands. This relationship 

was also true under a dense hardwood understory. 

Seedling populations under open pine and hardwood 

stands were affected by other factors. 

Eighteen combined ground cover types character¬ 

ized the study area. Predominant living cover typos 

consisted of grass and shrubs, and dead cover t\ pcs 

of needles and leaves. The presence of leaves re¬ 

duced seedling density. Crass, in combination with 

other types of cover except leaves, was favorable 

to seedling establishment. Needles in combination 

with grass favored establishment ot seedlings. Shrubs 

appeared less important than other types ot cover, 

except when in combination with leaves. Seedling 

stands of between five and nine thousand per acre 

occurred within the pure grass t\ pes or in grass 

types combined with needles and shrubs. V ild lire 

has been excluded from the area since 1934. yet ado 

quate stocking ot longleat pine seedlings was found 

within the grass types studied on this site. 
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Soil texture was important. The finer textured soils 

appeared to favor establishment. The three plots 

occurring on clay soils, or soils with clay within the 

first twelve inches of depth, supported seedling stands 

of between two- and six-thousand per acre. Plots 

occurring on sandy soils were inadequately stocked. 

Why should business be interested in conservation? 

Frank J. Foster, University of Alabama, University. 
The term conservation has a broader meaning than 

the popular conception. It means more efficient utili¬ 

zation, replacement, substitution, readaptation, and 

prevention from destruction. 

Business makes use of natural materials. It has 

been regarded as an exploiter of resources. Business 

makes more complete use of resources whenever there 

is demand. The progressive enterprise looks to the 

future supply of its raw materials. It readapts to new 

resource conditions. 

There are kinds of business enterprise dependent 

upon the existence of wild life and other resources. 

They are interested in the perpetuation of the re¬ 

sources in order to market their goods, the sporting 

goods dealer for example. 

In agriculture, those selling to the farmer should 

be interested in the farmer’s well-being and his 

basic resource, the soil. The marketing type enter¬ 

prise should be interested in giving assistance to agri¬ 

culture as a good business policy. 

Cronartium fusiforme on slash and loblolly pine 

in the Piedmont of Alabama. James F. Gocgans, Ala¬ 
bama Agricultural Experiment Station, Auburn. The 

Alabama Agricultural Experiment Station is at pres¬ 

ent conducting a state-wide plantation study. Plan¬ 

tations in the Piedmont have recently been studied. 

The incidence of Cronartium by type of infection was 

recorded for each plot, and the average infection 

by species and type of infection was calculated. 

These means of infection were compared by stan¬ 

dard t-tests. No significant difference was found be¬ 

tween the incidence of Cronartium on: (1) slash 

pine in pure plantations and loblolly pine in pure 

plantations, and (2) loblolly pine in pure plantations 

and loblolly pine in mixed plantations. The incidence 

ot Cronartium on slash pine in mixed plantations 

was low; therefore, there was a highly significant 

difference between slash pine in mixed plantations 

and slash pine in pure plantations. Total infection 

(that on both slash and loblolly pine) in the mixed 

plantations was lower than infection in either the 

pure slash or loblolly plantations. A highly significant 

difference was found between loblolly pine in pure 

plantations and total infection in mixed plantations, 

except lor stem infection, which was not significant. 

Branch infection and stem and branch infection were 

not significantly different in the comparison of slash 

pine in pure plantations to total infection in mixed 

plantations; however, stem and total infection were 

significantly different. 

Multiple regression was used in an effort to find 

some factors that were correlated with the incidence 

of Cronartium. Age, height, and number of trees per 

plot were used as variables. Age was the only variable 

found to be significantly correlated with the percent¬ 

age Cronartium. 

A new method of Cronartium control is suggested 

by the slower growth (and lower percentage of Cro¬ 

nartium infection) of slash pine when it is grown 

in alternate row mixtures with loblolly pine in the 

Piedmont. It may be desirable to plant some type of 

alternating row mixture, and at the proper time, thin 

out part or all of the loblolly pine by row thinning 

or some other mechanical method. 

Additions to the known vascular flora of Alabama 

since 1901. Roland M. Harper, Geological Survey 
of Alabama, University. Dr. Charles Mohr’s Plant 

Life of Alabama, 1901, was at that time the best state 

flora ever published, and in some respects it has 

never been surpassed. It included 2538 species and 

varieties of vascular plants (spermatophytes and pter- 

idophytes), besides 1935 cellular cryptogams (bryo- 

phytes and thallophytes), which however are not 

considered here, for comparatively few people know 

them at sight. 

In those days automobiles and paved highways 

were practically unknown, and places remote from 

railroads were rather inaccessible, and there were 

no funds available for a thorough botanical explora¬ 

tion of the state. So it is not surprising that many 

species were overlooked by Dr. Mohr and his prede¬ 

cessors and contemporaries; and indeed several coun¬ 

ties were entirely unknown botanically then. 

The results ot explorations since 1901, as far as 

additions to the vascular flora are concerned, may 

be summed up as follows: 

About a dozen species new to science, and con¬ 

fined to Alabama, or nearly so. One of these belongs 

to a genus first described in 1905, and now repre¬ 

sented by one species in the lull country of Alabama, 

one in the coastal plain of Georgia, and one on the 

banks of the Potomac River. Another is the sole 

representative of a genus whose existence was wholly 

unsuspected until 1940. 

About 40 species discovered since 1901, but now 

known also in other states. 

About 13 species which had been collected before 

1901, but were not then recognized as distinct. 

About 200 native species known in other states for 

several or many years, but not detected in Alabama 

until the present century. 

About 100 weeds, most of which have probably 

come in from distant states or countries since Mohr's 

time. 

About 100 doubtfully distinct species, which need 

more study before they can be accepted. 

Several hundred species which in current manuals 

have been given ranges including Alabama, but have 

not yet been authentically reported from the state. 

Some ot these may actually skip Alabama, for un¬ 

known reasons, but more of them may be so rare, 

or may differ so little from better known species, 

that they simply have not yet been recognized by 

botanists working in Alabama. 

If all doubtful cases could be verified it would 

mean over 1,000 additions to the vascular flora of 

the state. That is probably too much to expect, but 
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at the same time some published records may have 

been overlooked, and the possibility of additional 

discoveries in the way of new species and extensions 

of range is by no means exhausted. 

Notes on the occurrence of most of these plants 

in Alabama have already been published in various 

places, and it is planned to bring them all together, 

with many previously unpublished records, in a 

bulletin for early publication. A few or several years 

later that and additional discoveries should be com¬ 

bined with Mohr’s list for a new flora of the state. 

Photographs of some of the recently discovered 

species were exhibited. 

Land capability classes provide a sound basis for 

soil conservation in a diversified agriculture. O. C. 

Medlock, U.S.D.A. Soil Conservation Service, Au¬ 
burn. Farming is a business in which the farmer uses 

the soil to provide a livelihood for his family and 

security for old age. All he produces comes from his 

soil. He tries to farm his soil so that it will provide 

a good income without losing any of its productivity. 

He wants to use his land so that it will provide the 

greatest benefit to the most people over the longest 

time. That is soil conservation. 

A successful farmer carefully plans his farming op¬ 

erations. Since his production depends on how he 

uses and treats his soil he should carefully plan the 

use and treatment of his soil. Before he can wisely 

plan the use of his land he must know the kinds of 

soil he has and its capability to produce crops. 

Soil conservation districts have been organized 

under a State law throughout Alabama to help farm¬ 

ers conserve their soil and water resources. They 

help farmers use all their soils for the uses they are 

best suited and treat them so that their fertility is 

maintained or built up. 

Interested farmers request assistance from the dis¬ 

trict. The district supervisors pass the request on to 

the Soil Conservation Service. A soil scientist makes 

a conservation survey of the farm. He bores into the 

soil with an auger. He determines the depth of the 

topsoil, the type of soil, the slope of the land, the 

amount of erosion, and the present use of the land. 

He records this information by symbols on an aerial 

photograph of the farm. A land capability map of 

the farm is made from this information. 

Soil conservationists have determined that all land 

in this country can be divided into eight use classes. 

Four of these classes—I to IV— can be used for 

cultivated crops. Four classes—V to VIII—are not 

suitable for cultivation. 

Class I land is well-drained, fertile, almost level 

land that can be used for row crops each year with 

good land management practices. 

Class II land is productive, gently sloping land that 

can be used for row crops with simple soil-conserving 

and good land management practices. 

Class III land is productive, rolling to hilly, land 

that can be used for row crops if intensive soil con¬ 

servation and good land management practices are 
used. 

Class IV land is hilly, fairly productive land. Il may 

be used occasionally for row crops if most effective 

soil conservation practices are used. 

Class V land is suitable for pasture or timber pro¬ 

duction. It is not suitable for row crops because it 

is too wet, too shallow, or for other causes. 

Class VI is steep productive soil. It is suitable for 

perennial legumes and grasses or trees. The crops 

should be removed so good cover is left on the ground 

at all times. 

Class VII is steep land, suitable for timber. It might 

be used for perennial forage crops if needed. Timber 

and forage must be harvested carefully to keep good 

cover on the land. 

Class VIII—beaches, coastal marshes, rock out¬ 

crops, suitable for recreation and wildlife. 

The conservation survey provides the soil inventory 

needed for making a farm plan. A plan developed in 

accordance with the capabilities of the soils, as re¬ 

vealed by the conservation survey, is sound. If the 

plan is faithfully carried out the soil should be con¬ 

served and its productivity should increase for years. 

It should remain productive for generations. 

Land use and settlement in Alachua County, Flori¬ 

da, with special reference to natural vegetation. R. 

Paul Terrell, /Alabama Polytechnic Institute, Au¬ 
burn. Principal vegetation types, deciduous hard¬ 

woods, evergreen hardwoods, conifers, and hydro- 

phvtic treeless communities, together with even more 

extensive combination forest types, modify somewhat 

and sensitively indicate conditions of physical en¬ 

vironment in Alachua County. Distribution of natural 

vegetation is influenced by soil moisture, texture, 

and chemical composition, and by slope, fires, and 

temperature. Progress of settlement has at times ac¬ 

corded with known indicator value of flora. Impor¬ 

tant indicator relationships include: most hardwoods 

—superior soils; scrubby oaks and Ceratiola ericoides 
—dry, deep, infertile sand; Pimis Palustris—less ex¬ 

treme of last above; Ilex glabra and Serenoa serru- 
lata—poor drainage; P. elliotti and Quercus Virgin- 
iana—moist soil; P. taeda witli hardwoods—produc¬ 

tive sands. 

Plant communities shown on vegetation map are 

correlated with topographic and land use subregions. 

Swamp plants and grasses occupying southern solu¬ 

tion basins provide pasture for cattle. P. palustris— 

P. elliotti occupies sandy, poorly drained marine ter¬ 

race of east and northeast, where naval stores, lum¬ 

ber, and pulp are significant products. P. taeda— 

hardwoods area occurs on part of slope ot Santa Fe 

River drainage basin, where light textured, organic 

soils are base for production of potatoes and other 

truck. Liquidambar—Quercus—Magnolia association 

grows in central, north-south, rolling belt ol original 

settlement, now a general farming, live stock and 

tung area. Q. falcata—P. Palustris—Cars a communits 

occupies hilly land in the northwest on which cattle 

and crops are grown. In the southwest. P. Palustris 

and Q. laurifolia formed original vegetation ot large 

tract ol gently rolling sandy surface, overlying lime 

stone. Its agricultural landscape is dominated by corn, 

peanuts, watermelons, tobacco, and pasture Q. lac 

vis—P, Palustris occupies dune-like areas ol deep. 
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dry sand in extreme southwest. Commercial citrus 

is limited to southeast and east where Sabal palmetto 

indicates influence of winds from Atlantic and lakes. 

Impregnation of wood with solid metal alloys. 

Frederick H. Vogel, Alabama Polytechnic Institute, 
Auburn. Although the subject of impregnating wood 

with metals is not new, there is very little published 

literature covering any phase of it, either in this 

country or in Europe where certain industries em¬ 

ployed metal-impregnated wooden bearings for ma¬ 

chinery shortly prior to and during the late World 

War. ' 

Apparently the only factor which distinguishes the 

treatment of wood with metals from its pressure 

treatment with hot aqueous and oil-type liquids is 

that of degree of temperature. Since wood chars 

and loses its identity at a comparatively low tempera¬ 

ture, only a very few pure metals can be liquified 

and impregnated into it without altering the basic 

wood structure. 

Many metal mixtures or alloys, however, are re¬ 

duced in melting point below that of any one of the 

components, and far below that of one or several 

elements in the mixture. These alloys, or eutectic 

mixtures, have proved useful in impregnating wood 

for use in bearings and in specialized parts of ma¬ 

chinery where increased hardness is desired without 

greatly reducing porosity, workability or resilience. 

Most useful alloys melt at temperatures above those 

employed for ordinary liquids. 

Metal impregnated wood is harder and much heav¬ 

ier than untreated wood, reaching a maximum of 

about 1000% heavier in the sapwood of several 

American species. It is increased considerably in 

resistance to moisture although still capable of ab¬ 

sorbing light liquids, oils, greases or melted waxes 

when pressure is applied. Dimensional stability is 

greatly improved. 

Data are presented to compare the absorptive ca¬ 

pacities of sapwood and heartwood of several southern 

timber species. 

SECTION V 

PHYSICS AND MATHEMATICS 

A cathode-ray writing device for physics demon¬ 

stration. Robert N. Whitehurst, University of Ala¬ 
bama, University. A device has been constructed 

which reproduces script upon a high-persistence ca¬ 

thode-ray screen. It consists of a graphite-coated slate, 

a stylus, direct-current amplifiers, and a cathode-ray 

tube with power supply. The position of the stylus 

on the slate determines the potentials applied to the 

amplifiers which, in turn, position the cathode-ray 

beam. 

A five-inch screen permits the reproduction of five- 

or six-letter words without crowding. Words are 

visible for about 20 seconds in a darkened room. 

The device is intended for use in demonstrations 

for the benefit of students in elementary electricity 

and electronics. 

A partial analysis of mathematical models implicit 

in experimental designs involving measurements re¬ 

peated upon the same subjects. Oliver L. Lacey, 

University of Alabama, University. Investigations are 

often designed so that measurements are obtained sev¬ 

eral times upon the same individuals under differing 

experimental conditions. Such designs are highly ef¬ 

ficient in that inter-individual variability as component 

of error can easily be removed by statistical analy¬ 

sis. They introduce, however, a danger that, unless 

careful attention is paid to the mathematical model 

basic to the analysis, inferences may be drawn about 

the population at large which are in fact valid only 

for the particular set of subjects treated in the ex¬ 

periment. Appropriate statistical models will be dis¬ 

cussed for such experiments involving statistical an¬ 

alysis by means of Student’s t-test, chi-square, and 

correlation, and the problem will be stated, together 

with a suggestion for a possible solution, as it oc¬ 

curs in the analysis of variance situation. 

SECTION VI 

INDUSTRY AND ECONOMICS 

Improvement of machinability in high phosphorus 

gray cast iron. William W. Austin, Jr., Southern 
Piesearch Institute, Birmingham. This paper sum¬ 

marizes the results of an investigation carried out 

at the Southern Research Institute under the spon¬ 

sorship of the Woodward Iron Company of Birming¬ 

ham, Alabama. Following a careful review of the 

literature on the metallurgy of cast iron and its re¬ 

lation to machinability, a program of experimental 

work was undertaken with the objective of finding 

commercially feasible means of overcoming the harm¬ 

ful effects of phosphorus upon the machinability of 

high phosphorus gray iron castings. 

Three fundamental methods of approach have been 

followed in investigating the problem of improving 

machinability of high prosphorus gray irons. They 

may be summarized as follows: 

First, modification of the mode of occurrence of the 

phosphide constituent in the microstructure. This 

approach has as its object overcoming the abrasive¬ 

ness of iron phosphide by changing its structure, 

properties, and composition through alloy additions. 
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Second, control of microstructure exclusive of the 

phosphide constituent. The object of this method of 

attack is to produce a soft ferritic matrix structure 

instead of the relatively hard pearlitic matrix normally 

characteristic of high phosphorus gray irons. A struc¬ 

ture of this type would exert less abrasive or dulling 

action on cutting tools during machining operations. 

A third approach to the problem deals with out¬ 

right removal of constituents known to have adverse 

effects on machinability. Desulphurization and dephos- 

phorization treatments of the molten iron, and com¬ 

binations of these treatments with alloy additions 

are included under this heading. 

The results obtained from these studies indicate 

that significant improvement in machinability of a 

selected base iron may be attained by a combined 

treatment involving sodium carbonate desulphuriza¬ 

tion and zirconium alloy addition. The cost of this 

treatment based on laboratory scale operations is 

estimated at less than $5.00 per ton of treated iron. 

An electronic dynamic pressure gage. S. D. Mox- 

ley, Jr., University of Alabama, University. Manom¬ 

eters used for pressure indication in wind-tunnel test¬ 

ing do not respond to rapid pressure vibrations, 

because of the inertia of their liquid columns. They 

are useful, therefore, only in measuring static pres¬ 

sure. 

The author has attempted to develop a “dynamic” 

pressure gage, with which a waveform of the pres¬ 

sure vibration on an airfoil surface can be recorded 

or viewed on an oscilloscope screen. The experimental 

gage developed employs a variable-capacitance ele¬ 

ment consisting of two metal plates V2 inch in di¬ 

ameter and mounted 0.0005 inch apart. One plate 

is a diaphragm of 0.001 inch thick aluminum foil, 

the other is a stiff copper disk. Pressure variations 

on the diaphragm change its spacing with respect to 

the copper plate, and therefore change the capaci¬ 

tance between the two plates. The aluminum dia¬ 

phragm is mounted so as to fit flush within an airfoil 

surafee, and form a part of the surface. 

Capacitance variations of the gage are transformed 

into electrical impulses by employing the gage as 

part of a resonant circuit. These impulses are am¬ 

plified for use in measuring static and dynamic pres¬ 

sure. 

The gage developed shows a sensitivity to pressures 

smaller than 0.001 pound per square inch, and re¬ 

sponds to the pressure frequencies desired. While 

the gage is still in the experimental stage, it is hoped 

that a practical model can very soon be put to use. 

SECTION VIII 

THE SOCIAL SCIENCES 

A food cost study on selected fruits and vegetables. 

Elna E. Daniels, University of Alabama, University. 
A cooperative study of the cost of selected fruits 

and vegetables, under the direction of Dr. W. A. 

Krehl at Yale University, was begun in October 1946 

and is still underway. 

The data collected included the brand name, grade, 

price, and amount of food canned in tin and glass, 

frozen and fresh. The information was obtained from 

three super market type stores in Tuscaloosa, Ala¬ 

bama during the second full week of every month. 

In order to compare edible portions of all fruits 

and vegetables, fresh foods were purchased, weighed, 

prepared as for canning, reweighed, and the price 

of edible portion calculated. 

The information thus far obtained indicated: 

(1) Food canned in tin were available in largest 

number with greatest frequency at the lowest price. 

(2) Frozen foods were second in availability but 

at a higher price than foods canned in tin. 

(3) Fresh foods varied in availability and price. 

(4) Foods canned in glass were not usually avail¬ 

able on this market. 

Plantation medicine in Alabama and the Old South. 

Weymouth T. Jordan, Alabama Polytechnic Insti¬ 
tute, Auburn. In the pre-Civil War period white 

southerners showed a continuing and absorbing in¬ 

terest in the health and hygienic care of the Negro. 

He was believed to differ physiologically from whites; 

professional and non-professional practitioners and 

others contended that he was not of the same species 

as whites. Despite these concerns no medical college 

offered courses either on diseases peculiar to the 

South or to the Negro. Furthermore, no publicized, 

practical one-volume account of medical care of 

slaves was available in 1861. The most useable printed 

information on the subject was scattered in various 

agricultural journals. However that may be, an ex¬ 

tensive effort toward a book on Negro medicine was 

made in 1859-1860 by John Stainbach Wilson, an 

Alabama-Georgia physician. Wilson also wrote a sc¬ 

ries of articles titled “The Peculiarities and Diseases 

of Negroes” for the American Cotton Planter and Soil 
of the South, an agricultural periodical of Montgom¬ 

ery, Alabama. Therein he presented the accepted and 

considered southern medical and popular “scientific” 

attitudes toward the Negro. Publication ot his fuller 

manuscript, completed late in I860, was interrupted 

by the Civil War; and it was not printed afterwards 

because former slave-owners no longer possessed their 

old intimate and economic interest in the Negro, l'lie 

articles in the American Cotton Planter therefore as¬ 

sume an unique significance. In content and volume 

they comprise one of the most important series ot 

essays of their type printed before 1861. Wilson and 

his articles have boon neglected In modern historians. 

Moreover, nothing resembling a synthesis on Negro 

medicine from the viewpoint ot the antebellum agri¬ 

culturist’s interest in the subject has been attempted 

This paper, based on Wilson s articles and other inn 

terials from early agricultural journals as well as on 
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works of recent students of southern and medical his¬ 
tory, is a tentative effort toward such a synthesis. 

Some longitudinal factors pertaining to happiness. 
Orman McDonald, Birmingham-Southern College 
Birmingham. Most studies of child psychology, per¬ 
sonality and mental hygiene bear out the point that 
the quality of early adjustment bears significant re¬ 
lationship to the kind of adjustment which will be 
made in the later life of the individual. Very few 
studies, however, have sought to measure the quan¬ 
titative relationships between early and later adjust¬ 
ment. The present study was undertaken with this 
latter purpose in mind. 

College graduates of a ten-year period (1935-1945 
inclusive) were chosen as subjects, and these grad¬ 
uates were chosen from two quite different colleges; 
one was a small Southern denominational college, 
and the other was a fairly large Northern state uni¬ 
versity. Information was secured by means of a ques¬ 
tionnaire, recorded interviews and college transcripts. 
The first two sources yielded data concerning gen¬ 
eral information, one’s subjective relationships with 
his associates throughout his past life, and subjective 
estimates of one’s happiness at different periods 
throughout life. The latter source gave objective 
data concerning one’s college record, making it pos¬ 
sible to check the representativeness of the respond¬ 
ing sample. 

The results, tabulated statistically, yielded some 
significant findings. It was found that general en¬ 
vironmental factors (for example, family size, in¬ 
come, occupation) bore no relationship to one’s hap¬ 
piness. On the other hand many of the results in¬ 
dicated that happiness is a longitudinal factor; there 
is a significant relation betwen present happiness and 
happiness at every age level in the past life. One’s 
adjustment even during the pre-school years has sig¬ 
nificant, quantitatively measurable effect on one’s 
ability to achieve happiness as an adult. 

The present study is indicative more than it is 
conclusive, ft simply seeks to discover some of the 
factors which need to be investigated more thoroughly 
in the future. 

Emotionality and perceptual defense. Elliott Mc- 

Ginnies, University of Alabama, University. Recog¬ 
nition thresholds and galvanic skin response during 
the pre-recognition period were measured for eighteen 
observers presented tachistoscopically with eleven 
neutral and seven emotionally-toned words, randomly 
ordered. The observers reacted with GSR’s of sig¬ 
nificantly greater magnitude during the pre-recog¬ 
nition presentation of the critical words then they 
did before recognizing the neutral words. In addi¬ 
tion, the observers displayed significantly higher 
thresholds of recognition for the critical than for the 
neutral words. Hypotheses made before recognition 
of the charged words were of such a nature as to 
indicate resistance to recognizing these words. 

The findings are interpreted as representing con¬ 
ditioned avoidance of verbal symbols having unpleas¬ 
ant meanings to the observer. The stimulus word 
serves as a cue to deeply imbedded anxiety which is 
revealed in autonomic reactivity as measured by the 

GSR. Avoidance of further anxiety is contemporane¬ 
ously aroused in the form of perceptual defense 
against recognition of the stimulus words. 

The Alabama Constitutional Convention of 1819; 
a study in constitution making on the frontier. Mal¬ 

colm C. McMillan, Alabama Polytechnic Institute, 
Auburn. In 1819, forty-four delegates met in Hunts¬ 
ville to write Alabama’s first constitution. Many of 
them had recently brought definite ideas about con¬ 
stitution making from their native states. They were 
surrounded by frontier conditions in the Alabama 
territory. These two facts basically effected the writ¬ 
ing of the constitution. 

A committee of 15, composed mainly of delegates 
from “plantation” counties, wrote the original draft 
of the constitution. Among its more significant fea¬ 
tures were: the requirement that a voter be a white 
man and a member of the militia unless exempt by 
law from military service; the provision that the 
federal ratio should be the basis of apportionment in 
the state legislature; annual elections and annual 
sessions of the legislature were provided for; a gov¬ 
ernor with veto power and some appointive power 
was to be elected by the people every two years. 

But as the St. Stephens Halcyon of July 26, 1819, 
declared the “plain men” of the convention effected 
many changes in the original draft. They abolished 
the militia qualification for voting; defeated the efforts 
of the planters to count three-fifths of the slaves as 
a basis for representation in the state legislature; re¬ 
duced the minimum age for legislators; curtailed the 
power of the governor over legislation; reduced resi¬ 
dence requirements for voting and for election to the 
senate; and made the clerks of court elective by 
the people. All these changes made the constitution 
a more democratic document. 

In 1819, the constitutions of Alabama and Kentucky 
were the most democratic in the nation. Though lib¬ 
eral by comparison with the constitutions of other 
states, the new Alabama constitution was not demo¬ 
cratic by standards soon to be established by Jack¬ 
sonian Democrats. Judges were appointed by the leg¬ 
islature for life and the people elected few of their 
officials. 

Conditions of human variability. Paul S. Siegel 

and Adelia deYampert, University of Alabama, Uni¬ 
versity. The study examined certain factors as they 
affect the variability of the human subject. Forty- 
eight men and forty-eight women recruited from the 
student body of the University of Alabama were em¬ 
ployed in a situation which presented two equally 
effortful means of realizing a common goal. The 
subject was confronted with two light switches wired 
in series with a light bulb, and instructed to turn 
off the light by using either switch. In a series of 
40 trials, variability was defined as the number of 
times the subject changed from the use of one switch 
to the other in turning off the light. The effect upon 
variability of the four parameters, sex, spatial sepa¬ 
ration, time interval betwen trials, and motivation 
(speed differences) was evaluated by an analysis 
of variance. No sex difference was found. With wide 
spatial separation of the switches, variability was 
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decreased. Short time intervals between trials was 

accompanied by increased variability. High motiva¬ 

tion lessened variability. All three of these effects 

were statistically significant. 

Activity as a function of hunger. Morris Stein¬ 

berg and Paul S. Siegel, University of Alabama, 
University. Four groups of white male albino rats, 

each group consisting of ten animals, were deprived 

of food for 12, 24, 36, and 48 hours respectively. 

Activity at the end of each of these periods was meas¬ 

ured for thirty minutes in a photoelectronic measur¬ 

ing device. It was found that activity increased with 

hunger up to 24 hours; thereafter no further increase 

occurred. 

Several shortcomings inherent in a similar experi¬ 

ment by Richter were corrected by the employment 

of a more sensitive measuring device and by using 

a larger sample. 

A preliminary study of maze habit retention by 

albino rats. Daniel V. Taub, University of Alabama, 
University. The experiment reported in this paper 

was designed to form a basis for an extensive study 

of retention of learned material by animals. 

Three samples of rats were used in a modified Carr 

type maze. The subjects learned the maze under 

the conditions of massed learning. One sample of 

female rats ran to a criterion of learning of two 

successive errorless trips through the maze while 

the other two groups, one male and one female were 

run to a criterion of four out of five errorless trials. 

It is felt that the results indicate that the animals 

used forget a learned maze piattern and that there 

is a suggestion that their curve of forgetting may, 

in a more extensive experiment, be similar to the 

decay function which is held as characteristic of 

forgetting in humans. 



MEETING OF EXECUTIVE COMMITTEE 

Montgomery, Alabama 

February 5, 1949 

The annual winter meeting of tire Executive Com¬ 
mittee of the Alabama Academy of Science was called 
to order by President Emigh in Room 413, Postoffice 
Building, Montgomery, Alabama, at 2:10 p.m. on 
February 5, 1949. The reading of the minutes of the 
last meeting of the Executive Committee was dis¬ 
pensed with. The treasurer, Dr. Brown, reported that 
the financial situation of the Academy is not as good 
as desired; to date, approximately $100 has been re¬ 
ceived as a residt of the circular form letter sent out 
by Mr. Emigh. As a result of these additional funds, 
there is a cash balance of $427.84, of which $152.13 
is owed to the Weatherford Printing Press, leaving 
an actual balance of $275.71. Also, there is a sum of 
$150 contributed by the Goethe Research Funds 
which has not yet been matched. The treasurer will 
be mailing out the request for dues in the near future, 
at which time attention will be called to the circular 
letter of Mr. Emigh, with the hope that more gifts 
will accompany the annual dues. 

President Emigh reported that the poll vote fav¬ 
ored doubling of the dues; the actual proposal to 
double the dues will be referred to the annual meet¬ 
ing. 

The report of the Research Committee, sent to 
President Emigh in the form of a letter by Dr. Poor, 
was read by the Secretary. The report suggests a 
change in the awarding of the Founder’s Prize, name¬ 
ly, that a $5 prize, one for each section, be awarded 
to the best paper presented by a student holding a 
bachelor’s degree, and that this money be that sent 
to us by the A.A.A.S., if that be permissible. Chair¬ 
man Emigh reported that no paper had been awarded 
a Founder’s Prize as yet, and that the two final ones 
were in the hands of Dr. Boyd, University of Georgia, 
for his decision. 

The Chairman referred to the funds sent us by 
the A.A.A.S., and announced the 1946 grant had 
been lost, because no one had used it. 

Dr. Harper, Chairman of the Editorial Board, re¬ 
ported that there was no special report and that 
the papers which had been approved were in the 
hands of the Editor. He also asked that consideration 
be given by the group to a return to the old format 
of the Journal. 

Mis' Evans read the report of the Coordinator with 
Science Clubs of America, Miss Boehmer. Notices of 
the Science Talent Search and of the Gorgas Schol¬ 
arship Contest have been mailed to all members of 
the Alabama Junior Academy of Science and of the 
Science Clubs of America, including directions for 
proper handling of the contest with special atten¬ 
tion to correct completion of entry blanks. A similar 
announcement regarding the Academy of Science 
meeting is planned for early March. 

M iss Evans then reported, as Senior Counselor of 
the Jn nior Academy, that letters and Form I had been 

sent to over 200 high schools in the state; 16 clubs' 
have replied with dues and Form I. Two high schools, 
Russellville and Prattville, have organized new science 
clubs. Miss Leonard wrote the high schools in Bald¬ 
win, Mobile, and Washington Counties. 

The report of the special industrial membership 
sub-committee, in the form of a letter to President 
Emigh, was read by the Secretary. The gist of the re¬ 
port was that no new members have been obtained, 
and that it did not seem likely that any would. 

The Chairman suggested that it might be possible 
to interest industrial concerns in giving money to sub¬ 
sidize research in graduate school, and that the Acad¬ 
emy might choose the building-up of research in the 
state as a worthy goal. 

Dr. Xan, Editor of the Journal, reported that, at 
the present rate of progress, the Journal would be 
printed and ready for distribution by the annual meet¬ 
ing in May. A brief discussion regarding the means 
of financing the Journal followed. 

Mr. Jennings, reporting for the Finance Committee, 
announced that plans are under way to ask the State 
Legislature for funds to support the Journal. Following 
a short discussion, Mr. Jennings moved, Father Yancey 
seconded, that it be resolved that the Executive Com¬ 
mittee of the Alabama Academy of Science is in 
favor of applying to the Legislature for state aid to 
publish and distribute its journal; and that we, the 
members of the Executive Committee, do separately 
and severally pledge ourselves to take the matter up 
with our representatives in the Legislature to induce 
them to support a bill appropriating funds for that 
purpose. The motion was put and passed. 

Dr. Farmer reported for the Local Arrangements 
Committee that plans are proceeding satisfactorily 
for the annual meeting at his institution. The secre¬ 
tary then requested that the Section Chairmen send 
him their programs by April 5, to permit him to get 
copy to printer in time for meeting. 

The Secretary reported for the Admission to Mem¬ 
bership Committee that approximately 20 new mem¬ 
bers have been accepted this fall, and asked that 
section Chairmen canvass colleges for new members 
in their sections. 

It was suggested that a change be made in the 
by-laws so that the Editorial Board and the Publica¬ 
tions Committee be made one and the same. 

The Chairman asked Miss Geisler what success 
she had had in interesting high school teachers in 
joining the Senior Academy. She reported that several 
Jefferson County teachers had evinced interest, and 
that several high school graduates now in college 
joined. She then raised the question of the conflict 
between Junior Academy meetings and the Senior 
Academy meetings, to which both Mr. Toffel and 
Miss Evans spoke. Dr. Xan then questioned how 
many high school teachers would attend the Senior 
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Academy on the basis of interest in the proceedings 
alone, and not solely because of their proximity at the 
time of the Senior and Junior Academy meetings. 
After some further discussion. President Emigh an¬ 
nounced the appointment of the following to the 
Committee to study the possibility of interesting high 
school science teachers in the Senior Academy and 
tc develop the science education section to include 
tcpics of interest to high school teachers empow¬ 
ered by the executive committee meeting of April 
15, 1948: Dr. J. L. Kassner, Chairman, Miss E. Geis- 
ler, Mrs. E. Craig, Miss M. Perry, and Dr. E. V. 
Jones. Dr. Basore asked that this committee study 
the conflict that occurs because of the identical dates 
of meeting of the Junior and Senior Academies, and 
report if any solution can be found. A suggestion was 
made that regional meetings in the state for the 
various science clubs might be possible, with winners 
of the best projects and papers being invited to the 
meetings of the Senior Academy. 

Chairman Emigh reported that the question of 
the number of past-presidents on the Executive Com¬ 
mittee had been raised, and asked the opinion of 
the meeting with regard to the present statement in 
the constitution. Dr. Xan moved, Mr. Francis sec¬ 
onded, that Article VIII, Section 6, of the Charter 
be changed to read “last three past-presidents” in¬ 
stead of all active-presidents. Since this requires the 
approval of the membership, action was deferred 
until the annual meeting. 

Chairman Emigh then asked Miss Evans to present 
for discussion a question which arose at the fall meet¬ 
ing of the Junior Academy of Science. Miss Evans re¬ 
ported that the matter of organizing a colored section 
of the Junior Academy of Science had been discussed, 
and also that the science teachers at Parker High 
School in Birmingham had agreed to cooperate in 
such a move. Miss Evans also reported that there 
are as many colored members of high school Science 
Clubs of America as there are white members in 
Alabama. After considerable discussion, it was agreed, 
following a suggestion of Dr. Xan, that President 
Emigh should suggest to the president of the colored 
Senior Academy of Science that that Academy spon¬ 
sor such a move, and to offer the aid of the Senior 
and Junior Academies (white) in organization. 

Dr. Brown next brought up the matter of finances 
again, and wanted to know the opinion of the group 
with regard to asking sustaining members such as the 
large universities and colleges in the state to subscribe 
by schools or departments. The idea met with ap¬ 
proval. He then asked how to handle the problem 
of matching the research gift fund, and announced 
that such funds as those given by Mr. Goethe are 
being separated from the other funds until the finan¬ 
cial status of the Academy is improved. There are 
no unfilled requests at present. Dr. Basore suggested 
that the Academy not match any funds until all 
expenses of the Academy have been met. Further dis¬ 
cussion and remedies were deferred until the annual 
meeting. 

President Emigh adjourned the meeting at 4:25 p.m. 

Alan T. Wager, Secretary. 

TWENTY-SIXTH ANNUAL MEETING 

Executive Committee 

State Teachers College 

Troy, Alabama 

May 5, 1949 

The Executive Committee meeting was called to 
order at 7:55 p.m. by Chairman Emigh in Boom 9, 
Bibb Graves Hall, State Teachers College, Troy, Ala¬ 
bama on May 5, 1949. The minutes of the Executive 
Committee Meetings of February 5 were read and 
approved. 

The Treasurer’s Report, given by Dr. Brown, in¬ 
dicated that the funds of the Academy are still in 
not too good shape. He raised the question regard¬ 
ing the matching of the Goethe Funds. Dr. Basore 
moved, Mr. Jennings seconded, that the Academy 
defer the matching of funds until a later date. The 
motion was put and passed. Dr. Walker referred to 
a previous suggestion of Dr. E. V. Jones that 20 
members of the Academy be found to contribute $10 
each, to match the yearly $200 grant, and said that 
he and Dr. Jones each would contribute $10 to start 
the ball rolling. The Chairman appointed a committee 
to interest members of the Academy in such matching 
procedures, said committee to consist of Dr. E. V. 
Jones, Chairman, Dr. Walker and Professor Land. 

Mr. Emigh, reporting for the membership commit¬ 
tee in the absence of Dr. W. B. Jones, said that sev¬ 
eral new industrial members had been obtained re¬ 
cently. 

The secretary, reporting for the research commit¬ 
tee in the absence of Dr. Tower, read the summary 
given by Dr. Tower. He also read the letter from Mr. 
Nussbaum, Acountant for A.A.A.S., clarifying the 
situation regarding the research funds given by the 
A.A.A.S. Dr. Xan suggested that the funds be made 
available to the membership without matching. Dr. 
Brown moved. Dr. Xan seconded, that the research 
committee be made a rotating committee similar to 
the long range planning committee. The motion 
passed. Dr. Xan moved that the eight $5 awards 
be made available, one to each section, for the best 
paper presented by a student of any Alabama College 
or University in the particular section. Dr. Basore 
seconded the motion. The motion carried, after some 
pro and con discussion. 

The Chairman, reporting for Dr. Lloyd ot the long 
range planning committee, said that Dr. Lloyd sug¬ 
gested a new committee. 

Miss Boehmer reported as coordinator tor the 
Junior Academy of Science. Following the formal 
report, she suggested that there be just one person 
for head counselor and coordinator, because of 
the duplication of duties, and that the work done 
by all three counselors be redistributed among the 
three members. Mr. Toffcl moved. Dr. \\ alker see 
ondcd, that the report be accepted. Dr. Faces moved. 
Dr. Xan seconded, that the head counselor assume 
the duties of coordinator. The motion passed. 

The secretary read the report ol Dr. Reynolds. 
A.A.A.S. councilor, in his absence. Ihe report "as 
accepted. 
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Dr. Xan, reporting as editor, said that the pub¬ 
lication of the Journal had been held up by absence 
of papers from two sections, but that it would be 
printed as soon as possible. The report was accepted. 

Dr. Kassner reported for the science talent search 
committee that Alabama had three members consid¬ 
ered among the first 40 of the nation, but that they 
had been thrown out because of technicalities. The 
high school principals and teachers did a better job 
of preparing credentials this year than before. At 
present, the control of the contest is being reorgan¬ 
ized, with a board of directors being set up. Mr. 
Thomas Martin has begun to take an active interest, 
with the result that there will probably be more 
push behind it from outside the Academy. The Cham¬ 
ber of Commerce has asked that Dr. Kassner be made 
a member of the board of directors, to represent the 
Senior Academy. One change requested by the Ala¬ 
bama Academy of Science has been made—the mon¬ 
ey won by any successful contestant may be used 
only at a college in the state of Alabama. However, 
all the winners may choose the same college in the 
state, if they so desire. He reported also that the 
general national average was lower than usual, and 
asked for suggestions and criticisms. The report was 
accepted. 

The secretary reported an increase of forty-four 
members, as chairman of the committee of admis¬ 
sion to membership. The report was accepted. Dr. 
Brown suggested that the industrial members’ names 
be included in the main body of the membership list 
as well as in front. 

Miss Evans, reporting as head counselor, said that 
there are now 25 clubs in the state, an addition of 
nine. The possibility of district meetings was approved 
al the spring meeting of the counselors. The question 
of joint meetings of the two Academies was brought 
up for discussion; Miss Evans moved, Mr. Toffel sec¬ 
onded, that the Senior Academy and the Junior 
Academy have separate meetings. Dr. Xan moved, 
Mr. F rancis seconded, that the question of joint or 
separate meetings of the two Academies be referred 
to the new executive committee. The second motion 
passed. 

Miss Geisler reported that she had tried to interest 
high school teachers and students in Jefferson Coun¬ 
ty in joining the Senior Academy with limited success. 

The secretary’s report was given and accepted. 
Dr. Lacey asked that the secretary send copies of 

the program to all speakers, whether members or 
not. It was suggested instead that each section chair¬ 
man be sent extra copies, to mail or give to those 
whom he has invited. 

The secretary suggested that the work of the 
Academy might be more efficiently handled if one 
man has the position of secretary-treasurer. Mr. 
Jennings moved, Mr. Francis seconded, that the nom¬ 
inating committee be instructed to nominate one man 
for the position of secretary-treasurer. The motion 
passed. 

Mr. Jennings reported that the bill for appropria¬ 
tions from the State Legislature has been drafted, 
and will be presented. He asked that the Academy 
members be ready to appear before the legislative 

committee. At the request of the president, the sec¬ 
retary read the bill; 

A BILL TO BE ENTITLED AN ACT 

To make an appropriation to the Board of 
Trustees of the Alabama Academy of Science 
to be used in defraying the cost of publish¬ 
ing the Journal of the Alabama Academy of 
Science. 

BE IT ENACTED BY THE LEGISLA¬ 
TE BE OF ALABAMA; 

Section 1. there is hereby appropriated 
out of any funds in the state treasury not 
otherwise appropriated the sum of two thous¬ 
and dollars ($2,000) for each of the fiscal 
years ending September 30, 1950 and Sep¬ 
tember 30, 1951, to the use of the Board of 
Trustees of the Alabama Academy of Science 
for defraying the cost of publishing the 
Journal of the Alabama Academy of Science. 

Section 2. This Act shall become effec¬ 
tive immediately upon its passage and ap¬ 
proval by the Governor, or upon its other¬ 
wise becoming a law. 

Dr. Farmer, reporting for the local arrangements 
committee announced that all the meeting rooms 
were ready, that each room has a host and hostess, 
and that the members of the Specs Club would be 
available to assist in every way possible. Because 
of the large number of Juniors and the small number 
of Seniors, the banquet halls were being interchanged. 

Dr. Xan, reporting for Dr. John Hall Jones, sug¬ 
gested that the Academy consider seriously the re¬ 
placement of the present type of specialized program 
by a symposium or forum type in all sections where 
feasible, with particular emphasis to be placed on 
the teacher, the student, and the place of science in 
the state of Alabama. The results of such discussions 
should be reported in full in the Journal. Also, it 
was suggested that a general symposium be held for 
the entire membership. It was suggested that this 
problem be made part of the study of the long range 
planning committee. 

An amendment to the constitution was next pre¬ 
sented by the secretary at the request of the chair¬ 
man. It was moved by Mr. Jennings, seconded by 
Dr. Xan, that the words “Chairman of the Board of 
Trustees,” be inserted at the proper place. The fol¬ 
lowing statement of the admission to the Articles of 
Incorporation was then approved by the executive 
committee: 

It is moved that section 6, Article VIII, OFFI¬ 
CERS, of the Articles of Corporation of the Ala¬ 
bama Academy of Science be altered to read as 
follows: 

“the affairs of the Academy shall be man¬ 
aged by an executive committee which shall 
be composed of the elected officers together 
with the three immediate past presidents, 
the chairman of the board of trustees, and 
the chairmen of standing committees author¬ 
ized by the by-laws,” instead of . . . all ac¬ 
tive past-presidents . . . 
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An amendment to the by-laws was then presented 
as above. It was moved by Mr. Jennings, seconded 
by Mr. Francis, that this be approved. The following 
motion was put and carried: 

It is moved that section 16, Article V, DUTIES 
OF OFFICERS, be eliminated from the by-laws 
of the Alabama Academy of Science; that sections 
now numbered 17, 18, 19 and 20 be renumbered 
16, 17, 18 and 19: and that new section 16, Edi¬ 
torial Board, be written to read: 

“the Editorial Board shall secure copies of 
papers from the chairmen of the various 
sections, shall approve and recommend pa¬ 
pers and abstracts which are to be published 
in the Journal and shall furnish such other 
assistance to the editor of the Journal as 
may be possible.” 

Mr. Emigh reported on his visit to various colleges 
in the state and of the general interest felt in many 
of the Teachers colleges. He mentioned of the ap¬ 
proval given by the executive committee to the 
doubling of the dues, and said that this was to be 
brought before the general meeting. 

Mr. Emigh appointed the following members to 
the nominating committee: Dr. Brown, Chairman; Mr. 
Jennings, Dr. Stevens. 

Dr. Lacey moved, Dr. Shotts seconded, that the 
long range planning committee be instructed to 
study the problem of streamlining the set-up of the 
Academy and the problem of reducing the number 
of committees. The motion passed. 

The meeting was adjourned by the Chairman at 
10:30 p.m. 

Alan T. Wager, Secretary. 

PRELIMINARY BUSINESS MEETING 

Kilby Auditorium 

State Teachers College 
Troy, Alabama 

May 6, 1949 

The preliminary business meeting of the Alabama 
Academy of Science was called to order by President 
Emigh in Kilby Auditorium, Troy State Teachers 
College at 11:30 a.m. on May 6, 1949. The minutes 
of the preliminary business meeting of the 25th an¬ 
nual meeting were read and approved. The secre¬ 
tary then read a summary of the minutes of the 
executive committee meeting of May 5, 1949 for 
information purposes. 

Dr. Farmer, chairman of the local arrangements 
committee, announced changes in the banquet time 
md place, the time being moved up to 6:30 p.m. 
and the locale shifted to the Troy Hotel. Pie also 
requested that all sections hold to their time schedule 
as closely as possible in order to keep the meeting 
running smoothly. 

Mr. Stephan, in charge of the field trips of May 
7, 1949, made the final announcements concerning 
them, and said that the buses would be ready to start 
at 9:00 a.m. instead of 10:00 a.m. as described in the 
program. 

The chairman then requested that the secretary 

read to the group the amendments (see minutes of 
executive committee of May 5, 1949) to the by¬ 
laws, as approved by the executive committee on 
May 5, 1949, and the proposed amendments to the 
constitution and by-laws. 

The first, being a change in the Articles of In¬ 
corporation, requires approval of the membership; the 
second, being a proposal to increase the dues, is 
of such vital importance that the executive com¬ 
mittee felt the need of the advice of the membership 
before proceeding further. (See final business meeting 
minutes for complete statements.) Mr. Emigh spoke 
or. both of these proposals. 

The chairman announced the following committee 
appointments: 

Auditing Committee for the Senior Academy—Dr. 
O. L. Lacey, Professor J. E. Land; 

Auditing Committee for the Junior Academy—Dr. 
Hugh Pallister, Miss Clustie McTyeire; 

Resolutions Committee—Miss Winnie McGlamery, 
Mr. P. P. B. Brooks, and Mr. H. Craig Sipe. 

He also announced that two invitations had been 
received by the Academy for the twenty-seventh an¬ 
nual meeting and that these would be voted upon at 
the final business meeting. 

The meeting was adjourned at 12:00 M. 

Alan T. Wager, Secretary. 

FINAL BUSINESS MEETING 

Kilby Auditorium 

State Teachers College 
Troy, Alabama 

May 6, 1949 

The final business meeting of the 26th annual meet¬ 
ing of the Alabama Academy of Science was called 
to order by President Emigh in Kilby Auditorium, 
Troy State Teachers College at 4:30 p.m. on Max 
6, 1949. 

The minutes of the final business meeting of the 
25th annual meeting were read and approved. 

Dr. Brown, reporting for the nominating committee, 
presented the following list of candidates for con¬ 
sideration by the group: 

President: Dr. C. A. Basore, Alabama Polytech¬ 
nic Institute 

President-Elect: Dr. Harold E. Wilcox. Bir¬ 
mingham-Southern College 

Secretary-Treasurer: Mr. W. T. Wilks. State 
Teachers College, Troy 

Editor: Dr. John Nan, Howard College, Birming¬ 
ham 

Statistician: Dr. Roland M. Harder. State Coo 
logical Survey, Universitx 

Councilor for A.A.A.S.: Miss Kaiiierine \ hk 

ery, Alabama College, Montevallo 

Counselor for Junior Academy of Scicnci Mr. 

William Coeeiei.u. Murphx High School, 
Mobile 
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Coordinator: Miss Lillian Leonard, Baldwin 
County High School, Bay Minette 

Trustees: Mr. L. M. Smith (3), Alabama Power 
Co., Birmingham; Mr. E. D. Emigh (3), Mont¬ 
gomery 

Biology Section: Vice-president and Chairman, 
Dr. J. O. Foley, Alabama Medical College, 
Birmingham; 

Vice-chairman, Dr. J. S. Dendy, API, Auburn. 

Chemistry Section: Vice-president and Chairman, 
Prof. James E. Land, A.P.I., Auburn; 

Vice-chairman, Dr. J. A. Fraser, State Teach¬ 
ers College, Troy. 

Geology and Anthropolgy Section: Vice-president 
and Chairman, Mr. Steve Wimberly, Mound- 
ville; 

Vice-chairman, Dr. H. H. Pallister, State Geo¬ 
logical Survey, Montgomery. 

Geography and Conservation Section: Vice-presi¬ 
dent and Chairman, Dr. | A. Tower, Bir¬ 
mingham-Southern College; 

Vice-chairman, Mr. Paul Swarthout, Mont¬ 
gomery. 

Physics and Mathematics Section: Vice-president 
and Chairman, Dr. F. H. Mitchell, Box 1392, 
University; 

Vice-chairman, Mr. P. P. B. Brooks, Sidney 
Lanier High School, Montgomery. 

Industry and Economics Section: Vice-president 
and Chairman, Mr. L. M. Smith, Alabama 
Power Co., Birmingham; 

Vice-chairman, Mr. A. B. Haswell. 

Science Education Section: Vice-president and 
Chairman, Dr. Charles K. Arey, University; 

Vice-chairman, Mrs. Margurete P. Hayes. 

Social Science Section: Vice-president and Chair¬ 
man, Dr. John Hall Jones, Howard College, 
Birmingham; 

Vice-chairman, Dr. Paul A. Seigel, University. 

Chairman Emigh asked for nominations from the 
floor. Dr. Lassner moved, Mr. Jennings seconded, that 
the nominations be closed and the secretary cast a 
unanimous ballot for the list as presented. The mo¬ 
tion was put and carried. 

Dr. Xan moved, Mr. Francis seconded, that the 
Academy accept the invitation from Alabama Poly¬ 
technic Institute to have the 27th annual meeting at 
Auburn in 1950. The motion was put and carried. 
Dr. Basore announced that this meant that the meet¬ 
ing would have to come between the winter and 
spring quarters at Alabama Polytechnic Institute, on 
March 16-18. Dr. Pallister suggested that the sec¬ 
retary send a letter of thanks to Father Yancey for 
the invitation extended in behalf of Spring Hill Col¬ 
lege. Dr. Xan suggested that the secretary inform 
the secretaries of other professional scientific so¬ 
cieties in the Southeast of this date, to see if conflicts 
could be avoided. 

The secretary read the report of the resolutions 
as handed to him by Miss McGlamery, the chairman 

ol the resolutions committee. It was suggested that 
an addition be made to the report as presented in 
the form of a statement of thanks to Mr. Clarence 
Newsome of the Troy High School for his efforts in 
making the local arrangements for the Junior Acad¬ 
emy. It was moved by Dr. Xan, seconded by Mr. 
Francis, that the report as amended, be accepted. 
The motion passed. 

Dr. Kassner moved, Dr. Xan seconded, the adop¬ 
tion of the following amendment to the Articles of 
Incorporation: Section 6, Article VIII, OFFICERS, 
be altered to read: 

“the affairs of the Academy shall be man¬ 
aged by an executive committee which shall 
be composed of the elected officers together 
with the three immediate past presidents, 
the chairman of the board of trustees, and 
the chairmen of standing committee author¬ 
ized by the by-laws,” instead of . . . all ac¬ 
tive past-presidents . . . 

The motion was adopted unanimously. 
At the request of the chairman, the secretary read 

the following proposal to amend the by-laws: 

that Article II, DUES, be altered to the extent that 
dues of all members except fife, sustaining, and in¬ 
dustrial be doubled. 

The secretary reported that the executive com¬ 
mittee was unwilling to pass this amendment without 
an expression of opinion from the general member¬ 
ship. After discussion in some detail by Dr. Iluyck, 
Dr. Regal, Dr. Wingard, Professor Land, and Dr. 
Jones, Dr. John Hall Jones moved, Dr. Wingard sec¬ 
onded, that the executive committee defer action 
on the raising of the dues as described above until 
it is seen what action, if any, the state legislature will 
take on the bill now pending and that the executive 
committee use its powers to alter the by-laws as de¬ 
scribed above only if no money is appropriated by 
the legislature to support the expense of the Journal. 
The motion was put and passed. Mr. Jennings then 
asked that all members of the Academy work as hard 
as possible to get the bill before the legislature 
passed and stated that it is the custom for many state 
legislatures to give more support to the Academies 
of Science than we are requesting. Dr. Basore re¬ 
ported that Representative Roberts Brown will keep 
him notified of the progress of the bill. Mr. Emigh 
then presented the certificates of membership to the 
new members. 

Dr. Farmer reemphasized the change of time and 
place for the annual banquet of the Senior Academy. 

Dr. Xan, in his capacity as editor, requested the 
retiring section chairman to send all papers and ab¬ 
stracts to him as soon as possible. The secretary also 
asked that either he, or the new secretary, or the 
new president, be notified of the paper, if any, voted 
to compete for the Founders’ Prize in each section, 
since the new research committee has not yet been 
appointed. 

The meeting was adjourned at 5:15 p.m. 

Alan T. Wager, Secretary. 
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REPORT OF THE TREASURER FOR THE 
PERIOD ENDING MAY 6, 1949 

Receipts 

Balance on hand, April 13, 1948 ..$1,113,55 
Received as membership dues and donations 1,295.00 

Total Receipts _$2,408.55 

Disbursements 

April 13, 1948 to May 6, 1949 

A. T. Wager (Postage and clerical)_$ 21.00 
E. B. Carmichael, Journal postage_ 15.82 
Weatherford Printing Co., Programs, etc. .... 95.89 
A. T. Wager, Telephone, Postage, etc._ 28.58 
P. H. Yancey, Research_ 50.00 
R. E. Wingard, Research ..._ 150.00 
Weatherford Printing Co., ( On Account) ... 600.00 
Check Returned (H. F. Priester)___ 2.00 
E. B. Carmichael, Postage_ 24.64 
A. T. Wager, Sec. aid_ _ 11.00 
Weatherford Printing Co. ( On Account)_ 200.00 
A. T. Wager, Postage and Stationary 16.53 
Advance Printing Co., Printing and address¬ 

ing 350 letters _ _ . _ 7.25 
Irene Gulledge, Sec. aid to Secretary 11.00 
Margaret Van Houten, Sec. aid to Treasurer 10.00 
Josephine Sansone, Sec. aid to Secretary. — 13.05 
Robert D. Brown, Stamps_ 10.00 
Alan T. Wager, Misc. Ex. _ . 15.37 
Josephine Sansone, Sec. aid to Secretary . .. 17.33 
Margaret Van Houten, Sec. aid to Treasurer 3.00 
Josephine Sansone, Sec. aid to Secretary_ 11.93 
Alan T. Wager, Misc. Sec. Expense _ 17.10 
Lillian Brown, Sec. aid to Treasurer 5.00 

Robert D. Brown, Stamps 4.00 
J. Henry Walker, Misc. Exp., Sect. A. 21.41 

Total Disbursements _. ... $1,362.90 
Balance on hand. May 6, 1949 . $1,045.65 

RESEARCH FUND 

Balance in Fund April 13, 1948 $ 405.00 
Received this year _____ 200.00 
Added from Academy fund ... 200.00 

Total _$ 805.00 
Disbursed: 

P. H. Yancey $ 50.00 
R. E. Wingard 150.00 .... ... 200.00 

Balance _ __$ 605.00 
Balance in General Fund, May 6, 1949 $ 440.65 

Robekt D. Brown, Treasurer. 

Auditing Committee: 

Oliver L. Lacey 
J. E. Land 

REPORT OF GORGAS SCHOLARSHIP 
COMMITTEE 

The following were awarded the scholarships in 
the order given: 

1. Tommy Scott, Lynn Consolidated High School. 
Winston County. 

2. Harry Holman Hendon, Phillips High School. 
Birmingham. 

3. James Lyle Kassner, Jr., Tuscaloosa High School. 
Tuscaloosa. 

4. Arvilla Ann Kemp, Hueytown High School, Hu- 
eytown. 
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ALABAMA JUNIOR ACADEMY OF SCIENCE 

OFFICERS, 1948-1949 

President__Rita Wilson, Sacred Heart, Mobile 

Vice-President. _ ___ ... Clifford May, West End High School, Birmingham 

Secretary_Jacqueline Stone, Hueytown High School, Hueytown 

Treasurer  _Thomas Najjor, Saint Barnard High School, Barnard 

CHARTER MEMBERS 

DeKalb County High School ___Fort Payne 

Ensley High School-  Birmingham 

Fairview High School--    Cullman 

Hueytown High School_  Bessemer 

Minor High School-\-Birmingham 

Phillips High School-  Birmingham 

Sacred Heart Academy_   ....Cullman 

Shades Cahaba High School_ Homewood 

Sidney Lanier High School_   Montgomery 

St. Bernard High School___St. Bernard 

St. Paul’s High School-  Birmingham 

Troy High School_  Troy 

Visitation Academy_   .Mobile 

West End High School------- Birmingham 

Woodlawn High School_________ Birmingham 

COUNSELORS, 1948-1949 

Lillian Leonard (1 yr.) -..... . Baldwin County High School, Bay Minette 

Vera Martin (2 yrs.)--...Parrish High School, Parrish 

William Coffield (3 yrs.)----Murphy High School. Mobile 

Lillian Leonard Coordinator for Junior Academy and Science Clubs of America 



THE PAPER PRESENTED AT THE ALABAMA JUNIOR ACADEMY 

OF SCIENCE WINNING FIRST PLACE 

PI IOTOMICROGR APHY 

|ack Preston 

Ensley High School 

Nowadays there remains no branch of photo¬ 

graphic technique that has not been invaded by 

the amateur, thanks to the array of apparatus 

and materials which modern science and manu¬ 

facturing have placed at our disposal. Photo¬ 

micrography, however, has been strangely neg¬ 

lected, owing chiefly to a mistaken belief that a 

great deal of costly apparatus is required. 

Photomicrography must not be coni used with 

microphotography, the former being big pictures 

of little things and the latter being little pictures 

of big things. 

The purpose of my project has been to prove 

that photomicrographs can be taken with little 

tr ouble and hardly any special equipment. Those 

interested in microscopy will need little encour¬ 

agement in taking up this work. The photogra¬ 

pher, who may be unaware of the rich field af¬ 

forded by microscopy, will find a broad field 

for the pursuit of his hobby. The cost, if one 

has a camera and access to a microscope, is no 

more than that of ordinary photography. 

Any type of camera may be used for taking 

photomicrographs. In fact, one can make his own, 

because the lens of most cameras must be re¬ 

moved. The lens must be removed because we 

find that the microscope is used as a small pro¬ 

jector, the image being thrown on a screen which 

is a ground glass for focusing. After the focusing, 

the ground glass is replaced with a piece of film. 

The shutter of any camera may or may not be 

used. Exposure may be controlled with a switch 

which turns the illumination on and off. Unless 

one has a cable release for his shutter, this 

method is best for it makes vibrations of the 

camera only a remote possibility. 

The matter of focusing must not be treated 

lightly. For good focusing, a piece of ground 

glass is placed over the back of the camera after 

the back is removed. The specimen to be pictured 

is placed on the stage of the microscope in the 

standard manner and the illumination is adjusted 

to provide an even field not too bright. An over- 

blight field will produce a lack of contrast in the 

negative. After careful focusing the camera is 

loaded and the pictures taken. 

If one has a “fixed focus” camera or one that 

can be set at infinity it is not necessary to remove 

the lens. It will only be necessary to focus the 

microscope in the standard method, provide a 

light-proof covering between the ocular of the 

microscope and the lens of the camera and take 

the picture. Of course, the smaller the camera, 

the more easily mounted it is. Also film for small 

cameras is less expensive and more pictures per 

roll given, sometimes as many as sixteen may be 

obtained. When one has mastered the technique 

of photomicrography, use of filters and color film 

offer new possibilities. Of course, photomicrogra¬ 

phy has its useful side because the things seen 

under the microscope can be retained for ref¬ 

erences. 

My camera, a four-dollar-Falcon, is perfect for 

photomicrography, because the rim about its lens 

fits into the rim above the microscope’s ocular so 

that it isn’t necessary to provide a light-proof 

cover between the two. When I first became in¬ 

terested in photomicrography I followed the in¬ 

structions in an article entitled, “Simple Photo¬ 

micrography.” My results were a series of “dots” 

on the negatives. But after experimenting, I ob¬ 

tained some good results. Each afternoon I had 

available, found me with my eye glued to a 

microscope, hunting new specimens to pose for 

their pictures, ft was with no little pride that I 

returned from the photographers with the pic¬ 

tures of my little victims when I first succeeded. 

There still remains a great deal of pleasure when 

I show my latest pictures to friends. 

Photomicrography has been like a key to a 

new world to me. With it I am able to keep a 

permanent record of that part of nature’s realm 

which is hidden from the eyes of the vast ma¬ 

jority. 



MINUTES OF THE FIFTEENTH ANNUAL MEETING 

of the 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

May 6, 1949 

The officers, counselors, and official delegates of 
die Alabama Junior Academy of Science met at 4:00 
p.m. on May 6, 1949 in the auditorium of the Troy 
High School, Troy, Alabama for the first business 
meeting of the fifteenth anual Alabama Junior Acad¬ 
emy of Science convention. 

Rita Wilson, President, called the meeting to order. 
The minutes of the last annual meeting were read 

by Jacqueline Stone, Secretary, and they were ap¬ 
proved as read. 

As the roll was called by the secretary, the fol¬ 
lowing official delegates answered: 

John Vickers—Saint Bernard High School 
Le Mayne Phares—Sacred Heart Academy 
Edward Robinson—Chilton Co. High School 
Eleanor Wilson—Minor High School 
Sambo Murphree—Troy High School 
Tommy Cherry—C. F. Vigor High School 
Donald Hallman-—Parrish High School 
Richard Nickell—Phillips High School 
Leonard Traywork—Tuscaloosa High School 
Ann House—Ensley High School 
Dita Hammer—Fairview High School 
Don Bailey—West End High School 
Aubrey Baugh—Hueytown High School 
Robert Clark—Holtville High School 

The treasurer’s report was given by John Vickers 
of Saint Bernard High School, in the absence of 
Thomas Najjor, Treasurer, also of Saint Bernard. A 
balance of $28.00 was reported in the treasury. Mur¬ 
phy and Saint Pauls’ High School were reinstated 
in the A.J.A.S. 

Following the treasurer’s report, each delegate gave 
a report on his club’s activities for the past year. 

Miss Wilson, president, appointed a nominating 
committee. Appointed were: 

Sister Mary Charles; Aubrey Baugh; Dita Hammer; 
Donald Hallman; John Vickers; Eleanor Wilson. 

There being no further business the meeting ad¬ 
journed until Saturday morning. May 7, 1949, at 
9:30 a.m. 

The final session of the fifteenth annual convention 
of the Alabama Junior Academy of Science met 
Saturday May 7, L949, at 9:30 A.M., in the audi¬ 
torium of the Troy High School, Troy, Alabama. The 
president, Rita Wilson, called the meeting to order. 

The minutes of the last meeting were read and 
corrected by the secretary. 

The following papers were read before the gen¬ 
eral assembly: 

1. Two Year Study of the Photo-Electric Cell— 
Theory and Practical; John Conway—Baldwin Coun¬ 
ty High School. 

2. Public Enemy No. 2—Cancer; Le Mayne Phares, 
Sacred Heart Academy. 

3. M ars, the Mystery Kingdom; Myron A. Levine, 
Chilton County High. 

4. Hematology; Eleanor Wilson, Minor High. 
5. Expansion and Contraction of Gases; Elwyn 

Woods, Parrish High. 
6. Photoluminescence; Richard Nikell, Phillips High. 
7. Photomicrography; Jack Preston (Author), Ens¬ 

ley High; Joyce Jackson (reader). 
8. Remote Control Pressure Stabilizer; Gary Crain 

(Author), Hueytown High; Anbrey Baugh (reader). 

The resolutions committee submitted resolutions ex¬ 
pressing thanks and gratitude to all who made the 
convention a success. They were read by the secretary. 

The nominating committee presented its candidates 
for offices in the Junior Academy for 1950. The fol¬ 
lowing were nominated: 

President: 
Donald Brice Ensley High School 
Edward Finch Hueytown High School 
Jan Langford Phillips High School 

Vice President: 
Bessie Kittle ... .... Minor High School 
Le Mayne Phares Sacred Heart Academy 

Secretary: 
Tommy Keys C. F. Vigor High School 
Cliff Miller Saint Bernard High School 
Jan Langford Phillips High School 

Treasurer: 
Gradie Bell Gunnels Fairvew High School 
Dita Hammer Parrish High School 

The following were elected: 

President: 
Donald Brice Ensley High School 

Vice President: 
Le Mayne Phares Sacred Heart Academy 

Secretary: 
Cliff Miller Saint Bernard High School 

Treasurer: 
Gradie Bell Gunnells Parrish High School 

The judges’ decisions were given next. The follow - 
ing papers and exhibits won awards: 

Prize Paper: 

Photomicrography—Jack Preston (author); Jo\ co 
Jackson (reader) 

Ensley High—Mrs. Reha Pander, sponsor. 

1 lonorable Mention: 
(1) Photo-Electric Cell -JolmConw as 
Baldwin Co High, Miss Lillian Leonard, sponsoi 
(2) Remote Control Pressure Stabilizer Can 
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Crain (author); Aubrey Baugh (reader) 
Ilueytown High, Miss Edith Geisler, sponsor 

Exhibits: 

I. Biology—Photomicrography—Ensley, Mrs. Reba 
C. Pander, sponsor. 

(Honorable mention) 
Cat Skeleton—Sacred Heart, Sister Mary Charles 

O.S.B., sponsor. 
II. Chemistry—Extracting Cellulose from Sawdust 

—Murphy High, Mr. William Coffield, sponsor. 
III. Physics—(tie) 
a. Hot Air Engine—Parrish High, Miss Kathleen 

Walker, sponsor. 
b. Florescense & Radio Station—Phillips, Mrs. Paul¬ 

ine Long, sponsor. 
IV. Science in Industry—Remote Control Pressure 

Stabilizer—Ilueytown High, Miss Edith Geisler, spon¬ 
sor. 

Dr. James Kassner requested that all the old and 
new officers of the A.J.A.S. meet with him after the 
meeting. 

There being no further business, the meeting ad¬ 
journed until 1950. 

Jacquei.ine Stone, Secretary. 

REPORT OF THE ALABAMA JUNIOR 
ACADEMY OF SCIENCE 

1948-1949 

The officers of the A.J.A.S. met in Birmingham City 
library Nov. 26, 1948. The following members were 
present: Rita Wilson, president; Clifford May, vice- 
president; Thomas Najjor, treasurer; Rev. Charles 
Reiner, counselor to the treasurer; Mrs. Vera K. Mar- 
tain, counselor; Miss Kathryn Boehmer, coordinator; 
Para Lee Evans, ch. of counselors. 

The Constitution and By-Laws were read and the 
duties of each officer explained. Plans to increase the 
enrollment were made. The possibility of helping 
the Negroes organize junior academies was discussed. 

After the meeting, leaders in some of the Negro 
schools were approached concerning the organization 
of a Negro A.J.A.S. It was learned that the Negro 
schools had a similar organization in connection with 
their A.E.A. science group. At the request of Dr. Van 
Dyke of Ala. College for Negroes, Dr. Kassner and 
Miss Evans attended the science division of the Ne¬ 
gro A.E.A. and explained the work of the A.J.A.S. 
and the Gorgas Scholarship. Twenty-two copies of 

the A.J.A.S. Constitution and By-Laws were sent to 
the Negro Science clubs that asked for help. 

At the second meeting on Feb. 26, 1948 all the 
officers and counselors were present except Mr. New- 
some, the local counselor. Plans were made for the 
annual meeting in Troy. 

During the year 25 chapters enrolled. Murphy 
High, and John Carrol High were reinstated. The 
new clubs enrolling were: Autagua, Bethune, C. F. 
Vigor, Holtville, Russellville, Stevenson, Bessemer. 

One hundred and eighteen members registered at 
the meeting at Troy High May 6 and 7. The banquet 
was attended by 136 members. 

The winners of the Gorgas Scholarship were: 
P’irst place-—Helen Allison, Rash, Ala. 
Second place—Richard G. Mills, Birmingham, Ala. 
Third place—Thomas R. Watkins, Russellville, Ala. 
Fourth place—Wallace G. Grain, Dolomite, Ala. 
The first and third place winners were from new 

clubs. It is hoped that more new clubs come into 
the A.J.A.S. and do equally as well. 

Para Lee Evans, Ch. of Counselors. 

TREASURERS REPORT FOR 1949 

Receipts 

Balance in bank from 1947-48 $ 76.80 
Chapter dues _ 40.00 
Registration fees _    29.50 
Banquet __   238.00 

Total receipts _$384.30 

Disbursements 

Expense of President _ ... _$ 10.00 
Expense of Secretary _   4.00 
Expense of Treasurer _ 1.00 
Expense of Local Counselor for badges and 

programs _   8.00 
Expense of Counselor for mimeographing Con¬ 

stitution and By-laws, and tel. calls 12.98 
Frank Chambers for awards, charters, and 

paper _ 12.63 
Banquet __  238.00 

Total disbursed _$286.61 
Balance on hand _ _$ 97.69 

Auditors: 

[. F. Glazner 
J. M. Anders 
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ORE DEPOSITS OF TITANIUM 

By Jelks Barksdale 

Alabama Polytechnic Institute, Auburn, Alabama 

Titanium, although not very well known general¬ 

ly, is abundant in the earth’s crust and within 

recent years has become quite important indus¬ 

trially. It offers even greater promise for the fu¬ 

ture. Processed titanium dioxide of the rutile 

crystal modification is now the leading white 

pigment for paints, enamels, rubber, paper, rayon 

and other products. Current production is more 

than 300,000 tons annually. 

In 1948 and 1949 several companies began 

producing the pure metal commercially on a 

small scale, but unfortunately the cost of produc¬ 

tion is still high. Titanium metal is light, strong 

and noncorrosive, thereby combining the desir¬ 

able properties of aluminum alloys and stainless 

steel. It is somewhat heavier than aluminum but 

only a little more than half as heavy as iron. 

These excellent properties suggest many uses as 

the cost is reduced, for example, in airplanes, 

ocean going ships, building construction and jet 

engines. 

The principle ores of titanium for pigment 

manufacture are ilmenite, ferrous titanate, and 

arizonite, ferric titanate. Rutile is used in welding 

rod coatings to stabilize the arc and to act as a 

fluxing agent. During the last war to save time, 

ships, tanks and guns were constructed bv weld¬ 

ing rather than bv the older and slower process 

of riveting, and this development has carried over 

to peace time pursuits. Both ores may be used to 

produce the pure metal. 

Ilmenite occurs as the massive ore, as large 

masses (dykes) mixed with magnetite in various 

proportions known as ilmenite magnetite, and as 

residual sands. 

In the early days of the titanium pigment 

industry, the nineteen twenties, ilmenite ore was 

obtained from black sands along the ocean beach 

near St. Augustine, Florida. The sands, composed 

of ilmenite, rutile, zircon and monazite resulting 

from the weathering of the original igneous and 

metamorphie rocks have been concentrated natu¬ 

rally between high and low tides. 

Extensive deposits of heavy mineral sands in 

the Trail Ridge area of the north central part 

of Florida contain ilmenite along with rutile and 

zircon. The mineral is of sedimentary origin de¬ 

rived from the weathering of the original rocks 

in the Piedmont area of Georgia and the Caro- 

linas. This area was leased for a long period bv 

the state of Florida to the DuPont Company and 

production began in 1949. 

The crude sand contains 4 to 5% heavy min¬ 

erals; of this fraction ilmenite constitutes 45% 

staurolite 20%, zircon 14% and other compon¬ 

ents in minor quantities. The sand is dug by a 

suction dredge and pumped to Humphreys spirals 

lor gravity concentration. This concentrate is 

dried and fed to electro static machines; the con¬ 

ductors are split on magnets to separate the il¬ 

menite. 

Before the war most of the ilmenite ore came 

from beaches on the coast of the native state of 

Travancore, which makes up the western part of 

the southern tip of India. Two strips along the 

shore line, at Maravalakurichi and at Quilon, are 

particularly rich; however the Quilon ore is large¬ 

ly arizonite. Natural concentration by the waves 

has progressed to a remarkably high degree. The 

sands as mixed contain from 50 to 70% ilmenite. 

Mining methods are quite crude. The sand is 

loosened with a' momite, a hoe-like tool, universal¬ 

ly used in agricultural pursuits in India, placed 

in baskets and carried by natives on their heads 

to cars which deliver it to the concentration plants. 

A large part of the quartz is removed on wet 

tables; the sand is then dried in the sun and 

passed over dry tables and magnetic separators 

to remove zircon, monazite, rutile, garnet and 

other minerals. 

In spite of the crude methods of mining pro¬ 

duction of ilmenite is around 300,000 tons a 

year. 

An interesting historical sidelight is that at 

the time of Marco Polo’s visit in 1270, Neenda- 
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hara Inlet in the Quilon area was one of the 

busiest ports of the world. 

During the war years imports of ilmenite from 

India were cut oil as a result of war conditions 

and lack of shipping space, and the National 

Lead Company developed deposits of ilmenite 

magnetite in the Sanford Hill area of the Adiron¬ 

dack Mountains of New York State to supply 

much of the domestic needs. This production has 

continued since the war at a rate of 300,000 to 

400,000 tons a year. 

The ore as mined consists of a mixture of il¬ 

menite, magnetite, and accessory rock minerals 

with a small proportion of the vanadium mineral 

coulsonite. Ilmenite constitutes 30% of the total 

and magnetite 63%; titanium dioxide content is 

16%. Grinding to 20 mesh is required for ef¬ 

fective separation. A magnetic concentrate rich 

in iron and vanadium is obtained from low in¬ 

tensity, wet magnetic separation; and an ilmenite 

concentrate is obtained from the nonmagnetic 

tailings with hydraulic classifiers and tables. This 

ilmenite product containing 38% titanium di¬ 

oxide is further concentrated to 45% on a high 

intensity, dry magnetic separators. 

Ore reserves of the Sanford Hill deposit alone 

have been placed at 100,000,000 tons. 

Since 1935 ilmenite has been produced at Piney 

River, Virginia to supply the requirements of a 

local pigment plant and amounts to around 25,000 

tons a year. The ilmenite occurs in an unusual 

rock mass known as nelsonite. In it ilmenite and 

apatite or rutile and apatite are the essential 

minerals. These nelsonite bodies having the form 

of dykes are enclosed in biotite schist. 

The original rock contains 18.5% titanium di¬ 

oxide and after separating the apatite, which ac¬ 

counts for all the gangue material, it yields a 

concentrate containing 43.7% titanic oxide. Re¬ 

serves to a depth of 400 feet carry more than 

4,500,000 tons of titanium dioxide. 

A deposit of nearly pure ilmenite, slightly in¬ 

termixed with talc and serpentine near Finley, 

Caldwell County, North Carolina was developed 

in 1942. The ore body is lenticular in shape, 45 

feet wide and one-half mile long. It is apparently 

a part of a peridotite intrusion along a fault plane. 

Production in 1947 amounted to 27,000 tons. 

Other important deposits of ilmenite occur in 

Norway, Sweden, Russia, Brazil, Africa and Can¬ 

ada. 

Extremely large deposits of ilmenite ore were 

discovered in eastern Quebec, Canada in 1948 

and development by the Kennecott Copper Com¬ 

pany is nearing completion. In the Fall of 1949 

a number of Kennecott Copper officials were killed 

in an airplane accident in route to inspect this 

development. It later came out that a man in 

Quebec City planted a bomb on the plane to get 

rid of his wife who was also a passenger. 

Rutile is obtained as a by-product from the 

ilmenite mining in Virginia and from black sands 

in Arkansas and Florida. A few thousand tons 

of rutile from the beach sands of Australia and 

Brazil are imported yearly. 

SYNTHETIC RUTILE 

Large boules of clear transparent rutile are 

produced synthetically by fusing the highly puri¬ 

fied powder in an electric furnace at 3300 F., 

employing a special automatic feeding arrange¬ 

ment. The boule builds up on a pedestal of in¬ 

active, refractory material. Cut gems show the 

fire and brilliance of diamond but are more bril¬ 

liant under ordinary electric lamps than in day¬ 

light. Rutile has a higher index of refraction than 

diamond, 2.7 as compared with 2.41, which means 

it reflects light to a higher degree, but it is onl\ 

seven tenths as hard as diamond. Pure titanium 

dioxide gives colorless stones, but small amounts 

of metallic oxides give various colors. Stones 

larger than 75 carats seems to fracture auto¬ 

matically. 

TITANIUM, A NEW INDUSTRIAL METAL 

By Jelks Barksdale 

Alabama Polytechnic Institute, Auburn, Alabama 

Titanium is one of the more abundant elements 

in the earth’s crust. In the combined form it is 

present in most rocks, minerals and soil, in plant 

and animal bodies, and in water. The more im¬ 

portant titaniferous minerals are ilmenite, ferrous 

titanate and rutile, titanium dioxide. With the 

spectrograph it has been identified in the sun 
and in many stars. 

Titanium falls in Croup IN a ol the Periodic 

Table along with zirconium, hafnium and thorium. 

In its compounds titanium exhibits both metallic 

and nonmetallie characteristics, and shows vari 

able valence. The tetravalont salts hvdrolv/e road 

ilv in solution and this propertx is the basis ol 

the original analytical procedure as well as the 

present commercial process for producing titan 



82 Jelks Barksdale 

ium dioxide pigments. Titanium hydroxide formed 

as the hydrolysis product of the sulfate or chlo¬ 

ride is insoluble in the acid solution so that the 

reaction goes to completion. 

Although discovered in 1790 the industrial 

possibilities of titanium and its compounds were 

overlooked for more than a century; namely, 

until 1918, when the dioxide was first produced 

on a commercial scale as a white pigment, ft 

seems paradoxical that one of the blackest min¬ 

erals should produce one of the whitest pigments. 

As a consequence of its very high hiding power 

and inert nature, the pigment is widely used in 

white and tinted paints, both inside and outside, 

in enamels, in paper, in printing ink, in rubber 

and in delustering rayon. Interesting specific ap¬ 

plications are in face powder, refrigerator and 

automobile enamel, white asbestos siding, white 

wall tires and white outside house paint. 

Titanium dioxide has a much higher hiding 

power than that of the other white pigments, such 

as white lead, so that with paints pigmented with 

it, one or two coats give the required covering. 

In outdoor use the paint film chalks slowly, that 

is a white powder forms on the surface, which 

serves to keep the paint clean and white. This 

powdery film together with the accumulated dust 

and soot are washed away by the rains leaving 

a fresh white surface exposed. 

Production of titanium dioxide pigment in the 

United States is around 390,000 tons a year. 

Titanium metal reacts actively with oxygen, 

nitrogen, carbon and silicon at high temperature 

so that conventional methods of reduction from 

its ores are not applicable. Although many earlier 

attempts were made with varying degrees of 

success, the first production of the pure metal 

was in 1910 by Hunter who reduced titanium 

tetrachloride with sodium in a steel bomb. After 

sealing the bomb the mixture was heated from 

the outside to initiate the exothermic reaction. 

The aluminothermic reaction carried out in a 

centrifuge has been employed to produce the 

metal from the dioxide. 

Very pure samples of titanium were prepared 

by the thermal decomposition of the tetraiodide. 

Impure titanium was placed in the bottom of a 

glass vessel freed from air and filled with titanium 

tetraiodide vapor at 650° C. Tungsten wires ex¬ 

tending through the upper part of the container 

were heated at 1100 C. by the passage of an 

electric current. Tetraiodide vapor in contact with 

the hot wire decomposed and metallic titanium 

deposited on the wire. The iodine liberated, com¬ 

bined with more impure titanium at the bottom 

of the glass vessel and the process continued 

until all the titanium was deposited on the hot 

wire in a very pure form. 

During World War II the Germans produced 

titanium by three methods. First, titanium tetra¬ 

chloride was introduced with stirring into a mix¬ 

ture of potassium chloride, sodium chloride and 

metallic sodium in a covered iron pot at 809° C. 

Dilute hydrochloric acid was added to dissolve 

all the products except titanium. By another pro¬ 

cess a mixture of titanium bromide vapor and 

hydrogen was passed through a quartz tube car¬ 

rying tungsten wires heated electrically at 1400° 

C. Titanium deposited on the wire. According to 

a third process titanium dioxide was reduced by 

heating with calcium hydride at 700° C. in a 

molybdenum tube furnace. The reaction product 

was treated with formic acid to dissolve every¬ 

thing except the titanium. 

Within the past few years titanium has been 

produced commercially on a small scale by the 

reduction of titanium tetrachloride with mag¬ 

nesium in an atmosphere of argon or helium. 

Titanium tetrachloride was dropped onto molten 

magnesium at 700° C., the reaction product was 

leached with dilute hydrochloric acid, and the 

residue of titanium powder was pressed into shape 

at 1000 C. in a vacuum. Titanium tetrachloride, 

a liquid at atmospheric temperature, is prepared 

by the action of chlorine on a mixture of titanium 

dioxide and carbon, or on titanium carbide. 

Molten titanium reacts with many of the re¬ 

fractory oxides. It reacts vigorously with alumi¬ 

num oxide, actively with beryllium oxide and 

slightlv with thorium oxide. A recommended melt¬ 

ing furnace consists of water-cooled tungsten elec¬ 

trodes in a water-cooled, copper jacketed shell. 

Titanium is a silvery-white, strong, malleable 

and ductile metal with a melting point of 1725 C. 

It has a density of 4.5 as compared with 2.7 for 

aluminum and 7.8 for steel. The metal can he 

forged, machined, hot and cold rolled, and spot 

welded. Cold worked titanium has a tensile 

strength of 126,000 pounds per square inch and 

a proportional limit of 72,000 pounds per square 

inch. These properties are maintained to a high 

degree at high temperatures. It forms alloys 

with many of the metallic elements. Alloys with 

iron have long been employed in steel making. 

The metal dissolves rapidly in concentrated 

sulfuric and hydrochloric acids, slowly in the di¬ 

lute acids, but is not attacked appreciably by 

nitric acid. At ordinary temperatures it is not 

attacked by oxygen or other substances present 

in the atmosphere. Titanium shows excellent re¬ 

sistance to sea water, salt spray and humidified 

air. Exposure to a flame at 1200° C. indicates 

that it is no more affected than stainless steel. 

The metal can be hardened by heating in an 

atmosphere containing a controlled amount of 
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nitrogen or oxygen. The nitride or monoxide 

formed at the surface dissolves in the metal to 

effect the hardening. 

Although commercial uses of titanium have not 

been developed to a great extent, the metal of¬ 

fers great possibilities since it is light, strong and 

noncorrosive, thus combining the desirable prop¬ 

erties of stainless steel and the better aluminum 

allovs. Titanium if available at low cost would 

be a preferred structural material in aircraft de¬ 

sign where a minimum weight combined with a 

continued high stress is important. Its resistance 

to salt spray would be an added advantage in 

airplanes flying over the ocean or along the coast. 

A potential use of great importance is for making 

reciprocating mechanical parts of jet engines 

where heat and pressure are great. In fact, on 

March 11 the Navy Department announced a ti¬ 

tanium alloy containing 5 per cent chromium and 

3 per cent aluminum for use in jet plane engines 

where strength at high temperature is most im¬ 

portant. The metal seems almost ideal for ocean¬ 

going vessels. Such a ship would be only about 

one-half as heavy as a steel ship of the same size 

and would not require painting. Another field of 

promise is in building construction. An important 

use of the future is in cables for suspension 

bridges. Titanium seems well suited for moving 

parts of textile machinery where its light weight 

would effect a power saving, and the metal does 

not stain the threads as do aluminum and mag¬ 

nesium alloys. It seems suited for automobile pis¬ 

tons, for in addition to the characteristic proper¬ 

ties of lightness and strength it has a temperature 

coefficient of expansion a little less than that of 

cast iron which is ordinarily used for cylinders. 

Titanium has been proposed for many sports 

uses, as for tennis racquets and fishing rods. Com¬ 

bination of stainlessness, high proportional limit 

and low modulus make it an ideal material for 

springs, and its use should make possible the 

construction of greatly improved spring balances 

and watch springs. Even at the present high price 

it should find use in all sorts of diaphragms that 

are maintained under tension, particularly in 

microphones where weight is important, and in 

making pen points and styluses. Rubbing titanium 

metal against a hard surface frequently produces 

a smear which is diffeult to remove and this 

characteristic is employed for producing very 

high electrical resistance glass, for applying a 

metallic film to other surfaces and to etch glass. 

The powdered metal has been proposed as a 

paint pigment. 

It would be a notable exception to techno¬ 

logical progress if titanium with such desirable 

properties failed to be an important engineering 

metal of the future. 

ECONOMIC FACTORS IN MENTAL HEALTH 

By Rector R. Hardin 

Howard College, Birmingham, Alabama 

The economic factors in mental hygiene fall 

largely into two considerations. The first of these 

may be thought of as a situation in which the 

individual or individuals may by careful thought 

and action solve his problems and work out a 

satisfactory adjustment. Since this part of the 

economic picture is closely identified with the 

family and medical and psychological lines of 

analysis, I shall only mention some of the import¬ 

ant problems that are included in this classifi¬ 

cation.1 It is well-known that continuous quarrels 

and conflicts over the way in which the income 

is to be spent creates a home in which the most 

harmonious development of family life is jeopar¬ 

dized. In most cases it is not the amount of the 

income but a lack of unity as to its use that 

causes the difficulty. In other cases it is the in¬ 

sistence on the part of one that the family main¬ 

tain a level of expenditures above its income 

1 J- B. Klein, Mental Hygiene, Henry Holt and 
Company, (New York, 1944), p. 402. 

which introduces the insecurity. In other instances 

it is the disruption of family life which results 

from the parents working, or working on differ¬ 

ent jobs, which imposes a hardship on the peace 

and tranquility of the home. Quite often the 

problem of mental hvgiene develops from the 

necessity of the husband having to accept em¬ 

ployment which he dislikes or feels is below his 

ability in order to provide for his famib . 

In most of these cases and others that fall 

in the same general level, the individual with 

some help and cooperation may avoid serious 

mental maladjustments!2 From numerous sur\ e\ s 

it seems likely that at least fit tv per cent of the 

population of the United States are subjected to 

the continuous influence ol such pressures1. It is 

impossible to measure the effects of this eomli 

2 Gros es and Blanchard, Headings in Mental lln 
gienc, Henry Holt, (New York. 1936). pp. 17 1 ISO 

;i Bowman and Bach, Economic \nulysis and Pub 
lie Poling Prentice Hall, (New York. 1949), pp 11(1 
447. 



84 Rector R. Hardin 

tion on mental health since only a few reach the 

breaking point and become mental cases. I be¬ 

lieve it safe to assume that the general morale 

and the efficiency of our economy is greatly ham¬ 

pered by this situation. 

I wish to spend most of my time in outlining 

some of the problems which fall in that situation 

outside the power of the individual or individuals 

to resolve. In this classification are found most 

of the burdensome fears of all mankind, the ever 

present threats to security which worry the poor 

and the rich alike.4 Some fifty years ago Alfred 

Marshall declared that poverty was the chief 

cause ol the physical, mental, and moral ill-health 

of the great masses of mankind,5 and held out 

hope that through economic and industrial prog¬ 

ress some ol these burdens might be lifted. The 

general level of living has increased materially in 

the past fifty years, hut the evidence would in¬ 

dicate that we have perhaps less rather than more 

sense of mental well-being. In order to under¬ 

stand this seeming paradox it is necessary to 

consider the present organization of economic and 

social institutions as compared with those of the 

past. Although we now have more goods to en¬ 

joy, the day by day pattern has shortened rather 

than lengthened the shadow of insecurity.6 In an 

agricultural economy even with a very low stand¬ 

ard of living, the individual families labored as a 

unit and could depend on at least a year when 

the crops were good. When the crops were poor 

they could tighten their belts and look hopefully 

to the next year. There is an element of strength 

in an agricultural economy and usually the com¬ 

munity provides for some companionship and a 

feeling of belonging to a group even though the 

bare necessities of life are almost absent. With 

industrialization, which has resulted in shifting a 

larger and larger per cent of the population into 

the ranks of the wage earners, has come serious 

problems. Although the worker may have more 

goods to consume, he is more dependent upon 

continuous employment. The distance between 

loss of employment and starvation or charity is 

much shorter than previously.7 This places the 

industrial workers under a greater and more 

pressing fear of loss of income than that which 

faced the farmers even under Feudalism. When 

we add to this the fact that recurring depressions 

4 H. A. Overstreet, The Mature Mind, W. W. Nor¬ 
ton Co. (New York, 1949), p. 182. 

5 Alfred Marshall, Principles of Economics, 2nd ed., 
MacMillan (London, 1891), p. 2. 

6 W. S. Hopkins, Labor in the American Economy, 
McGraw Hill (New York, 1948), pp. 11. 

7 Carroll Daugherty, Labor Problems in American 
Industry, Houghton Mifflin (New York, 1948), p. 48 
ft. 

have come to be expected, we can understand 

why the mental strain has increased. 

We have lost our faith in the functioning of 

our economic machine as pictured by the classical 

economists, and we have lost it very reluctantly. 

But the loss is the result of hard and emphatic 

lessons gleaned from many periods of misery and 

suffering. Take for instance the traditional Ameri¬ 

can attitude toward anyone without a job. The 

prevailing belief during the last century, and still 

held by some, was that anyone out of work was 

too lazy or lacking in honesty or down right no- 

count. This played havoc with the psychological 

and social systems of many of the millions of 

unemployed during the period from ’29-’35. Some 

lost faith in themselves so firmly did they believe 

this to be true.8 The mental suffering of the un¬ 

employed was more disastrous and constituted 

a greater threat to our form of government than 

did the actual physical deprivation of those years. 

But even in prosperous times the mental strain 

from economic activity is greater than that of a 

more routine economy. Professor Sorokin has 

shown quite convincingly that the more situations 

to which an individual must adjust himself the 

greater will be the drain on his mental energy.9 

The multiplication of groups and the larger num¬ 

ber of work adjustments which are necessary now 

as compared to a hundred years ago are adequate 

to explain in part the increased hazards to men¬ 

tal health. The larger number of such adjust¬ 

ments must of necessity increase the feeling of 

insecurity, for failure is threatened from more 

angles than under a more simplified existence. 

The profit motive linked with the hybrid Dar¬ 

winian theory of the survival of the fittest has 

led to an economy which threatens to engulf the 

individual in a hopeless slough of fear and tur¬ 

moil. Organized labor is an outgrowth of the 

feeling of many that alone they must perish. The 

“New Deal emerged from the helplessness of the 

individual caught in the toils of forces beyond his 

control, and the continued support for most of 

the policies that promise security whether they 

are good or bad promises attest the great feeling 

of insecurity in our present economy.10 

Economic factors as they are at present make 

it impossible for an adequate program of mental 

health to he extended to at least a third of our 

population. Without at least a subsistence stand- 

8 Daugherty, Op. Cit., pp. 69 ff. 

9 Pitirim A. Sorokin, Social Mobility, Harper Bros. 
(New York, 1927), p. 511, 515, 522. 

10 “Practically all the organizations and associations 
with programs for reform, as well as many govern¬ 
mental agencies, are based on the conviction that the 
individuals must receive help in making adjustments 
in these areas.” 
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ard of living proper stability in the home can¬ 

not he achieved, and under our present economy 

this cannot he extended to this group.11 For this 

group we can at the present reiterate the conso¬ 

lation of Alfred Marshall that in religion, family 

affections and friendship, even the poor may find 

scope for manv of the faculties which are the 

source of happiness, and that “rejoicing in their 

affections toward God and man, . . . they may 

11 D. B. Klein, Op. Cit., p. 404 ft. 

lead lives that are far less incomplete than those 

of many who have more material wealth.”12 A 

society moves toward its objectives through the 

work and devotion of all its members, and to us 

stands a challenge to lend support to all of the 

many programs and organizations which have 

as their final objective a better adjustment of in¬ 

dividual minds to God and man which in the 

final analysis is mental health. 

12 Alfred Marshall, Op. Cit., p. 2. 

THE ALABAMA MENTAL HEALTH PROGRAM 

By Jack Jarvis, M.D. 

Director, Mental Hi/giene Division, Alabama Public Health Department 

Mental health is a complex problem. It is dif¬ 

ficult to clearlv define mental health or mental 

illness. Etiologies, therapies, and preventive meas¬ 

ures of mental illnesses are many and often dis¬ 

puted. However, there is agreement that a mental 

health problem exists and that it is worthy of re¬ 

search, planning and attack. 

For these reasons the Alabama Mental Health 

Program has been based fundamentally on the 

proposition that such a program consisted in the 

utilization, coordination and cooperation of each 

and every service that contributes to the stability 

and the progressive development of the individual, 

his family and his community. 

Our first project was the establishment of ad¬ 

ministrative offices in the Public Health Building 

in Birmingham. I assure you that this should be 

classified as a project. The techniques of ordering 

supplies and of handling funds within the frame¬ 

work of the State System are sometimes formid¬ 

able. Space has been scarce. Nevertheless, these 

problems of supplies, space and office procedure 

were gradually resolved. 

Our second project was to establish a clinic 

base in Birmingham at the Medical Center. With 

the help of Drs. Kay, Littlejohn, Morton and 

Ward, Mrs. Sue Brownell, and the Curriculum 

and Guidance Department of the Birmingham 

Public School System, we have made substantial 

progress. This all-purpose clinic has its own space 

on the fourth floor of the Dental School Building 

and is open from 8:00 a.m., to 5:00 p.m., five 

days per week. It is a part of the Psychiatric 

Department of the Medical College and partici¬ 
pates in the teaching program. 

Our third project was the development of some 

means of communication and coordination for 

groups in the state with an obligation and in¬ 

terest for serving in the mental health field. Dr. 

Paul Irvine and the Research Interpretation Ser¬ 

vice staff have developed this project, the Ala¬ 

bama Mental Health bulletin, beyond our expec¬ 

tations. The Division of Mental Hygiene and 

the Research Interpretation Council meet at in¬ 

tervals to determine themes for the monthly is¬ 

sues. For the most part the contents of the bul¬ 

letin are developed by Dr. Irvine and his staff 

with final approval by the Division of Mental 

Hygiene and the Department of Psychiatry of 

the Medical College. Dr. Irvine has developed a 

circulation of approximately 6,000 copies. We 

welcome and seek the advice, aid and contribu¬ 

tions from other groups in the state in composing 

this publication. 

Our fourth project was designed to assist the 

Alabama State Hospitals to take a more vital and 

active part in community mental health affairs. 

An office was established at the Brvce Hospital 

and, with the aid of the Brvce Hospital staff, 

an out-patient service organized. This service is 

open five half-days per week and has achieved 

a greater response than was anticipated. 

We have entered a fifth project with the State 

Parent-Teacher Association through a committee 

headed by Dr. John Hall Jones. Three mental 

health pamphlets have been developed and arc 

being distributed by Dr. Jones’ committee. A film 

library has been established with the purchase 

of films recommended bv this Parent-Teacher 

Association committee. Information regarding the 

films will be carried in the* next issue of the Ala¬ 

bama Mental Health bulletin. 

We are beginning a sixth project in which 

funds are provided the Psychology Department (ft 

the University of Alabama to expand their son ices 

to appropriate organizations and individuals over 

the state. 

Arrangements lor a seventh project at the 
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Tuskegee Institute are being concluded. We are 

providing funds for the expansion of a mental 

hygiene clinic for colored, supported by the Tus¬ 

kegee Mental Hygiene Society, the Tuskegee In¬ 

stitute, and the Veterans Hospital. 

For the summer months we plan a series of 

in-training courses at the Medical College and the 

Bn 'ce Hospital for Department of Public Wel¬ 

fare and State Rehabilitation Service employees. 

We have plans for the development of mental 

health services in Montgomery and Mobile, based 

upon the local health departments. We feel that 

the kinds of services and method of administra¬ 

tion will depend primarily upon local resources, 

local practices, and the personality and interest 

of the social workers we find to administer and 

develop the work. 

It should be noted that with the assistance 

of Dr. Gill, Miss Reddoch, and Mr. Terry, the 

State Merit System has established two new job 

categories — that of Clinical Psychologist with a 

salary of $4600 to $5400 and that of Psychiatric 

Social Worker with a salary of $3300 to $4200. 

We are seeking personnel to place our public 

education services on a more organized basis. We 

would like to find someone capable of managing 

teacher training institutes, participating in the 

Medical School teaching program, and conducting 

research. 

We badly need personnel but finding personnel 

is another problem. Besides salary it involves per¬ 

sonality, interest, initiative, training and back¬ 

ground. Suitable and interested personnel are 

scarce. We have funds available for training per¬ 

sonnel in the field of psychiatry, psychology and 

social work. We need interested and capable ap¬ 

plicants. For information they should write Dr. 

Jack R. Jarvis, Box 2591, Birmingham, Alabama. 

For the time being finances are not a problem 

but they may well be in 1951. The methods of 

financing the program after the period in which 

we are permitted to use one-half of one per cent 

of the State Hospital Budget for matching pur¬ 

poses has not been determined by the State 

Health Department. 

However, our greatest obstacle still remains 

that of learning to work together. With the per¬ 

sonnel now available in the universities, colleges, 

medical association. Departments of Public Wel¬ 

fare, the Rehabilitation Service, the school sys¬ 

tems, nursing profession, and other groups, our 

effectiveness and our services are unlimited. 

NITRATE IN GROUND WATER OF THE COASTAL PLAIN OL ALABAMA1 

By Philip E. LaMoreaux2 
United States Geological Stnvet/, University of Alabama, University 

INTRODUCTION 

In June 1940 the United States Geological Survey 

in cooperation with the Geological Survey of Ala¬ 

bama began a study of the ground-water re¬ 

sources of the part of Alabama where water is 

obtained from Cretaceous rocks. The purpose of 

this study was to determine the quality, quantity, 

occurrence, and availability of ground water in 

that area. 

These studies have been expanded to include 

ground-water investigations in the area of Terti¬ 

ary rocks — the southern quarter of the State 

and certain areas in northern Alabama. As a part 

of these investigations two reports have been is¬ 

sued on the fluoride content of ground water of 

the Coastal Plain area of the State. The first of 

these, “Fluoride in the ground water of the Creta¬ 

1 Published by permission of the Director, U. S. 
Geological Survey, Washington, D. C. 

2 Geologist, Ground Water Branch, U. S. Geologi¬ 
cal Survey, University, Ala. 

ceous area of Alabama,” by C. W. Carlston, was 

published in 1942 as Bulletin 52 of the Alabama 

Geological Survey. The second, “Fluoride in the 

ground water of the Tertiary area of Alabama,” 

by P. E. LaMoreaux, was published in 1948 

as Bulletin 59 of the Alabama Survey. 

The latter report was prepared through a co¬ 

operative arrangement between the State De¬ 

partment of Public Health and the Ground Water 

Branch of the U.S. Geological Survey. During the 

field work for these two reports samples of water 

were collected for analysis by the Quality of 

Water Branch of the U.S. Geological Survey. 

From these analyses 200 determinations of ni¬ 

trates in well water were obtained for discussion 

in this paper. 

Previous to 1945 little attention was directed 

toward the significance of nitrate in water used 

for municipal or domestic purposes. However, a 

discovery in 1945, which correlated high nitrate 

in water with cvanosis of infants, emphasized 

the importance of nitrate in water used in the 

preparation of milk formulas. 
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PHYSIOLOGICAL EFFECTS OF NITRATE 

IN WATER3 

In 1945 an Iowa farmer and father of an in¬ 

fant afflicted with a severe case of cyanosis in¬ 

sisted that the physician investigate, as a possible 

cause, the drinking water used in making the 

babv's formula. The chemical analysis of water 

from a dug well on the farm showed a nitrate’ 

content of about 100 parts per million. The baby, 

and other bottle-fed babies of the area, rapidly 

recovered when taken to the hospital. Analysis 

of the water used at the hospital showed a 

negligible content of nitrate. 

It is believed that the nitrate in drinking water 

is absorbed in the blood stream through the in¬ 

testinal wall. Once in the blood stream the ni¬ 

trate reacts with the hemoglobin to produce 

methemoglobin. Although this substance is not 

toxic, it loses the capacity for transporting oxy¬ 

gen, and when a sufficiently high percentage of 

the hemoglobin is thus converted to methemo¬ 

globin the svmptoms of cyanosis or methemo- 

lobinemia appear. These symptoms include 

rowsiness, listlessness, increased respiratory rate, 

and a bluish tinge in the baby’s skin. The blood in 

such babies is chocolate brown instead of bright 

red. 

During the earlv studies in Iowa it was found 

that the rural water supplies from the homes of 

the people whose babies were affected contained 

nitrates ranging from 19 to more than 100 parts 

per million. Some authorities advocate that water 

containing more than 45 parts per million of ni¬ 

trate (NOs) should not be used, and clinical 

evidence proves severe cases of cyanosis have 

been caused by water containing 150 parts per 

million. 

Although concentrations of nitrate found in 

drinking water do not cause cyanosis in older chil¬ 

dren or adults, there is evidence of other physio¬ 

logical effects. It is suggested that nitrate in water 

is responsible for kidney irritations and chronic 

gastritis. 

OUTLINE OF GEOLOGY AND 

GROUND WATER 

As described by Adams,4 the State of Alabama 

includes parts of two major geologic divisions, the 

3 Stolenberg, The significance of nitrate in drink¬ 
ing water: Water Well Jour., vol. 3, no. 1, Jan.-Feb., 
pp. 31, 35, 1949. Comly, II. H., Cyanosis in infants 
caused by nitrates in well water: Am. Med. Assn. 
Jour., vol. 129, p. 112, 1945. 

4 Adams, G. I.; Butts, Charles; Stephenson, L. W.; 
and Cooke, C. W., Geology of Alabama: Alabama Ge- 
ol. Survey Spec. Rept. 14, 1926. 

Appalachian region and the Coastal Plain. The 

boundary between these divisions is irregular and 

is known as the Fall Line of the Atlantic and 

Gulf Coast States. The Fall Line enters Alabama 

near Phenix City, extends westward to Wetumpka, 

Clanton, and Tuscaloosa, then swings nowtliwest- 

ward to the northwest corner of the State. This 

paper deals with the occurrence and the quality 

of water in rocks of the Coastal Plain area. 

The rocks in the Alabama Coastal Plain area 

in the southern and western parts of the State are 

divided into two major age groups, the Cretaceous 

and the Tertiary. These rocks dip south toward 

the Gulf of Mexico in eastern and central Ala¬ 

bama and southwest toward the Mississippi Em- 

bayment in western Alabama at low angles, from 

20 to 50 feet per mile. The formations consist 

primarily of unconsolidated silt, clay, sand, gravel, 

and limestone and are more than 5,000 feet thick 

in southwestern Alabama. 

Ground water developed from wells and springs 

is of great importance to the Coastal Plain area 

of the State. Nearly every city and water-con¬ 

suming industry depends on ground water. In the 

rural areas nearly every farm has its own well or 

spring. 

SOURCES OF NITRATES IN GROUND 

WATER 

The nitrate ion is present in natural ground 

water from wells in Alabama in relatively small 

amounts. Nitrogenous compounds may be intro¬ 

duced into well water, however, by surface seep¬ 

age or sewage. In ground water, nitrate is general¬ 

ly considered the final oxidized product of nitro¬ 

genous organic material. Where nitrate is present 

in large quantities it may indicate pollution, for 

it is usually found in water from shallow' drilled 

wells of poor construction or from dug wells with 

little or no casing. Such wells allow' easy access 

of surface seepage or wind-blown organic matter 

into the well. In general, water from properly 

constructed w'ells contain little nitrate, the amount 

present generally being less than 3 parts per mil¬ 

lion. In such wells nitrate is probably introduced 

into the water from the contact of the water with 

the particles that make up the water-bearing for¬ 

mation. 

OCCURRENCE OF NITRATE IN GROUND 

WATER OF THE COASTAL PLAIN 

OF ALABAMA 

Of 200 analyses of water collected from wells 

that are used mainh tor industrial or municipal 

supplies throughout the Coastal Plain area ot the 

State, onl\ 21 showed nitrate ot It' parts pei 
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million or more. Of these 2J wells yielding water 

high in nitrate, 5 were shallow dug wells and 16 

were drilled or jetted wells ranging in depth from 

54 to 322 feet. In nearly every instance, high 

nitrate could be explained by surface seepage 

gaining access to the well. 

Analyses of water from 31 flowing artesian 

wells, which are less subject to surface pollution, 

showed that in general these wells contained less 

than 0.3 part per million of nitrate. Nitrate con¬ 

centrations of 1 to 3 parts per million were re¬ 

corded in 6 of the 31 flowing wells. None of the 

31 wells showed more than 3 parts per million of 

nitrate. 

COMMERCIAL RICE PRODUCTION IN THE STATE OF 

RIO GRANDE DO SUL, BRAZIL 

By Hazel Latendress 

State Teachers College, Livingston, Alabama 

Rice feeds more millions of humanity than any 

other plant in the world, though not a bread grain 

and poorer than other cereals in fats and protein. 

In spite of enormous production, little rice, actual¬ 

ly less than 9% of the world’s annual crop, enters 

world trade since most of it is consumed in the 

countries of origin. Oriental countries produce 

about 95% of the world’s crop while Brazil and 

the United States together account for 75% of 

the Western Hemisphere rice crop. The United 

States is the larger rice surplus area, but Brazil, 

with larger home consumption accounting for 

less surplus, grows more rice than the United 

States, or, in fact, any non-Asiatic country. 

Rice has always been raised and consumed 

in Brazil, but not until the beginning of the 

twentieth century did development on a major 

scale begin with establishment of an import tax 

to encourage home production. The years ol 

World War I gave the necessary impetus to rice 

cultivation and changed Brazil from an importing 

to an exporting nation. The Coffee Crisis of 1929 

with its resultant tendency toward diversification 

also encouraged rice growing. 

Along the river valleys and coastal lowlands 

of almost all the states of Brazil, soils, rainfall, 

temperature, and drainage provide suitable con¬ 

ditions for the cultivation of rice for subsistence. 

Upland or hill rice is also grown throughout the 

country. Low quality seed, poor transportation, 

and general lack of “know-how” have relegated 

rice to the status of a mere subsistence crop in 

most of the country, however. It has been left 

to the three southern states of Brazil to develop 

rice production on a commercial scale. Minas 

Geraes, Sao Paulo, and Rio Grande do Sul ac¬ 

count for 75% of the country’s production, and 

therefore constitute the largest area in which rice 

culture is an industry of importance. In recent 

years the state of Rio Grande do Sul alone has 

provided 90-95% of Brazil’s exportable rice sur¬ 

plus. 

RIO GRANDE DO SUL 

Physical conditions in the state of Rio Grande 

do Sul have brought about concentration of rice 

cultivation in the valley of the Jacuhy River 

and on the shores of the Lagoa dos Patos, an area 

populated by Luso-Brazilians, those Brazilians of 

Portuguese descent. 

Rio Grande do Sul has a fairly regular distri¬ 

bution of rainfall with no marked dry season. The 

yearly total of 48.9 inches at Porto Alegre, the 

station which may be taken as representative of 

the rice-producing area, is above the desired 

precipitation of 47.2 inches of annual rainfall. 

Planting season begins in August which brings 

the spring maximum early in the growing season 

or at the time of germination when it is most 

vital. Abundant water is available for flooding 

the fields both along the river valleys and the 

coastal area, though some planters prefer to de¬ 

pend on the moisture left by winter floods. The 

harvest season, which takes place four or five 

months after planting, has the advantage of com¬ 

ing at the drier period of the year. 

Temperature is generally considered the most 

vital geographical limit to rice cultivation since 

irrigation can be utilized to alleviate lack of 

moisture if economically feasible.' Temperatures 

in Rio Grande do Sul meet demands for rice cul¬ 

tivation. Killing frosts are extremely rare in the 

Jacuhy Valley. The rice area has another advan¬ 

tage in that it is not subject to violent wind dam¬ 

age which may ruin the standing crop in the West 

Indies and southeastern Asia. 

Heavy clayey soils such as those found in the 

lowlands and river valleys of Rio Grande do Sul 

are ideal for rice production. The annual floods 

from rivers such as the Jacuhy are most valuable 

since floods from rivers help so much in replacing 

extracted food that little if any fertility is lost 

from the soil in spite of monoculture of rice crops. 

Mechanization of rice-growing began in 1904 



Commercial Rice Production 89 

when the first centrifugal pumps operated by 

steam power were used. The use of American ma¬ 

chinery and agricultural processes has been a 

major factor in developing the superior quality of 

rice raised in Rio Grande. It is interesting to 

note, however, that local manufacturers are be¬ 

ginning to answer the needs of rice planters. At 

the present time, rice dryers, irrigation apparatus, 

and other machinery manufactured in Sao Paulo 

are beginning to answer the requirements of the 

industry. 
Plowing is still done largely bv oxen since 

animal power is cheaper than the use of tractors. 

The percentage of land plowed by tractors is 

about 10% of the total area cultivated. The levees 

which separate the paddy areas are still made 

by hand. The graders pulled by tractors, intro¬ 

duced six years ago are used bv very few farmers 

as vet, and workmen using hand shovels are still 

the usual means of doing such work. Seeding is 

almost entirelv bv broadcast with onlv 1% of the 

farms using the drill seeder. No transplanting 

whatsoever is done. Harvesting is done largely 

bv hand scythes. Combines were first tried in 

1989 and some 50 are now in use. A plentiful 

supplv of cheap Brazilian labor eliminates the 

need for extensive mechanization. 

Irrigation has long been practiced in Rio Gran¬ 

de. State and Federal interests have experimented 

more actively than ever in recent years with 

flooding techniques. New dams have been built 

and others have been planned for the future. 

The government also has established an experi¬ 

mental station in the area where research is con¬ 

tinually carried on. In the year 1929, American 

Blue Rose rice was introduced in an attempt to 

make Brazilian rice of sufficiently high quality 

to be accepted on the international market. With¬ 

in a brief time the standards were so raised that 

the Argentine market was captured from the 

United States. The Japanese variety is still popu¬ 

lar in the domestic market which takes most of 

Rio Grande’s production and occupies 78% of 

the rice acreage in the state of Rio Grande. Blue 

Rose constitutes about 15% of the cultivated area. 

Rice yields in this state are not only superior 

in quality but in quantity as well. Rice yield 

average for Brazil as a whole is a mere 28 

bushels per acre while the yield in Rio Grande 

is nearly twice that amount and reaches an 

average of 45 bushels per acre. The vield, by the 

way, is on a par with that of the United States. 

Transportation facilities are excellent in the 

rice-growing area which is served not only by 

one of the best inland waterway systems in Bra¬ 

zil, but by a well-developed rail network which 

is placed among the best in South America. The 

railways following the Jacuhy Valley serve the 

heart of the rice-growing area. Porto Alegre is 

actually an inland center since it cannot be 

reached by ocean steamers. Nevertheless, most 

of the rice exported from the state passes through 

Porto Alegre before being shipped out through 

Pelotas or Rio Grande do Sul. It is delivered to 

these cities by shallow-draught boats which navi¬ 

gate the Lagoa dos Patos. 

SUMMARY 

1. Physical conditions in the state of Rio Gran¬ 

de do Sul are excellent for rice production. 

2. Mechanization has been carried on in as 

far as it is feasible. 

3. Government and state aid are freelv and 

wisely given through the well-organized Instituto 

Rio Grandense do Arroz. 

4. Transportation facilities are good. 

5. Rice yield and quality are high. 

Continued expansion of rice economy, since 

production can be doubled by increasing acreage, 

depends on the development of world markets 

for the grain which can be produced within the 

state of Rio Grande do Sul. 
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REGULARITIES OF THE PERIODIC TABLE 

By Leo B. Roberts 

Huntingdon College, Montgomery, Alabama 

The chart of the periodic arrangement of the 

elements is the map of the chemist that guides 

him — not in his wanderings, it is true, but in 

his wonderings about thing not yet demonstrated 

by experiment. It seems to me a great pity that 

writers of elementary textbooks have not made 

greater use of that map in guiding the budding 

chemist in his personal exploration of fields of 

his science that others have already investigated. 

What does he care about the steps bv which 

Mendelejeff wove the triads of his time into a 

complete table of periodic recurrences of similar 

series of variations, or the further steps by which 

the new periodic table was modified, filled in, 

and rounded out to make the table as we know it 

today? What the student needs is an interpre¬ 

tation of the present table in terms of facts that 

he should have readily accessible such as family 

resemblances, valences, activities, etc. He needs 

an interpretation of the periodic system in terms 

of electron arrangements rather than atomic 

weights, and he needs a clear idea of its regulari¬ 

ties rather than a confusion of real or fancied 

irregularities. 

The older, or short, form of the periodic chart 

has distinct advantages over the long form in 

making clear the regularities of electron arrange¬ 

ments. Two serious objections to the long form 

are that it breaks up the diagonal relationships 

among the regular elements (those with complete 

electron groups next to the outside — either 8 

or 18) and that it separates the two families of 

each group and interferes with their convenient 

comparison. The desirable distinction of irregular 

elements from regular elements can be made with 

color, and at the same time another color distinc¬ 

tion can be made between the metals and the non- 

metals of the regular elements. 

Unfortunately, most of the short-form charts 

reproduce some early errors of interpretation. 

When the inert gases were discovered, it was 

only natural that they should be placed in a new 

zero group because of their zero valence. Ex¬ 

amination of their electron arrangements, how¬ 

ever, shows that they are better placed in the 

eighth group in the respective periods with the 

elements they follow than in a zero group one 

period lower. Since the three sets of maverick 

triplets (iron, cobalt, and nickel; ruthenium, rho¬ 

dium, and palladium; osmium, iridium, and plati¬ 

num) had been given places to the right of the 

seventh group where they were not really a part 

of the table, they were pushed over still further 

when the inert gases were tentatively admitted 

to a new eighth group. Thus the iron and platinum 

family came to be placed as the right-hand family 

and the inert gases as the left-hand family of 

group 8. Not only that, hut all or part of the four 

elements of groups 2 and 3, periods 2 and 3, are 

sometimes shown as parts of the right-hand fami¬ 

lies instead of having their rightful places on the 

left — apparently because the regular change in 

properties from lower to higher members of a 

family has been overlooked. 

To deal with the latter, and lesser, error first — 

it is my contention that the properties of beryl¬ 

lium and magnesium are properly in line with 

those of calcium, strontium, and barium and that 

apparent inconsistencies disappear when account 

is taken of the variation from top to bottom in a 

family. For example, the decrease in solubilitv 

from calcium -sulfate through strontium sulfate 

to barium sulfate requires a solubility approxi¬ 

mately equal to that of magnesium sulfate for 

the sulfate of the element above calcium. In the 

same way, boron and aluminum fall logically 

into place at the head of the left-hand family 

of their group. The non-metallic characteristics 

of boron seem to disturb some makers of charts, 

but only an acidic boron hydroxide could find a 

comfortable place above the amphoteric alumi¬ 

num hydroxide which, in turn, is the logical next 

step in the series of progressively less basic hy¬ 

droxides of the other members of the left-hand 

family of group 3, reading up. 

Even hydrogen has worried some chart-makers. 
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It is usually put with the alkali metals, although 

sometimes apologetically; but it has been offered 

a place above fluorine, and it has been thrown 

out of the scheme altogether. There seems to be 

no valid objection, however, to placing it firmly 

and without apology with the other one-valence- 

electron elements — and, for my part, anyone who 

so desires may even call it a metal. It forms, with 

the alkali metals, a family of elements whose 

variations are distinctly consistent and regular. 

Turning now to the eighth group, it is evident 

from electron arrangements, with which the prop¬ 

erties of all the elements concerned are con¬ 

sistent, that each inert gas is the end of a series. 

(It is the foundation, rather than the beginning, 

of the next.) The other elements of each of those 

series all belong to right-hand families, and the 

end element of each series must belong to a 

right-hand family, also. Consideration of the re¬ 

lations of iron, cobalt, and nickel to the series 

vanadium, chromium, manganese leads in the 

same way to the conclusion that iron, cobalt, and 

nickel complete that series. The same is true of 

the lower series of elements with incomplete 

groups of electrons next to the outside. Ruthen¬ 

ium, rhodium, and palladium complete the sec¬ 

ond series of left-hand members and osmium, 

iridium, and platinum complete the third. 

Lack of a positive valence to match those of 

the right-hand families of groups 5, 6, and 7 is 

no obstacle to the inert gases fitting into their 

places. True, one might think they ought to have 

a possible valence of +8. Theoretically, they 

might, since each (except helium, whose maxi¬ 

mum valence would be +2) has eight outer elec¬ 

trons. Since no other element has been found able 

to take electrons from an inert gas, that theo¬ 

retical valence has not been utilized. Nevertheless, 

it must exist. I am of the opinion that fluorine 

(most powerful of the halogens in attracting elec¬ 

trons) could actually form an electrovalent com¬ 

pound with radon (least powerful of the inert 

gases in holding electrons) by taking an electron 

from it. I should expect an atom of radon to 

combine with two atoms of fluorine to form the 

compound RnF2. Nuclear charges and ionic radii 

are suitable for such an electron transfer. Of 

course, such a compound would have a half-life 

of only a few days; and it would have to be 

kept in a bottle made of fluorspar, or one of 

copper lined with copper fluoride, or some such 
container. 

I think it is helpful to consider the building 

of atoms of the various elements by the addition 

of electrons one by one as the nuclear charge is 

increased. There appear certain regularities of 

arrangement as that process is considered. First, 

there are certain numbers of electrons that consti¬ 

tute stable groups at different energy levels. Each 

of these numbers may be represented as 2 N2, 

where N is a small whole number. Stable groups 

of 2, 8, 18, and 32 are known. The next num¬ 

ber constituting a stable group would be 50, 

which is 2 x 52. It may be noted in passing 

that each of those stable groups is made up of 

sub-groups with smaller differences of energy 

level, and that the number of electrons in a sub¬ 

group may be represented by 2 + 4n, where n 

may be zero or any small whole number. Known 

groups contain 2, 6, 10, and 14 electrons, and 

the next in the series would be 18. A group con¬ 

tains one and only one sub-group of each size, 

beginning at the least, up to the number required 

to complete its quota. Its maximum quota is 2 N2, 

where N is its order of position with respect to 

the nucleus. 

In building up larger atoms, no new group of 

electrons can be started until each smaller group 

has reached a quota of 2 N2, where N is the 

order of position from the outside or the inside, 

whichever is least. The new group to be started 

counts as the first on the outside, but it need not 

receive two electrons at once in order to be 

formed. In general, the innermost group is the 

first to build up from its previous quota to its 

new quota when additional electrons become 

available. When the outermost group has reached 

the first stable number, 2, then additional elec¬ 

trons are available for building some group to¬ 

wards a new quota. Up to four electrons, how¬ 

ever, will go in the outermost group, but a fifth 

electron goes in the innermost group that has 

not reached its maximum quota. This seems to 

upset the applecart and at least one of the two 

extra electrons already in the outer group migrates 

to the group which has just received the addi¬ 

tion. When that group has reached its next stable 

number, further electrons will go into the outer 

group again, but again the fifth electron will not 

remain in the outer group if another inner group 

with less than its maximum quota is available 

for building up one step above its content when 

the outer group was started, and again at least 

one ol the four electrons in the outer group will 

shift inward. However, it remains possible for 

electrons to shift, under suitable conditions, irom 

a penultimate group of more than eight electrons 

into an ultimate group of less than eight, thus 

producing a variable positive valence in the atom. 

(Such atoms do not show negative valences. 1'lie 

non-metals, with three or more outer electrons, 

which show negative valences, are able to show 

variable positive valences because thev mav lose 

onlv part ol their valence electrons long as 

those thev keep are in pairs.) 

This regular pattern ol electron grouping nv 
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counts for the irregular or transition elements 

which 1 like to call structural metals, and for 

their valence similarities in spite of being spread 

across the chart. It accounts, also, for the lan¬ 

thanide series of rare earths; and it places cerium 

in the space with the similar element, hafnium, 

instead of with the lanthanides. For a long time 

it made me unhappy because it predicted an acti¬ 

nide series analagous to the lanthanide series, 

and I supposed the properties of uranium pro¬ 

hibited placing it in such a series. The recent ac¬ 

ceptance of such a series containing uranium 

and the snythetic elements is very gratifying to 

me. However, while I would admit protactinium 

to the series, I would exclude thorium just as I 

exclude cerium from a place among the lan¬ 

thanides. It is interesting to note in this connection 

that a new member of the actinide series has 

recently been reported (Element No. 97, berke- 

lium, symbol Bk) so that now more than half the 

series is known (Elements 89 and 91-97). With 

eight of them already known, I may yet live to 

see the list of fourteen completed. 

The amphoteric character of the hydroxides of 

the irregular (or transition) elements may be a 

key to the reason for the electron shifts just 

considered. An atom with only one outer electron 

has a strong tendency to lose it, while one with 

seven has a strong tendency to gain another. 

These electron arrangements are unstable, and 

there is a strong tendency toward stabilization. 

The hydroxides of such elements break in ioniza¬ 

tion on the one side of the oxygen or on the 

other in accordance with the ease with which 

the element releases electrons. If the element has 

only about the same tendency as does hydrogen 

to release or gain an electron — that is, if it is 

pretty stable — its hydroxide is amphoteric. Two 

or three outer electrons in the other elements 

makes for about the same tendency to lose or gain 

electrons as does one in hydrogen because of 

their much greater size. Now, the irregular ele¬ 

ments, it they may be considered to have original¬ 

ly five or more outer electrons, can revert to a 

reasonably stable arrangement without reacting 

with other elements merely by shifting electrons 

to an inner group. It is conceivable, also, that 

such an element as copper or gold may achieve 

stability by moving an electron from an inner 

group to the outer one. I have wondered if silver 

might do the same thing and show a valence 

greater than one — and have learned recently 

that silver valences of two and three have been 

demonstrated though they apparently are not 

very stable. 

The fundamentals of this system of electron 

arrangements can be given chemistry students — 

even freshmen — and they can understand many 

qualitative and even semi-quantitative relations 

based upon it. For example, calcium holds its two 

electrons more than twice as strongly as potassium 

holds its one because not only is there twice the 

effective charge on the nucleus (charge un¬ 

neutralized by inner electrons) but also the great¬ 

er charge has drawn all the electrons of calcium 

closer to the nucleus and so increased the force 

exerted by the nucleus on each electron still 

further. Chlorine is, therefore, much smaller than 

sodium and so it holds its seven electrons a 

great deal more than seven times as strongly as 

sodium holds its one. 

Nevertheless, the contraction of electron orbits 

with increasing nuclear charge is not enough to 

keep potassium from being larger, and therefore 

more active than sodium. Each electron group in 

potassium has smaller orbits than the correspond¬ 

ing orbits in sodium, but larger than the next 

inner group in sodium. 

The difference in size of molecules between one 

element and that next below in the same family 

decreases from top to bottom of the table, be¬ 

cause the increase in nuclear charge is greater 

towards the bottom and so the contraction in 

size of each group is greater. There is some in¬ 

dication that the contraction in passing over the 

lanthanide series of rare earths may even make 

the lower element somewhat smaller than the 

upper one. That could cause francium to be 

smaller and therefore less active than cesium, 

making the hydroxide of the latter the strongest 

base possible. 

I believe a presentation of these matters to 

students is stimulating to them and does not 

make undue demands on their powers of compre¬ 

hension. Further, I believe it gives them a frame¬ 

work on which to hang many otherwise isolated 

facts and so enables them to keep more facts 

before them. I wish textbooks might present 

these regularities in the periodic table more 

fully and that they might present at least some 

of them earlier. I believe that would lead to a 

better understanding of chemistry on the part 

of most students. 
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MENTAL HEALTH HAZARDS IN THE PUBLIC SCHOOLS 

By Frederick L. Westover 

University of Alabama, University 

It will help us to understand what the mental 

health hazards of our public schools are if we 

briefly consider some of the more important facts 

about child nature, on the one hand, and about 

public school practices, on the other. 

From the standpoint of mental health perhaps 

the more important facts about children are 

(1) that children differ widely one from another 

and (2) that they all have fundamental needs 

and urges which motivate them. Among the more 

important of these fundamental needs are (a) the 

need for physical activity, (b) the need for social 

activity, (c) the need for achievement and mas¬ 

tery, (d) the need for recognition and status, and 

(e) the need for emotional security. 

Now let us consider the practices of the public 

schools in relation to children’s nature and needs. 

We may begin with the need for physical activity 

because it is one of the most obvious of child¬ 

hood’s needs. What does the public school do 

to meet this need? 

The public schools provide recess periods; they 

provide diversified activities to adapt to chil¬ 

dren’s short span of attention; and some of them 

carry on education by activities and projects that 

appeal to children’s interests. But, unfortunately, 

much of the traditional school program is char¬ 

acterized by suppression of activity and by teacher 

domination. Children may be squeezed into un- 

adjustable seats that are firmly fastened to the 

floor. Teachers may have more children than 

they know what to do with. The school may 

lack equipment, materials, facilities, and teachers 

of special subjects to help diversify and enrich 

children’s programs. Too often the teacher at- 

temps to make the children sit quietly for rela¬ 

tively long periods of time doing tasks which are 

boring, fatiguing, and unrewarding to the child. 

Inevitably this piles up tension through frustrat¬ 

ing the child’s need for change of activity and 

for large muscle activity. 

What does the public school do to meet the 

child’s need for social activity? It provides op¬ 

portunity and encourages social activity on the 

playground and in a variety of extracurricular 

groups and activities. Many teachers carry on 

socialized class periods in various ways; but, 

often, the school not only provides little oppor¬ 

tunity for social activity, but vigorously suppresses 

it in the classroom. Children are expected alwavs 

to do their own work, never to help each other, 

and to compete rather than to cooperate. As 

with the suppression of physical activity, the re¬ 

striction of social activity inevitably results in 

frustration and tension. 

Every child has a need for achievement and 

mastery — some more than others; but all need 

to gain some control over their environment and 

some feeling of competence in their daily tasks. 

This need for mastery should be considered in 

connection with the fact of wide individual dif¬ 

ferences, especially in intelligence. As intelligence 

is the major determinant of learning ability, and 

the guidance of learning is the chief concern of 

the school, the school comes to place major im¬ 

portance upon intelligence. Does the school ad¬ 

just its requirements of students to accord with 

each child’s abilities, so that each child may be 

enabled to experience some success in achieve¬ 

ment and mastery of the tasks assigned? To 

ask the question is to answer it. Although most 

teachers do make some allowance for individual 

differences in their expectations from pupils, there 

is a greater tendency to treat individuals as mem¬ 

bers of a class to whom a uniform assignment is 

given and from whom a more or less uniform 

performance is expected. 

This problem of adjusting educational require¬ 

ments to individual differences is further accentu¬ 

ated by the grade placement and promotion 

policies of many public schools. Pupils are placed 

in grades according to their chronological ages 

and are automatically promoted. Since children 

differ in maturity at any given chronogical age, 

and since they differ, also, in their rate of de¬ 

velopment, such a plan insures that children of 

widely differing levels of development shall be 

placed together. Coupled with more or less uni¬ 

form class requirements, this means that some 

children are condemned to experience a sense 

of failure year after year, while others are bound 

to be bored by assignments that arc too easy for 

them. Even though the dull child ma\ be auto¬ 

matically promoted he cannot help but be- aware 

that he is failing to master the work that is as 

signed and to be disturbed thereby. The bright 

child, too, is very likely to be unhapp\ over his 
boring situation. 

No doubt there are some school administrators 

who trv to evaluate each child s approximate 

level of maturity in terms ol the child's physical, 

mental, social, and emotional development, then 

ask themselves where in the school system this 

child should be placed to his host advantage. 
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and who make provision for frequent readjust¬ 

ment in placement. Unfortunately, not many ad¬ 

ministrators have the time, the personnel, the 

facilities, nor the inclination to make this ap¬ 

proach to the problem of placement and promo¬ 

tion. 

The difficulties which the public schools of 

Alabama face in trying to meet the needs of chil¬ 

dren for achievement and mastery have recently 

been increased bv the lowering of the entrance 

age from a chronological age of six years to five 

and one-half years. This provision will bring into 

the schools a large number of children who are 

ill-adjusted to benefit from the kind of educational 

experience that they will receive. Children of this 

age could benefit from kindergarten experience, 

but our present public schools do not have the 

teachers who are qualified to do kindergarten 

work nor do they have the space nor equipment 

to provide kindergarten training. These children 

will be put in the first grade of the elementary 

school and the overburdened first grade teachers 

will most likely attempt to carry on the typical 

first grade program with these children. That 

means that they will first be given some reading 

readiness work along with learning the school 

routine and how to get along with each other 

and the teacher. But all too soon the teacher will 

attempt to begin to teach these little children 

to read. It takes a mental age of six and one-half 

years to begin to learn to read effectively. The 

children who entered at five and one-half years 

of age will be six years old in chronological age 

by the middle of the first school year. Those who 

are average in development, whose mental age 

is the same as their chronological age, will be 

too young to benefit well from reading instruc¬ 

tion. The experience is likely to be discouraging 

and frustrating because of their inability to per¬ 

form at the level demanded of them. Of course 

there will be some of the five and one-half year 

olds whose mental ability is above average and 

who will lie able to take the first grade work in 

their stride, but for every such child above aver¬ 

age there will be another below average who 

will be painfully confused and hopelessly un¬ 

able to do the work demanded of him in the 

first grade. These children should be retained 

in the first grade for a second year to allow ma- 

turation to catch up with the level of perform¬ 

ance demanded. If, instead, these children are 

automatically promoted each year the perform¬ 

ance level demanded of them will always out¬ 

run their developmental level and they will be 

doomed to continued frustration of their need for 

mastery and achievement. 

In fairness to our public school teachers we 

should return to a point made earlier, that is, that 

most teachers attempt to make some allowance 

for the wide range of ability in their classes by 

differentiating the requirements and the instruc¬ 

tion to individuals, and, often, by dividing the 

class into sub-groups. But with the heavy teaching 

loads carried and with the usual lack of teaching 

assistants, teaching materials and equipment, and 

of a free period in which to carry on remedial 

work, the adjustment of education to meet indivi¬ 

dual needs will be very inadequately handled. 

What does the public school do to meet the 

need for recognition and status? In the primary 

grades this need is partly met by such devices 

as honor rolls and gold stars beside one’s name. 

However these recognitions are given on a com¬ 

petitive basis, and for every child who wins 

recognition there may be several who fail to re¬ 

ceive it. This criticism applies to our public 

school education all the way through high school. 

Children are marked in relation to each other, 

not each in relation to his own previous achieve¬ 

ment. The competitive basis of marking means 

that the pupil of low ability can never win the 

recognition of a good mark even though he may 

be achieving near the limit of his capacity, where¬ 

as a pupil of high ability may receive favorable 

recognition on work which for him represents 

a low level of achievement. This situation is not 

conducive to the development of favorable at¬ 

titudes toward work on the part of either of these 

pupils. 

Each child needs recognition and status, not 

only in his school work, but even more in child 

society, that is, in his relationships with his peers. 

What does the public school do about this need? 

Traditionally the public school has given attention 

primarily to the development of fundamental 

skills and to imparting knowledge. Health and 

physical education are being increasingly em¬ 

phasized, and many schools, particularly at the 

secondary level, are giving some attention to the 

development of social skills and the provision 

of social experience through encouraging and 

guiding extracurricular social activities. However 

many schools still lag in this respect. The de¬ 

velopment of social skill and competence in mixed 

group relationships is of primary importance for 

an individual’s mental health, yet many schools 

neglect any responsibility in this area of life. 

What does the public school do to meet chil¬ 

dren’s need for emotional security? It is onlv 

recently that there has been recognition by the 

school of responsibility for meeting the emotional 

needs of children. Of course the better schools 

have often intuitively ministered to children’s 

emotional needs, but more often the traditional 

school has ignored any such responsibility, and, 

through suppression and domination of children’s 
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activities and the frustration of fundamental 

needs, it has positively contributed to the emo¬ 

tional maladjustment of children. 

Not onlv do the public schools offer a mental 

health hazard to the children who attend them, 

they present a similar hazard to the teachers 

who serve in them. It may be said that emotional 

maladjustment constitutes an occupational hazard 

for teachers. The incidence of emotional disorders 

is a little higher among teachers than it is in 

the population at large. There are several reasons 

for this, the chief among them being (1) financial 

insecurity because of low salaries, (2) inadequate 

recognition and acceptance bv the community, 

(3) restriction of normal activities because of 

communitv pressures and failure of the teacher 

to keep up physical and social activities, (4) con¬ 

tinued close association with immature persons, 

and (5) failure to marry and to establish a family. 

Teachers who are emotionally maladjusted con¬ 

stitute a problem to themselves, but they offer, 

also, a serious mental health hazard to their pu¬ 

pils. They may project their problems directly into 

their teaching, but even if they do not, they can¬ 

not help but show tension, and tension is con¬ 

tagious. 

We have taken some pains to point out some 

of the mental health hazards of our public schools. 

The correction or removal of these hazards is 

beyond the scope of this paper, but is to be 

found in the continued improvement of the public 

school. We should recognize and approve the 

efforts of all those school administrators who are 

trying to apply psychology to education. 

TRENDS IN SURFACE WATER SUPPLIES 

By Melvin R. Williams 

U. S. Geological Survey, Montgomery, Alabama 

Stream-flow records are collected for use in the 

design and operation of water-use and water¬ 

controlling projects. During the last century few 

such projects were developed and few if any of 

our citizens could foresee the many developments 

that would take place in the first half of this 

centurv. Many water-use developments have been 

required, however, and have naturally paralleled 

our growth in population and our increasing need 

for foods and for manufactured articles. Now 

we have large areas in the west where the water 

supplies are completely allocated to existing uses; 

some more or less local shortages in the east; 

some major conflicts for use of water for this or 

that purpose; and existing or proposed develop¬ 

ments of entire river basins. All of these develop¬ 

ments have required and do require dependable 

information on water resources. In the east this 

need for factual information was not generally 

recognized until around 1920 and for many sou¬ 

thern areas only meager data were collected be¬ 

fore 1930 or later. The present general coverage 

of stream-gaging stations in Alabama has existed 

for only about 12 or 13 years. 

The short-time records do not provide any in¬ 

formation on long-time trends. The record cover¬ 

ing the greatest number of years in this general 

area is on the Tennessee River at Chattanooga. 

That record shows a progressive decline in an¬ 

nual runoff over a long period. The upper plot¬ 

ting shows the runoff in inches of the Tennessee 

River at Chattanooga, as defined bv the 5-year 

progressive average, for the period 1875 to 1946. 

The Geological Survey has operated a river 

gaging station at Chattanooga since 1897. At a 

gaging station the day to day change in eleva¬ 

tion of the water surface is recorded. Periodic 

measurements of the volume of flow are made 

and from the information on stage and discharge 

the rate of flow and total flow for each dav, 

month, and year are determined. The yearly flow 

can be converted into inches of runoff as though 

the flow were spread evenly over the drainage 

area above the gaging station, and that unit 

has been used in this plotting. Gage-height 

records collected by the Army Signal Corps or 

the Weather Bureau were available for the 12 

years prior to 1897 and were used to determine 

the runoff for those years. 

A number of factors could conceivably operate 

to change the amount of water in our stream ... 

The trend at Chattanooga appears to be the rt - 

suit onlv of a similar downward trend in the pn - 

cipitation in the basin above Chattanooga. The 

lower figure shows the trend in rainfall for the 

drainage basin above Chattanooga as depicted 

by the 5-year progressive average. The basin 

rainfall from 1890 to 1945 was determined b\ 

the T.V.A. and undoubtedly that determination 

was a very laborious job. An attempt was made 

to extend the rainfall record backward on the 

basis of only two stations in the basin and that 

extension is shown by the broken line. 

The accuracy of the figures ol either rainfall 

or runoff, or possibly ol both, prior to about 1 SO I 

is questionable. The principal reason tor inelud 

ing the earlier years was to show the \er\ high 

rainfall and runofl during those years. 
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Approximate trend lines have been shown on 

the two plottings. The indicated amount of rain¬ 

fall for the earliest years was discounted some¬ 

what in developing the rainfall trend line. In the 

runoff trend line approximate allowance was made 

for reduced runoff resulting from original storage 

in the reservoirs in the basin. The two trend lines 

are nearly parallel. 

Other factors that could affect the runoff trend 

were also studied. Of these only a slight trend 

toward increasing temperatures apparently could 

have had any effect. No trend could be detected 

in the seasonal distribution of precipitation. A 

plotting, by 5-year periods, of the rainfall run¬ 

off relation did not show any progressive tend¬ 

ency. If changing land use had been a factor, it 

should have been detectable in such a plotting. 

A similar downward trend in annual runoff 

has been in progress on the Chattahoochee River. 

Records collected since 1900 at two station on 

the Tallapoosa River were combined and plotted 

but did not indicate a similar trend for that 

stream. The rainfall records at Montgomery do 

not show the long-period downward trend. 

Because of the many factors that can work 

toward modifying stream Hows and runoff, no 

exact conclusions can be reached as to long-time 

runoff trends over Alabama until longer records 

of stream flow are available. 
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BIOLOGY AND MEDICAL SCIENCES 

A key to the spiders of the genus Larodectus in 
the Western Hemisphere. Allen F. Archer, Geologi¬ 
cal Survey of Alabama. University. The identification 
of species of Latrodectus is attended by difficulties 
owing to the fact that the female lacks specific char¬ 
acters in the external genitalia. Color is of no value 
in determining specific lines, and can help in iden¬ 
tifying females only when the males are known. The 
following key is based on features of the male palpus, 
and for anatomical terms the glossary in Comstock’s 
Spider Book should be consulted: 

1. Apex of male palpus seemingly truncated and 
surmounted by a multiple, closely coiled embolus; 
tip of cymibum low. (2) 

2. Tip of embolus erect above main coils; tip of 
conductor a short hook. Abdomen of female gray or 
blackish, and anterior median eyes larger than lat¬ 
erals. L. geometricus C. Koch. Tropical America. 

2. Tip of embolus not erect above main coils; but 
appearing below tip of cymbium. Dorsum of female 
abdomen cherry red or lighter, interrupted by black 
marks; rest of spider black excepting the venter. 

Anterior median eyes not larger than laterals. L. 
curacaviensis Muller. Tropical America. 

1. Apex of male palpus not truncated, but slanted 
from endal face to prominent tip of cymbium; embo¬ 
lus forming in part a vertical loop. (3) 

3. Median apophysis of palpus (a horizontal strip 
in Latrodectus) widely notched on apical margin. 
Legs and carapace of female black; dorsum of ab¬ 
domen black or marked with red; ventral hourglass 
mark present. L. mactans Fabricius. Almost Hemi¬ 
sphere wide. 

3. Median apophysis having a slight notch only on 
apical margin. Legs and carapace of female brown; 
dorsum of abdomen brightly marked always; venter 
having'a red triangle only. L. bishopi Kaston. Littoral 
of South Florida. 

The last species can be confused with the Old 
World L. tredecimguttatus Rossi, but in the male 
palpus the median apophysis lacks a notch, and is 
swollen inside of the ectal end. 

A condensed chronology of development for the 
golden hamster, Cricetus auratus. Charles C. Rover, 

University of Alabama. Birmingham. With the in¬ 

creasingly widespread use of the golden hamster as 
a laboratory animal, the need becomes apparent for 
some sort of ready reference scale by which the se¬ 
quence of events in its development might be con¬ 
veniently compared to that found in the better known 
animals. To fill this need at least in part, a con¬ 
densed chronology of development for the hamster 
is in preparation. Salient features and significant 
changes will be described for stages taken at six-hour 
intervals from 7Va to 10 days inclusive, 12-hour in¬ 
tervals to 13 days, and at 15 days post coitum. Type 
specimens of each stage will be shown. 

Depth distribution of the bluegill, Lepoinis macro- 
chirus, in farm ponds during the period of summer 
stagnation. I. B. Byrd, Alabama Polytechnic Insti¬ 
tute, Auburn. Trapping was used as the method to 
determine the depth distribution of bluegills in farm 
ponds. For this study, which extended from June 
24 to September 12, 1949, five farm ponds were used. 
These varied in size from 2 to 26 acres. 

One-inch mesh and one-fourth inch mesh wire 
traps baited with cottonseed cake and without bait 
were used. The traps were either placed on the pond 
bottom or suspended from floats on the surface and 
checked twice daily, once daily, or once every two 
days. 

Chemical analyses were made periodically to de¬ 
termine oxygen and carbon dioxide concentrations at 
the various trap depths. Temperature checks were 
also made at the time of these analyses. 

The critical depths (minimum depths at which 
the bluegill could not live in the traps) varied con¬ 
siderably with tire size of the pond. These depths 
normally had less than 0.4 p.p.m. of oxygen. 1’his 
variation was caused by the differences in oxx gen 
concentrations due to the extent ot stirring b\ wind 
action, the abundance ol fixing phytoplankton, or 
by the differences ol water supplies which caused 
an oxygen distribution to the depths. Therefore, the 
catch from these traps indicated that within limits 
the utilization ol the deeper waters xaried inxerselx 
with the depth, and in general, the greater the oxx 
gen concentration tl\e greater the extent ol utiliza 
tion by the bluegill. 
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Seasonal variations in the toxicity of Demerol for 
guinea pigs. Emmett B. Carmichael, Walter H. 
Johnson and Frank A. Kay, Medical College of Ala¬ 
bama, Birmingham. Almost 400 guinea pigs were se¬ 
lected according to two arbitrary weight groups: (1) 
300 to 399 grams and (2) 400 grams and above, and 
injected intraperitoneally with the fresh aqueous so¬ 
lutions of Demerol. The doses varied by 10 mgm. 
increments from 100 to 170 mgm/kg. Preliminary re¬ 
sults on toxicity for adult guinea pigs during the win¬ 
ters of 1947 and 1948 were reported in Federation 
Proceedings 8:190, 1949. On repeating the studies 
during the summer of 1949, it was observed that 
guinea pigs seemed to have less resistance to the 
drug than they did during the winter months. In 
other words, a seasonal variation in toxicity had been 
d( monstrated. In the case of the small animals they 
were much more susceptible in the warm months with 
the small doses such as 100, 110 and 120 mgm. per 
kilogram than they wire in the cold months as judged 
by the percent of those that were killed. The effect 
was similar with the heavier weight groups and 
especially for the doses of 110 and 120 mgm. per 
kilogram. Also the time to kill for those animals that 
died on a particular dose, usually was markedly 
longer on the average in the cold months than in 
the warm months. 

The LD.-.n for the first weight group (300-399 
grams) seems to be of the order of 120 to 130 mgm/ 
kg during the winter and 110 to 120 mgm/kilo dur¬ 
ing the summer. The LD.-,„ for the heavier guinea 
pigs being about 130 to 140 mgm/kilo in winter and 
about 110 to 120 mgm/kilo in the summer. More 
animals are to be tested at several of the doses be¬ 
fore the results are submitted for publication. 

Preliminary tests on tolerance to Demerol in guinea 
pigs have been made. The guinea pigs that survived 
the toxicity studies were given three doses per week 
ol sublethal amounts of Demerol and then they were 
given a large dose of the drug. When the repeated 
doses were of the order of 120 to 130 mgm/kilo, 
there was a higher per cent of survivals following 
doses of 170 mgm/kilo than in fresh normal guinea 
pigs in the toxicity series than received 170 mgm/ 
kilo. Also, the average time to kill the guinea pigs 
that had had repeated doses of the drug was con¬ 
siderably longer than corresponding animals in the 
toxicity series. 

Factors influencing the lag phase of Leuconostoc. 
Warner W. Carlson, Katherine Kospetos and 

Virginia Whiteside-Carlson, University of Alabama, 
Birmingham. The existence of a factor in raw sugar 
stimulating the growth of Leuconostoc has been re¬ 
ported previously. It was of interest to determine the 
phase of the growth cycle affected by this factor, 
e.g., whether it shortened the lag phase, increased 
the growth rate in the lag phase, or affected the total 
population attained. By several methods, it was shown 
that in a casein-hydrolysate vitamin enriched medium 
the raw sugar factor definitely shortened the length 
of the lag phase of both L. dextranicum and L. mes- 
enteroides. 

In the above work several different inocula were 

utilized, comprising cells which had been washed 
once or twice with saline, or simply centrifuged from 
the medium and resuspended in the chosen dilution 
without washing. Variable results were obtained with 
these inocula, and it became obvious that washing 
with saline removed from the cells some diffusible 
substance which, like the raw sugar factor, affected 
the length of the lag phase. By adding the saline 
washings to the media being inoculated, the differ¬ 
ence in length of lag phase noted between washed 
and unwashed cells was eliminated. Similar results 
have been reported by Hinshelwood (The Chemical 
Kinetics of the Bacterial Cell, Oxford University 
Press, 1947) for Bact. lactis aerogenes. Methods of 
isolating this diffusible substance are being investi¬ 
gated. 

Mineral requirements of Leuconostoc. Warner W. 

Carlson, Rohert Galloway and Virginia White- 

side-Carlson, University of Alabama, Birmingham. 
The present investigation was limited to determining 
the effects of maganese and magnesium ions on 
growth and dextran synthesis. The strain used, L. 
dextranicum elai, was one which gave approximately 
theoretical yields of dextran from sucrose. Several 
methods were compared as to their relative efficacy 
in ridding the basal medium of contaminating traces 
oi Mn and Mg ions. These included: (1) the use of 
citrate, which forms a slightly soluble but non-ionized 
complex with the ions; (2) biological pretreatment 
of the medium with the same strain of Leuconostoc 
for 24 hours, the centrifuged cells carrying with them 
the metallic ions in question, while the ion-free 
supernatant was then used in further studies; and 
(3) treatment of the basal medium with dithizone, 
the resulting Mn and Mg complexes being extracted 
with chloroform. By all these methods it was found 
that Mn was highly essential for the organisms. Mg 
playing a secondary role. It was further found that 
while Mn was essential in carbohydrate metabolism, 
it was not required for the synthesis of dextran. 

Desthiobiotin in the metabolism of Leuconostoc. 
Virginia Whiteside-Carlson, W. R. Starnes and 

Warner W. Carlson, University of Alabama, Bir¬ 
mingham. It is reported in the literature that organ¬ 
isms which can utilize desthiobiotin apparently do 
so by means oi prior conversion of the compound to 
biotin. In the case of certain strains of Leuconostoc 
mesenteroides and dextranicum, it was found that 
dl-desthiobiotin and d-biotin had equal vitamin ac¬ 
tivity. Furthermore, earlier growth resulted from the 
use of the dl-desthio compound than was observed 
with biotin itself. These observations suggested that 
Leuconostoc utilizes dl-desthiobiotin directly rather 
than by first converting it to biotin. This point was 
further investigated by growing L. dextranicum elai 
in media containing the dl-desthio derivatives and 
subsequently assaying media and cells for the pres¬ 
ence of substances with biotin-like activity, Lacto¬ 
bacillus arabinosus being used as the assay organism. 
The results obtained indicate that this organism i loes 
not convert dl-desthiobiotin to biotin. 



Abstracts of Papers Presented, 1950 99 

The evaluation of an objective method for Iodo- 
acetate Index determination as a test for malignancy.1 
Josefh k. Cline, Robert B. Johnson, Howard C. 

Elliott, Jr., Jane Reid, Jane Howle, Annie Lau¬ 

rie Morgan and William R. Cobb, Medical College 
of Alabama, Birmingham. A modified procedure for 
the Iodoacetate Index (Huggins' Test) is presented 
which eliminates much of the subjectivity of this pro¬ 
posed test for malignancy. The authors present 898 
cases which are comprised of normals, cancer cases, 
and non-malignant pathologies. Subjects were grouped 
according to malady and age, and distribution curves 
prepared for the Iodoacetate Index of each group. 
Along with normals and pregnancies, the following 
diseases and groups of diseases were studied: cancer, 
hypertension, heart diseases in general, syphilis, pep¬ 
tic and duodenal ulcer, arthritis, lung pathology, 
urogenital diseases other than syphilis, gallbladder 
diseases, neuroses and psychoses, and diabetes. The 
distribution followed the same general pattern for 
each disease with but little variation witli the excep¬ 
tion of pregnancy which was shifted toward posi¬ 
tivity. All pathologies showed the majority of sub¬ 
jects in tlie same range as normal except there were 
a small proportion of cases shifted in the direction 
of positivity. In order to eliminate the possibility that 
the positivity of the test was not merely a measure 
of the age of the individual, age distribution curves 
were plotted. No increase in positivity with age was 
found. The younger age groups because they were 
made up largely of pregnancies contained a higher 
proportion of lower values of the Iodoacetate Index. 
The results presented indicate that the proposed test 
is a non-specific one which does not differentiate dis¬ 
ease in man. Pregnancy, however, could be diagnosed 
with a fair degree of accuracy but the test is not 
practical for this purpose. 

Studies in experimental anemia. I. mechanism of 
production by sulfonamides.2 Joseph K. Cline,3 Rob¬ 

ert B. Johnson,3 Annie L. Boggs,3 and Walter H. 
Johnson, Medical College of Alabama, Birmingham. 
Evidence is presented to show that the main effect 
of feeding slowly absorbable or unabsorbable sul¬ 
fonamides in a purified ration is to produce a diar¬ 
rhea with tarry stools followed by a reduced dietary 
intake, and that the syndrome which is developed is 
one of chronic starvation rather than of specific vita¬ 
min deficiency. The syndrome produced is charac¬ 
terized by hemoconcentration and peripheral circu¬ 
latory failure, which is manifest in exophthalmos, 
priapism, and a cyanosis of the ears, feet and tail. 
The vessels of the tail become depressed giving it 
a square appearance. Blood drawn from the tail ior 
counts is dark and pasty; where accurate counts are 

1 This investigation was supported by cancer con¬ 
trol grants from the National Cancer Institute, U. S. 
Public Health Ser vice and grants from the Alabama 
Division, American Cancer Society. 

2 Aided by grants from the Williams-Waterman 
Fund of Research Corporation. 

3 Present address: Cancer Research Department, 
Medical College of Alabama, Birmingham, Alabama. 

possible they are found to be elevated from one to 
three million. In the late stages, the rat shows a “quasi¬ 
paralysis,” an atypical polyneuritis, which responds 
to parenteral thiamine. The complete reversal of symp¬ 
toms by thiamin is described in another report. The 
animal in crisis is anemic, but the anemia is masked 
by hemoconcentration. When thiamin is administered, 
the peripheral circulatory failure is corrected and the 
anemia becomes evident. This anemia and its response 
to therapy will be described further in another re¬ 
port. Some rats did not restrict their dietary intake 
and these grew normally, remaining symptom free. 
A new regimen for evaluation of anti-anemic prep¬ 
arations using the rat is suggested; and an outline 
of this regimen is presented. 

Studies in experimental anemia. II. The develop¬ 
ment of atypical thiamin deficiency in rats by sul¬ 
fonamides and its prevention and cure by thiamin 
administration.1 Joseph k. Cline,2 Robert B. John¬ 

son,2 Annie L. Boc.gs and Walter H. Johnson, 

Medical College of Alabama. Birmingham. The mor¬ 
tality of rats fed sulfonamides in a purfied ration and 
those similarly brought to a state of semi-starvation 
by restricted feeding is shown to be due to a height¬ 
ened requirement of thiamin and to be prevented 
and cured by parenteral administration of that vita¬ 
min. A syndrome very closely related to beri-beri in 
humans is described and attributed to thiamin lack 
resulting from semi-starvation. The disease is prob¬ 
ably the rat counterpart of beri-beri developed dur¬ 
ing chronic starvation despite a supposedly adequate 
dietary source of thiamin. The syndrome was pre¬ 
vented in 100% of the cases treated by parenteral 
thiamine. Forty out of forty-four cases of recognized 
atypical polyneuritis were successfully treated with 
thiamin; two of the four remaining cases were rec¬ 
ognized as poor risks at the time of injection. Four 
reflexes are found to be blocked during atypical poly¬ 
neuritis and reversed by thiamin therapy. This is con¬ 
sidered to be due to an inhibition of synaptic trans¬ 
mission.3 The physical symptoms of the disease are 
attributed to hemoconcentration which masks the 
true state of anemia. The injection of thiamin is fol¬ 
lowed almost immediately by a return of appetite and 
a rapid growth rate. The blood picture changes ven 
rapidly from one of hemoconcentration to one of 
restored blood volume with the simultaneous appear¬ 
ance of an anemia which gradually is corrected as 
the animal begins to eat. The cure is not necessarih 
a permanent one; if the animal reduces his dictarv 
intake the entire syndrome may hi' precipitated again. 

Distribution of ascorbic acid in plasma, whole 
blood and white cell-platelets of young rats. Bi smi 
L. Davey and Dorotux A. Ehmkk. University of 

1 Aided by grants Iron) the Williams \\ alcrman 
Fund of Research Corporation. 

2 Present address: Cancer Research Department. 
Medical College ol Alabama, Birmingham, \lahama 

3 The assistance and advice given b\ Dr. lames 
O. Foley of the Anatoim Department ol the Medical 
College has been great 1> appreciated. 
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Alabama, University. The distribution of total as¬ 

corbic in plasma, whole blood and white cell-platelets 

was determined for two groups of young (63 day 

old) rats. This was a continuation of earlier work 

on the possible relation of rat ascorbic acid values 

as being an indication of normal levels for humans. 

The animals in one group were maintained on the 

stock diet of laboratory checkers containing some as¬ 

corbic acid and the animals in the second group re¬ 

ceived the stock diet plus 50 mg. ascorbic acid daily. 

The crystalline ascorbic acid was dissolved in water 

and fed orally with a syringe. The total ascorbic acid 

of the various blood fractions was determined by 

the Bessey micro-modification of the Roe and Kuether 

method. The female rats had lower values for plas¬ 

ma, whole blood and white cell-platelet ascorbic acid 

than did the male rats maintained on the same diet. 

These findings are in agreement with earlier work 

with mature rats reported by Todhunter and McMil¬ 

lan. No increase on the amount of ascorbic acid in 

any of the blood fractions was observed when the 

animals received 50 mg. of ascorbic acid daily in ad¬ 

dition to the stock diet. 

An effect of penicillin on Paramecium cultures. 

John J. Doolan, Melvin Rotner and P. 11. Yan¬ 

cey, S.J., Sprint’ Hill College, Spring Hill. Cultures 

of P. multimicronucleatum grown in Jennings’ Stan¬ 

dard Hay Infusion Medium, with a pi I of 7.5-8.5 and 

at room temperature, were treated with from 500- 

3000 units, per milliliter of culture, of Crystalline 

Penicillin G Potassium (Commercial Solvents Cor¬ 

poration). In all cases these treated cultures lasted 

longer and had more organisms in them than the 

untreated controls. The average ages of the control 

cultures were from 10-21 days; whereas those of the 

experimental cultures were from 25-62 days. Further¬ 

more, run-down cultures of untreated animals were 

apparently rejuvenated by the addition of 1500 units 

of penicillin per milliliter. 

The explanation of these effects has not been es¬ 

tablished but is being investigated. 

Relationship between husk cover of corn and rice 

weevil damage in the field. W. G. Eden, Alabama 
Polytechnic Institute, Auburn. Results of investiga¬ 

tions on the effect of husk cover of corn and rice wee¬ 

vil damage at harvest are reported. Husk coverage and 

weevil damage are inversely proportional, the better 

the husk cover, the lower was the weevil damage in 

the corn at harvest. 

The application of the Beckman Flame Photometer 

to the determination of serum sodium and potassium 

levels. I. Normal values.1 Howard C. Elliott, Jr. 

and Howard L. Holley, Medical College of Ala¬ 
bama, Birmingham. Previously, determination of so¬ 

dium and potassium in blood serum was a long, la¬ 

borious chemical process. The flame photometer is 

a rapid, accurate physical method in which no pre¬ 

liminary separations are necessary. The experimental 

1 Instrument furnished through the courtesy of the 
Department of Cancer Research, Medical College of 

Alabama, for preliminary studies. 

error and “recovery” experiments have shown that 

this instrument is more than accurate enough for 

clinical work, and the results compare favorably with 

those obtained by previous methods. A study of 

various concentrations of sodium (range 43.2-179.0 

mEq./l), and potassium (range 1.5-6.4 mEq./l) 

indicates a linear response of the instrument to con¬ 

centrations in these ranges, and this makes it possi¬ 

ble to derive a simple equation for calculation of re¬ 

sults. A semi-micro technique which makes use of 

0.2 ce. of serum has been developed that shows a 

degree of accuracy well within the range of clinical 

requirements. 

A series of 50 normal human patients, evenly dis¬ 

tributed in age and sex, shows that the range of nor¬ 

mal values and the average values are in agreement 

with previously reported levels. 

Copepoda and Cladocera in the plankton of East 

Lake in Birmingham. J. A. Fincher and Mary Sue 

McGinty, Howard College, Birmingham. East Lake 

plankton was collected for a seven months period, 

beginning in October. The plankton was relatively 

uniform in distribution. 

Seventeen species of Cladocera were identified. 

Some significant variations were found in Daphnia 
longispina, Bosmina longirostris, Kurzia latissima, 
Ilyocryptus spinifer, Simocephalus serrulatus, Cerio- 
daphnia reticulata, Ceriodaphnia pulchella, and Alona 
monocantha. 

The three species of adult Cyclopidae were Cyclops 
albidus, Cyclops viridis, and Cyclops serrulatus. The 

numerous immature specimens were not identified 

because the fifth feet do not mature until the last 

molt. 

The only species of the Centropagidae was of the 

genus Diaptomus. It was not described by the lit¬ 

erature available. It was different from D. pallidus 
in the possession of a club-shaped left endopodite, 

three conspicuous spines on the blunt terminal seg¬ 

ment of the left exopodite, a hyaline plate on the 

right protopodite and a hyaline appendage on the 

first segment of the right exopodite. This is probably 

a new species of Diaptomus. 

On the number of cells and fibers in the glosso¬ 

pharyngeal nerve of the cat. James O. Foley and 

Walter W. Sackett, Medical College of Alabama, 
Birmingham. In 6 glossopharyngeal nerves from 5 

cats the fibers were counted proximal to the superior 

ganglion and cell counts were made of the superior 

and petrosal ganglia. The average number of fibers 

in proximal segment ol the nerves was 4494. In the 

6 superior ganglia there was an average of 1258 cells 

and in the 6 petrosal ganglia an average of 2724 

cells. The difference between the total average cell 

count and average fiber count is 512 fibers (S.E. 

± 108). These are presumably motor fibers if one 

accepts the concept that each ganglion cell sends 

only one central process into the brain. The estimated 

motor fibers showed variation in number in individual 

nerves. They ranged from as few as 221 axons in 

the nerve of one animal to as many as 935 axons in 

the nerve of another animal. The above figures fur- 
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nisli quantitative evidence in support of the concept 

that the glossopharyngeal is predominantly a sensory 

nerve. 

Comparison of the effect of repeated estrogen in¬ 

jections in young and old female rats. Thomas E. 

Hunt, Medical College of Alabama, Birmingham. 
Two groups of ovariectomized rats, one 2 months, 

the other 14 months old, were injected with 16.6 pg. 

of estradiol benzoate in oil every other day for 30 

days. Previously it was shown that two injections of 

estrogen made 48 and 72 hours before death resulted 

in much greater mitotic activity in hypophyses of 

young animals than in older ones. However, in this 

series, after 16 injections, mitotic activity and per¬ 

centage increase in hypophyseal weight of young and 

old animals were essentially the same. Animals re¬ 

ceding estrogen did not gain in body weight, and 

average thymus weight in young animals decreased 

from 253 (control weight at 2 months) to 120 mg. 

Young ovariectomized control animals gained 57 gm. 

body weight and the thymus increased to 314 mg. 

The hypophyses of the different groups were exam¬ 

ined after staining by the periodic acid-Schiff method 

(McManus) which presumably stains gonadotrophin. 

In both young and old overiectomized control ani¬ 

mals the hypophyseal cells showing the reaction in¬ 

creased in number and staining intensity. Those re¬ 

ceiving estrogen for 30 days showed almost no stain. 

It is concluded that injections of estrogen result in 

release of secretion from the hypophysis and that 

after release, cell division in both young and old 

animals is initiated. Further, the secretion released is 

not only gonadotrophin but also adrenocorticotrophin, 

judging by decrease in thymus weight. 

Bladder function following acute denervation and 

in spinal shock. L. L. Langley and J. A. Whiteside, 

Medical College of Alabama, Birmingham. The urin¬ 

ary bladder adapts to varying volumes maintaining 

a low, approximately constant pressure. Whether this 

is an inherent ability of the bladder musculature or 

is due to reflex action has been questioned. In ex¬ 

periments on more than 20 dogs we find that the 

bladder retains its capacity to accommodate to chang¬ 

ing internal volume following complete denervation, 

during spinal shock at which time the micturition re¬ 

flex is absent, as well as following Etamon (tetra- 

elhlyammonium chloride) administration in sufficient 

doses to block micturition. We conclude that this 

phenomenon is an inherent property of the bladder 

musculature. 

Ten cc. of saline introduced rapidly into the nor¬ 

mal bladder causes an increase in pressure of ap¬ 

proximately 3 cm. ILO. If the pelvic nerves are cut 

the average increase upon the introduction of 10 cc. 

saline is 6-7 cm. This sharp rise is due to a marked 

increase in the tonus of the bladder wall. Severing 

the hypogastric nerves results in no marked or con¬ 

sistent change when they are cut either before or 

after the pelvic nerves are cut. 

Following complete section of the spinal cord at 

4 6 the micturition reflex cannot be elicited. During 

this period of spinal shock 10 cc. saline increases 

the pressure only 1-2 cm., that is, the bladder is 

atonic. However, if the pelvic nerves are now cut, 

or if Etamon is given the bladder becomes hyper¬ 

tonic. Loss of the bladder’s ability to accomodate 

varying volumes is seen in spinal shock only if the 

bladder has previously been over-distended. 

A study of the development of the pharynx of the 

golden hamster with special emphasis on the origin 

and fate of the ultimobranchial body. Clarence E. 

Klapper, Medical College of Alabama, Birmingham. 
The pharynx of the golden hamster conforms closely 

to the developmental pattern of the rat’s pharynx in 

that only three pharyngeal pouches are formed. The 

ultimobranchial body, which is associated originally 

with pouch III, is best interpreted as the final expres¬ 

sion of the pouch forming potentiality of the pharyn¬ 

geal epithelium, rather than an abortive pouch IV. 

The three pharyngeal pouches with the corresponding 

clefts and the ultimobranchial body are present in 

embryos 9% days after insemination. Pouch III with 

the primodrium of the parathyroid and thymus fol¬ 

lows the so-called descent of the heart. Its pathway 

is lateral to the thyroid so that the parathyroid comes 

to lie on the lateral surface of the thyroid. The ul¬ 

timobranchial body maintains a position medial to 

the lateral wings of the thyroid. Contact between 

these two structures is established in embryos of the 

11 day stage. Fusion of ultimobranchial and thy¬ 

roid tissues results approximately one day later. The 

fusion is so intimate that it becomes difficult to es¬ 

tablish the limits of each structure. A small hollow 

vesicle persists in the position of the ultimobranchial 

body in all of the embryos studied, the oldest being 

three days post partum. Although it is difficult to 

ascertain whether any of the lateral thyroid is of 

ultimobranchial body origin, it seems logical to as¬ 

sume that the amount, at best, must be small. 

A preliminary comparison of tree inycorrhizas on 

fallen logs and on the forest floor. Herbert A. Mc¬ 

Cullough, Howard College, Birmingham. Collections 

were made of fifty young roots and feeding branches 

of older roots from plants of Picea Engclmannii and 

Abies lasiocarpa in the Gothic Natural Area of the 

Gunnison National Forest in Colorado. Studies were 

made of the presence of myeorrhizas on the roots col¬ 

lected to determine if any relation existed between 

the distribution of the myeorrhizas and the fact that 

young plants of the two species preferred to grow 

upon decaying fallen logs in the area. Ectotrophic 

myeorrhizas were present on plants collected from 

fallen logs and also on those collected from the forest 

floor with a slightly larger peeentage being on the 

fallen logs. The factor of myeorrhi/.a formation as 

such does not seem to explain the preference ot these 

plants for fallen logs as seed beds in nature. 

Carbohydrate histochemistry studied In acetyla¬ 

tion techniques. 1. Periodic acid methods. J. F. \ 

McManus and Jane E. Cason. Medical College <>/ 

Alabama. Birmingham. An acetic anhydride pyridine 

mixture acety lates hydroxyl groups in tissue sections 
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The acetyl groups can be removed from tissue sec¬ 

tions by weak alkali. 
Sections acetylated by acetic anhydride pyridine 

no longer produce aldehydes after oxidation by per¬ 

iodic acid. Acetylated sections subjected to weak al¬ 

kali regain the ability to produce aldehydes after 

oxidation by periodic acid. 

Acetylation of tissue sections and the removal of 

acetyl groups by weak alkali can be used as histo- 

chemical confirmation of the carbohydrate nature 

of materials coloring with Schiff s reagent after per¬ 

iodic acid. 
Acetylation of tissue sections shows the presence 

of free hydroxyl groups in the tissues. Other methods 

of staining—silver impregnation, fat and metachro- 

matic staining—may be studied by acetylation to 

question their dependence on free hydroxyl groups. 

Glucosylaniline and its tetraacetates. W. W. Pig- 

man and K. C. Johnson, Medical College of Ala¬ 
bama, Birmingham. Glucosylaniline is the condensa¬ 

tion product formed from glucose and aniline. In 

general, reducing sugars react easily with amino 

groups under conditions which are similar to physio¬ 

logical conditions. Preliminary research has been con¬ 

ducted on this condensation product because it is 

one of the lower homologs of nitrogenous carbohy¬ 

drate complexes such as glycoproteins and nucleic- 

acids found in animal bodies. Thus the groundwork 

is being laid for an attempt at understanding the na¬ 

ture of the bonds and isomerizations possible for the 

more complex physiological systems. Other implica¬ 

tions of sugar-amines are to be found in the discolora¬ 

tion of food-stuffs, interference with analytical de¬ 

terminations and equilibria in biochemical systems. 

In 5% aqueous solutions at 30° C., glucosylaniline 

mutarotates from an initial value of [cc] ^ = +14 

to a value of —77 at 120 minutes and then it slowly 

becomes more positive. A slight hydrolysis (9%) 

was obtained at 475 minutes, but following this the 

amount steadily increased. The mutarotation follows 

the equation: 
r i so 
[«] D = 

-65.3 X 10—-0<>oi63t + 94.4 x 10 ~-02i8t -14.3 

Dilute alkali slowed down the initial reaction, and 

no subsequent hydrolysis was detected. Complete hy¬ 

drolysis occurred in ,5N I1C1 before the first read¬ 

ing could be taken at 15 minutes. Dissolving glu¬ 

cosylaniline in glacial acetic acid produced a brown 

color which interfered with accurate measurements. 

The data at hand show that the glucosylaniline in 

aqueous solution is readily hydrolyzed by dilute acids. 

In neutral solution, a rapid isomerization is accom¬ 

panied by a slow hydrolysis. Hydrolysis does not 

take place in alkaline solution under the conditions 

employed. 

Frerejaeque in 1936 reported two acetates of glu¬ 

cosylaniline, one of which he termed the “penta” 

compound and the other, the “tetrad In a later pa¬ 

per, however, he said that the pentaacetylglucosyl- 

aniline existed as the tetra compound and not the 

penta form, that is, then, that both compounds are 

of the tetra form. Unfortunately, Frerejaeque gave 

no supporting analyses. A reinvestigation of these 

compounds showed that both had acetyl contents 

corresponding to the theory for tetraacetates even 

under N-acetyl conditions. 

The and fj —forms of the tetraacetylglucosylani- 

line probably have pyranose structures. They exhibit 

a mutarotation in anhydrous ethanol solution, cata¬ 

lyzed by acids. 

Adhesions of notochordal and neural tube tissue in 

human embryos. E. Carl Sensenig, Medical College 
of Alabama. Birmingham. Adhesions of the noto¬ 

chord and neural tube are described in the 7th cer¬ 

vical and 4th thoracic segments of a 12.5 mm. human 

embryo. These adhesions are compared with similar 

cases described by Orts Llorca and Sternberg (’34) 

and Patten ( ’46). A possible explanation of the ori¬ 

gin of these anomalies is found in early embryonic 

stages when the neural tube and notochord lie in 

direct contact. During subsequent development a 

complete separation of these structures fails to take 

place and the area of adhesion is drawn into a long, 

slender band of notochordal and neural tube tissue. 

As development continues these bands may separate 

from the notochord and neural tube and persist as 

rests situated within the vertebral centra and occipi¬ 

tal bone or in the vertebral canal and skull cavity. 

It is indicated that such rests could form tumors 

(chordomas) or account for herniations of the inter¬ 

vertebral disc. 

The effect of hormonal imbalance on several pro¬ 

posed chemical tests for malignancy. I. Adrenal in¬ 

sufficiency.1 Elizabeth Scholz, Jane Reid, Robert 

R. Johnson, William R. Cobb, Howard Elliott, 

A. L. B. Morgan and Joseph K. Cline. Medical 
College of Alabama, Birmingham. In an attempt to 

elucidate the mechanism of several proposed chemical 

tests for malignancy, a series of animal experiments 

were begun in this laboratory, in which a hormonal 

imbalance is induced by simple methods. The pres¬ 

ent experiment is concerned with the effect of adre¬ 

nal insufficiency on the polarographic test of Brdicka, 

the Iodoacetate Index of Huggins and the copper 

binding capacity of serum proteins currently being 

investigated at this laboratory. Sixty male Wistar al¬ 

bino rats were employed in the experiments in which 

a third were used as normal controls, a third as sham 

adrenalectomy and the remaining third were bilater¬ 

ally adrenalectomized. Values for several other chemi¬ 

cal determinations used in conjunction with the above 

tests are also reported. There was no significant de¬ 

viation in values of the diagnostic tests successfully 

completed in either the sham or the adrenalectomized 

animals from the norm. 

Preparation of curare arrow poison extract from 

Chondodendron tomentosum. Frederick FI. Vogel, 

Alabama Polytechnic Institute, Auburn. In 1946, the 

1 This investigation was supported by cancer con¬ 
trol grants from the National Cancer Institute, U. S. 

Public Health Service and grants from the Alabama 

Division, American Cancer Society. 
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author prepared 300 pounds of pharmaceutical quali¬ 

ty extract of curare in the Rio Sisa watershed of the 

Middle Huallaga Valley of Peru. 

For generations the Sisa Indians there have pro¬ 

duced curare by boiling extracts of various plants, 

always including Chondodendron tomentosum. Hun¬ 

dreds of pounds of such curare extract enter into 

Amazon Valley trade each year, finding its way to 

other Indian tribes as far away as Brazil and even 

Bolivia, but its variability and doubtful botanical 

source make it usless for pharmaceutical use. 

The paper describes preparation of a pure, con¬ 

centrated extract from several tons of identified woody 

vines of Chondodendron tomentosum, together with 

suggestions for horticultural propagation of the plant. 

A concentrated extract containing from 2% to 

5% of curarina is easily produced in primitive evap¬ 

orators after the initial hot-water extraction, and 

means are described for its preservation. The paper 

does not discuss final parmaceutical production of 

such clinical compounds as Tubo-curarina for anaes¬ 

thesia. 

Further studies with experimental caries in ham¬ 

sters. J. F. Volker, University of Alabama, Birming¬ 
ham. It is generally accepted that the inclusion in 

the diet of fermentable carbohydrates of the nature 

of refined starch and sucrose is essential to the pro¬ 

duction of dental caries (tooth decay). There is, 

however, only a limited amount of experimental evi¬ 

dence as to the relative abilities of sucrose and re¬ 

fined starch to initiate the carious lesion. One of 

the major problems in accumulating information of 

this nature has been the lack of a test animal having 

teeth morphologically similar to those of man with 

dietary preferences resembling those of humans. This 

barrier has been removed by the recent demonstration 

that the Syrian hamster possesses these prerequisites. 

In the present study two comparable groups of 

Syrian hamsters were placed at weaning on diets 

identical in all respects except that in one instance 

607c of the diet was in the form of refined, pow¬ 

dered cornstarch. This was replaced in the other by 

60% powdered sugar (sucrose). After one hundred 

days on the diet, the animals were sacrificed and the 

skulls prepared for microscopic examination. The 

total number of carious molar teeth and individu il 

carious lesions were recorded. The latter were sub¬ 

divided into large, medium and small cavity group¬ 

ings. The sugar group showed on an average 7.6 

carious teeth and 9.5 cavities. Of these on an average 

2.9 were large, 3.3 were medium and 3.3 were 

small. In contrast, the starch group showed on an 

average 1.4 carious teeth and 1.7 carious lesions. 

Of the latter none were large and the great majority 

(1.4) were small. 

These findings indicate that sucrose is much more 

effective than refined starch in the production of 

experimental teeth decay. 

Influence of feeding schedule on nitrogen utiliza¬ 

tion and excretion. Hsien Wu and Daisy Yen Wu, 

Medical College of Alabama, Birmingham. Theoreti¬ 

cally, the rate of excretion of amino acids and the 

rate of conversion of amino acids into urea should 

vary with the concentration of amino acids in the 

metabolic pool, which in turn depends on the amount 

and frequency of protein fed. With the same total 

protein intake, the efficiency of N utilization should 

be higher with frequent feedings of light meals than 

with fewer feedings of heavy meals, other things 

being equal. 

A normal adult in N equilibrium was given the 

same diet divided into 2, 3 and 4 approximately equal 

meals in different periods. With a liberal protein 

intake (1.14 gm. per kg.), there was a definite indi¬ 

cation of a higher efficiency of N utilization with 4 

meals than with 2 meals. With a lower protein in¬ 

take (0.73 gm. per kg.), no significant difference 

in N utilization was observed. 

With the same total intake of protein, the pattern 

of N excretion differed with different feeding sched¬ 

ules. This finding casts doubt on the existence of 

a diurnal cycle or rhythm of N metabolism irrespec¬ 

tive of feeding schedule. 

SECTION II 

CHEMISTRY 

Coordination of the cupric ion with both amine and 

hydroxyl groups. John M. Chilton, Alabama Poly¬ 

technic Institute, Auburn, and James W. Cole, Uni¬ 

versity of Virginia. The blue color of aqueous solu¬ 

tions of cupric salts and the darker blue color of 

such solutions containing an excess of ammonia are 

both due to formation of complex ions. Evidence is 

presented to show that there is coordination between 

the cupric ion and the water molecules in exactly 

the same manner as between the cupric ion and die 

ammonia molecules. Interpretation of the type ol 

coordination involved in cases of more complex 

amines, e.g., mono-, di-, and triethanolamine, is made 

by a comparison of the absorption spectra of solu¬ 

tions containing copper sulfate and these amines with 

the spectra of the copper-ammonia and the copper- 

water systems. The results indicate that the cupric 

ion will coordinate with nitrogen atoms in prefer¬ 

ence to oxygen atoms. If a sufficient number of 

nitrogen groups is not present, or if the nitrogen is 

blocked by steric hinderanee, the coordination will 

take place with any hydroxyl groups present. 

The apparent and partial inolal volumes of sodium 

perchlorate in perchloric acid solutions. Francis 

Nash Collier, Jr. and Henry F. Wirth. Howard 
College, Birmingham. The apparent and partial inolal 

volumes of sodium perchlorate in water and in solu¬ 

tions ol perchloric acid were calculated from the dense 
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ties of the solutions. The densities were measured 

by the sinker method. 

The partial molal volumes of sodium perchlorate 

in perchloric acid solution were found to be less than 

in aqueous solutions of the same volume ionic 

strength. At constant ionic strength this decrease 

was proportional to the concentration of the perchlor¬ 

ic acid. Since this behavior was similar to that pre¬ 

viously found for the system sodium chloride-hydro¬ 

chloric acid, it was inferred that this is the normal 

behaviour of systems of uni-univalent salts of strong 

acids in solutions of these acids. 

Progress report on the effect of amber glass on the 

stability of tenth normal sodium hydroxide solution. 

C. Lee Huyck, Howard College, Birmingham. It is 

commonly known that sodium hydroxide solutions 

attack glass. Willard and Furman state: “if the al¬ 

kali has stood for a week or two it should be re¬ 

standardized.” Three ordinary gallon bottles of am¬ 

ber glass from Owens-Illinois were tested with N/10 

sodium hydroxide solutions as follows: (f) amber 

glass exposed to alkali and carbon dioxide of the air 

from frequent openings, (2) amber glass exposed to 

alkali but not carbon dioxide, (3) amber glass cov¬ 

ered with paraffin exposed to alkali but no carbon 

dioxide. These were stored at a little below room 

temperature and assayed every two weeks for four 

months. No appreciable deterioration in the N/10 

sodium hydroxide could be detected. This study will 

be continued and it is expected that the sample ex¬ 

posed to the carbon dioxide of the air from frequent 

openings will show the greatest deterioration while 

tlie sample with no exposure will show the next great¬ 

er deterioration while the sample in the closed par- 

affiin lined bottle will show no appreciable deteriora¬ 

tion. 

Adsorption and liberation of ephedrine from ion ex¬ 

change resins. C. Lee Huyck, Howard College, Bir¬ 
mingham. Ion exchange resins have been suggested 

as aikaloidal adsorbents. Also, they have been sug¬ 

gested as a possible new method for the assay of 

alkaloids as such and in galenical preparations. Ephe¬ 

drine in 95% alcohol was adsorbed on Dowex 50 

and Amberlite IRC 50. Amberlite IRC 50 adsorbed 

it completely while the Dowex 50 adsorbed it par¬ 

tially. Alcohol removed it from Dowex but would not 

remove it from Amberlite. Tenth normal hydro¬ 

chloric acid followed by an equal volume of distilled 

water removed the ephedrine quantitatively from the 

Amberlite as shown by quantitative chemical analy¬ 

sis. The Amberlite did not adsorb the N/10 hydro¬ 

chloric acid as shown by a similar analysis. Amberlite 

IRC 50 appears to have possibilities in the assay of 

alcoholic solutions of alkaloids which are slightly 

basic. 

Some derivatives of 6-bromo-8-methylquinoline. 

Thuuman A. Irving, Joseph L. Greene, Jr., and 

Julius D. Capps, Alabama Polytechnic Institute, Au¬ 
burn. Several derivatives of 6-bromo-8-methylquino- 

line were prepared; their structures were verified and 

some of their properties determined. The findings are 

summarized as follows: 

1. 2-Acetamido-5-bromotoluene was subjected to 

a modified Skraup ring-closure to give 6-bromo-8- 

methylquinoline in yields as high as 77%. 

2. Nitration of 6-bromo-8-methylquinoline with 

fuming nitric acid-sulfuric acid mixture at 0° gave 6- 

bromo-8-methyl-5-nitroquinoline, the structure of 

which was established by synthesis from 2-acetamido- 

5- bromo-4-nitrotoluene. 

3. 6-Bromo-8-methylquinoline and 6-bromo-8-me- 

thyl-5-nitroquinoline were converted into 6-bromo-2- 

chloro-8-methylquinoline and 6-bromo-2-chloro-8- 

methyl-5-nitroquinoline respectively via 2-quinolines. 

6- Brorno-2-chloro-8-methyl-5-nitroquinoline was also 

obtained as the chief nitration product of 6-bromo-2- 

chloro-8-methylquinoline. 

4. Hydrolysis of 6-bromo-2-chIoro-8-methylquino- 

line with 25%- by volume sulfuric acid-water solution 

in a sealed autoclave gave 6-bromo-2-hydroxy-8- 

methylquinoline in 83% yield. 6-Bromo-2-hydroxy- 

8-methyl-5-nitroquinoline resulted in nearly quantita¬ 

tive yields by the hydrolysis of 6-bromo-2-chloro-8- 

methyl-5-nitroquinoline with 50% by volume sulfuric 

acid-water solution at atmospheric pressure. 

5. Catalytic reduction of 6-bromo-8-methyl-5-nitro- 

quinoline, 6-bromo-2-chloro-8-methyl-5-nitroquinoline, 

and 6-bromo-2-hydroxy-8-methyl-5-nitroquinoline 

yielded the respective amines; acetyl and benzoyl de¬ 

rivatives were prepared. 

6. 6-Bromo-8-methyl-5-quinolinearsonic acid, 6-bro- 

mo-2-chloro-8-methyl-5-quinolinearsonic acid, and 6- 

1 iromo - 2 -hydroxy - 8 - methyl - 5 - quinolinearsonic acid 

were synthesized by diazotizing the corresponding 5- 

aminoquinolines and coupling them with arsenite in a 

basic solution containing cupric ions. 

Colorimetric determination of aluminum in iron 

ore and steel. James L. Kassner and Mary Alice 

Ozier, University of Alabama, University. The time 

required for an accurate colorimetric determination 

of aluminum in steel and iron ore has ben shortened. 

The method makes use of the fact that hydrogen per¬ 

oxide will form peroxidized compounds with titanium, 

vanadium, etc., but will not oxidize iron in the ferro- 

eyanide complex. Aluminum quinolate has been quan¬ 

titatively extracted with chloroform from ammoniacal 

solutions containing tartrate, potassium cyanide, and 

hydrogen peroxide at a pH of 9. The proposed meth¬ 

od makes possible the determination of aluminum in 

the presence of most of the elements commonly found 

in steel; namely, copper, nickel, zinc, cadmium, iron, 

titanium, vanadium, zirconium, uranium, manganese, 

chromium, molybdenum, and tin. 

Alkylation of triethvl phosphonoacetate. G. M. 

Kosolapoff, Alabama Polytechnic Institute, Auburn. 
Triethyl phosphonoacetate bears a considerable anal¬ 

ogy to its counterpart in conventional organic chem¬ 

istry: diethyl malonate. The discovery of its ability 

to undergo alkylation reactions some twenty years 

ago has not been exploited since that time. 

In the present paper it is shown that the ester may 

be made to undergo either single or double alkyla¬ 

tion, much like diethyl malonate; several prod lets of 
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such alkylations using methyl, butyl and benzyl radi¬ 

cals have been prepared and characterized. These 

were converted to the free acids by hydrolysis and 

the latter compounds were characterized. Two of 

these had been reported in earlier literature in an 

unsatisfactory state of purity; new physical constants 

of the pure compounds have been obtained now. 

In the course of this work it was shown that di- 

methylphosphonoacetic acid is the oxidation product 

of so-called “diacetonephosphinic acid” of Michaelis, 

a pioneer investigator of the 1800’s in this field. This 

closed the final gap in identification of the substance 

begun almost seventy years ago, occupying the at¬ 

tention of several groups of chemists in Germany 

and the United States. 

Some studies of the analytical applications of the 

quaternary ammonium compounds. George A. Sim¬ 

mons, Jr., Birmingham-Southern College, Birming¬ 
ham. The quaternary ammonium compounds have 

found wide application in the field of organic chemis¬ 

try for many years. They possess many properties 

which should make them of definite interest to the 

analytical chemist also. Despite this, little or no work 

has previously been done toward the systematic in¬ 

vestigation of the possibilities of analytical applica¬ 

tions of these compounds. Such a systematic inves¬ 

tigation has been undertaken and is now in progress. 

Several hundred precipitation reactions have been 

found, many of which appear to be sufficiently sen¬ 

sitive and/or selective to warrant further, more thor¬ 

ough investigation. Studies of the pH dependency, 

and other such factors, are now in progress. Investi¬ 

gations of other possible applications, such as sep¬ 

arations in highly basic solutions, are also being 

made. 

Some difficulties encountered by students in quali¬ 

tative analysis laboratory. Edgar A. Verchot and 

Edwin O. Price, Alabama Polytechnic Institute, Au¬ 
burn. The authors discuss selected difficulties en¬ 

countered by students in the qualitative analysis lab¬ 

oratory, including those due to the fault of the stu¬ 

dent and those due to circumstances beyond the con¬ 

trol of the student. Faults such as the lack of a 

chemical vocabulary and lack of laboratory technique 

on the part of the student are discussed. Other prob¬ 

lems such as the sensitivity of various tests and the 

proper concentrations of unknown samples are dis¬ 

cussed with a possible solution proposed whereby con¬ 

sideration should be shown both to the threshold 

sensitivity of each individual test and the relative 

solubility product constants of the ions’ usual pre¬ 

cipitated forms. 

SECTION III 

GEOLOGY AND ANTHROPOLOGY 

Ground-water resources of the Butler area, Ala¬ 

bama.1 Charles R. Lanphere.2 The United States 

Geological Survey, in cooperation with the Alabama 

Geological Survey, has been making ground-water 

investigations throughout the State of Alabama since 

June 1940. The purpose of these studies is to deter¬ 

mine the quality, quantity, occurrence, and availa¬ 

bility of the ground-water resources of the State. The 

data for this paper were obtained during geologic 

and ground-water investigations in Choctaw County. 

Butler, the county seat and largest city in Choc¬ 

taw County, is in the southwestern part of Ala¬ 

bama. It is near the center of the county, on Ala¬ 

bama Highways 29 and 10, 148 miles north of Mo¬ 

bile and 42 miles southeast of Meridian, Miss., the 

nearest large trading center. The area has a mean 

annual temperature of 65° F. and a normal annual 

precipitation of approximately 57 inches. 

The Butler municipal water supply is from two 

drilled wells developed in the basal part of the Tus- 

cahoma sand. Each of these wells has a capacity of 

65 gallons a minute and both wells are pumped nearly 

24 hours a day to meet the municipal demand for 

water. This pumpage lias lowered the water table 

and has stopped the flow of at least two artesian 

wells in the area. In addition, it has been necessary 

1 Published by permission of the Director, U. S. 
Geological Survey, Washington, D. C. 

2 Geologist, Ground Water Branch, U. S. Geologi¬ 
cal Survey, University, Ala. 

to lower the pump intake of certain nonfiowing wells 

in the area. A supplemental source of supply is needed 

to meet the water demands of this growing com¬ 
munity. 

Butler is in the area in which the Hatchetigbee 

formation crops out. Underlying the Hatchetigbee is 

approximately 450 feet of sand and laminated sands 

and clays of the Tuscahoma sand, from which most 

of the ground-water supplies in the Butler area are 

developed. Where altitudes are low enough, flowing 

wells are developed in the basal part of the Tusca¬ 

homa sand. The Nanafalia formation, which consists 

of clay, marl and sand, underlies the Tuscahoma. The 

basal sand beds of the Nanafalia formation are a po¬ 

tential source of supplemental water supplies for the 

area, but have not yet been developed at Butler. 

Demonstration of the use of the Geiger Counter in 

detecting uranium in samples of uranium ores, llccii 

D. Pallister, Geological Survey of Alabama. I'nivcr- 
sity. We are fortunate in the search for uranium and 

thorium in ore samples and in prospecting in the 

field in having a Geiger Counter which when brought 

in the presence of radioactive minerals responds In 

giving distinct clicks. In the use ol the Geiger Count 

er it is first necessary to establish the number ot 

backround clicks which are due to cosmic ra> s before 

bringing the instrument into a field which is thought 

to contain radioactive minerals. These cosmic ravs 

vary from time to time so the background should be 

clicked frequentb to he sure that no talse reports 
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are made. Precautions: Do not have a wrist watch 

with a luminous dial because in most cases this will 

produce abnormal clicks on the counter. When work¬ 

ing in an area or with a sample thought to contain 

radioactive minerals it is wise to count the number of 

clicks over several one-minute periods before reach¬ 

ing a conclusion of the presence of active minerals. 

In this demonstration, specimens of pitchblende, 

one of the richest of uranium ores, an oxide of urani¬ 

um, will be shown and tested as well as samples of 

carnotite, one of the common ores now being mined 

in South West Colorado and neighboring states will 

also be shown as well as several other minerals of 

uranium. 

Up to the present time no high grade uranium ores 

have been found in Alabama. Specimens of Chatta¬ 

nooga shale which contains a very small percent of 

uranium from North East Alabama will be shown. 

A phosphate of uranium mineral found in a mica 

pegmatite in Coosa County will also be available 

for examination. Neither of these Alabama ores con¬ 

tain sufficient radioactivity to affect the Geiger Count¬ 

er appreciatively in hand samples. On the other hand 

in place in mass in the ground several hundred 

counts a minute can be noted. A rule generally used 

in testing hand samples of two or three pounds in 

weight should give about double the background 

count to be of interest to the Atomic Bomb Commis¬ 

sion. 

If any of you are further interested in uranium 

you should send 30c in cash, no stamps, to the 

Supt. of Documents, Washington 25, D. C., asking for 

a copy of Prospecting Uranium, published by the 

U. S. Atomic Energy Commission and the U. S. 

Geological Survey. 

A further use of the Geiger Counter is in testing 

areas where Atomic bombs have been used as well 

as locating lost or spilled radioactive products. 

SECTION IV 

GEOGRAPHY AND CONSERVATION 

Use of power equipment in fire suppression. C. F. 

Attaway, Department of Conservation, Montgomery. 
About 1932 power-operated equipment was first 

used on an appreciable scale in forest fire control 

work. At that time tractor-plow units were utilized 

in the construction of presuppression firebreaks. As 

a result, interest in power equipment for fire sup¬ 

pression took an upswing and in 1938 the thoughts 

and hopes of fire control personnel gave rise to their 

experiments with the use of industrial and farm 

equipment for this purpose. Prior to this time, fires 

were suppressed by manpower using hand tools as 

had been done through the ages. 

During the decade ending in 1948 various types 

of power equipment designed and manufactured for 

other purposes were tested. Power pumps with tank¬ 

er trucks, industrial and farm tractors with farm plows 

and improvised plows, garden tractors, various kinds 

of war surplus equipment and devices too numerous 

to mention here were given a tryout on fire sup¬ 

pression work. 

Efforts were made to secure the interest and coop¬ 

eration of manufacturers of industrial and farm equip¬ 

ment in developing and manufacturing power equip¬ 

ment suitable for this purpose but with little success. 

I lowever, as a result of the interest stimulated by 

these experiments, several satisfactory plows of vari¬ 

ous types were developed by fire control personnel. 

Two or three of these are now being manufactured 

and placed on the market by small manufacturers 

and machine shops. Two or three pumps were de¬ 

veloped and are being manufactured commercially 

for fire suppression work. Also the types and sizes 

of available industrial and farm tractors best suited 

to meet the requirements of the fire control organiza¬ 

tion were determined. 

The tractor-plow units so selected are today in use 

and are the best all-purpose power equipment now 

available for use in fire suppression in the South. 

A tractor-plow unit with an experienced four-man 

crew can construct from 80 to 160 chains of suppres¬ 

sion fireline per hour and do so for several days 

without much loss of efficiency. A non-mechanized 

crew of thirty experienced men using hand tools 

would be needed to construct fireline at the same rate 

and the efficiency of this crew would fall sharply after 

cne hour and reach a very low level after 6 to 8 

hours. 

Values at stake and demands of landowners justify 

a better degree of fire protection than is now avail¬ 

able. This protection cannot be economically pro¬ 

vided with manpower using hand tools. The answer 

to the fire supression phase of the problem lies in 

the use of power equipment supplemented by small 

well trained crews using hand tools. 

The search for the proper power equipment will 

continue until the need is met, but in the meantime 

available power equipment will be used and the fire 

control program strengthened thereby. 

Invasion of a longleaf pine site by slash pine and 

inferior hardwoods. Wilbur B. DeVall, Alabama 
Polytechnic Institute, Auburn. The twelve counties 

in southwestern Alabama are 71% forested. This 

represents 5.7 million acres of which 56% occurs 

within the pine type. 

A survey was made of the longleaf pine uplands 

in the extreme southern parts of Monroe county and 

an informal study begun within Little River State 

Forest in 1947. The site selected was adjacent to three 

slash pine seed-source areas. The overstory was com¬ 

prised of 56.2 91 longleaf pine, 40.1% hardwoods 

and 3.7 % slash pine. 

The forest area studied had not been burned since 

1934. During the fifteen years without fire, plant suc¬ 

cession was resumed and slash pine seedlings have 
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become established on this upland site. In 1949, 

when the last inventory was made, the average seed¬ 

ling population was 127 slash pines and 79 longleaf 

pines per acre. Hardwoods less than 15 years of age 

had likewise increased to account for 88.2% of the 

total hardwood stems. 

The presence of slash pine reproduction was at¬ 

tributed to an adequate number of seed trees; in 

the case of slash pine, four trees per acre. The 

smaller hardwoods were largely sprouts and, over 

much of the area, formed a thick ground cover less 

than six feet in height. 

In the absence of fire and other biotic disturbances 

slash pines and low quality, “scrub” hardwoods have 

increased on the site studied. This increase repre¬ 

sents an invasion of a longleaf pine site by the slash 

pine. 

Raindrop erosion1. A. W. Cooper, Project Super¬ 
visor, Auburn. A significant part of erosion on farm 

lands is caused by tiny disturbances made by rain¬ 

drops striking the soil. These are magnified in the 

film to show their action. 

When a raindrop strikes the soil, it tends to dis¬ 

rupt the surface. A large drop of water striking loose, 

powdery soil seems to explode and throw a surprising 

quantity of soil into the air. 

The action contributes to erosion by shattering the 

clods and aggregates into particles sufficiently small 

to be carried away by the runoff water. Soil particles 

are also transported in the splashes of drops. 

In addition to shattering and transporting the soil, 

the raindrop impacts seal the soil surface so as to 

make it less easily penetrated by water. 

Another result of raindrop impact that has not been 

fully appreciated is that otherwise smooth stream¬ 

line flow is changed to violently turbulent flow capa¬ 

ble of transporting larger quantities of soil. 

A series of measurements were performed with 

artificial rains to estimate the erosion produced by 

raindrop impact. In each test, changes were made in 

the size of drops and their velocities at impact. The 

rate of erosion during a rain of large drops was 12 

times the rate of erosion during a rain of small drops. 

The rate at which water seeped into the soil during 

the rain of large drops was only one-third as great as 

when the small-drops rain was used. 

While knowledge of these disturbances is still in¬ 

complete, it has been demonstrated that much soil 

that is now being eroded could he conserved if the 

dynamic quality of rain were considered and if ade¬ 

quate cover were provided against the impact of 

large raindrops. 

1 The film “A Camera Study of the Action of Water- 
drops Striking Soil” will he shown. It was directed by 
J. Otis Laws, formerly with the Soil Conservation 
Service, and D. A. Parsons, former Project Supervisor 
of the Soil Conservation Service Research Project at 
Auburn, Alabama. The picture was filmed by Edger- 
ton, Germeshausen, and Grier, Massachusetts Institute 
of Technology. To show the action of raindrops, it 
was necessary to use a film speed of 1,100 frames per 
second as compared to a normal silent movie of 16 
frames per second. 

Conservation and Research. William B. Crawley, 

Chairman, Alabama Production and Marketing Ad¬ 
ministration Committee, U. S. Department of Agri¬ 

culture. The Agricultural Conservation Program of 

the Production and Marketing Administration is a 

device by which, through assistance offered farmers 

for carrying out approved soil conserving practices, 

the public shares the cost of insuring the present and 

future productivity of the Nation’s farm lands. Assist¬ 

ance, which may be in the form of cash payments, 

conservation materials, or services, represents about 

one-half of the out-of-pocket cost of completing the 

various approved conservation practices. 

All approved practices are those which have been 

tested against the findings of scientific research as 

those which are best adapted locally to do the par¬ 

ticular conservation job. All practices and practice 

specifications are approved by a technical committee 

composed of representatives of the Alabama Experi¬ 

ment Stations, Extension Service, and the Soil Con¬ 

servation Service. Consideration even by this com¬ 

mittee is limited to those practices which have been 

tested and approved by the Alabama Experiment 

Station. 

The program is administered by county and com¬ 

munity committees, elected annually by their neigh¬ 

bor farmers, under the direction of a State com¬ 

mittee composed of farmers appointed by the Secre¬ 

tary of Agriculture. 

Since the conservation program was started in 

1936, through 1948 farmers cooperating under the 

program applied more than 1 % million tons of lim¬ 

ing materials and 926,000 tons of phosphate; carried 

out green manure and cover crop practices on more 

than 9 million acres; constructed 572 million linear 

feet of terraces; seeded 837,000 acres of pastures; 

and planted more than 14,000 acres of forest trees. 

Scrub oak as a nurse crop for longleaf pine on deep 

sandy soils. Edward M. Gaines, USDA, Forest Ser¬ 
vice, Southern Forest Experiment Station, Brcwton. 
Regeneration is a major problem of longleaf pine 

management, particularly on deep sand soils. Earlier 

authors have reported that, on such soils, early sur¬ 

vival of natural longleaf pine seedlings is better in 

the shade of scrub oaks than in the open, hut have 

discounted the nurse-tree effect because the oaks re¬ 

duced survival and inhibited growth in later stages 

of seedling development. 

Observations in South Alabama during 1948 and 

1949 confirm the earlier reports, and indicate that 

benefit of scrub oak shade is limited to deep sand 

soils. On one series of milaere plots on deep sand, an 

average of two young seedlings survived the 1948 

late spring drouth on unshaded plots, contrasted with 

an average of 30 on partly or completeh shaded plots. 

On a series of one-fortieth-acre plots, examined in 

January and February 1949, stocking o! one-year-old 

seedlings on deep sands was 74', in the open and 

87% under hardwood crowns. On better soils the 

stocking was 86', in the open and 87', under the 

shade. 

Ranger 11. (). Mills ol the Conecuh National Forest 

put in two underplanting studs plots on deep sands 
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in February 1949. In July, following a May drouth, 

survival in the open was 32% and 54%, under par¬ 

tial shade it was 66% and 70% , and under full shade 

it was 77% and 81 % . By February, 1950, survival 

in the open and under partial shade had not changed 

appreciably, but survival under full shade had 

dropped to the same level as that under partial shade. 

Improved soil moisture and reduced seedling trans¬ 

piration are believed to be primary causes of improved 

seedling survival under shade. Lower maximum soil 

temperatures may also be important. A relationship 

between depth of sand and duration of spring drouth 

may determine the need for shade to protect seed¬ 

lings, but since drouth cannot be predicted, sand 

depth appears to be the practical determining factor. 

Some time after pine seedlings are well established, 

scrub oak nurse trees turn into active competitors. 

The time of this change is not known, but it may 

take place by the time natural seedlings are one year 

old, and even sooner with planted seedlings. 

A misleading description of an Alabama county. 

Boland M. Harper, Geological Survey of Alabama, 

University. An illustrated article in the New York 

limes magazine of August 28, 1949, represents Wil¬ 

cox County, Alabama, as a benighted community in 

the black belt, where the negroes, who constitute 

a large majority of the population, descended from 

slaves, are kept in poverty and ignorance by the 

dominant whites, descended from the ante-bellum 

planter aristocracy. 

Wilcox County is not in the black belt, except 

for a narrow strip at its northern edge, and it differs 

from most of the black counties (and the more so¬ 

phisticated northern and western states) in one im¬ 

portant particular; namely, it outlaws alcoholic li¬ 

quors. But its population characteristics are other¬ 

wise much like those ol the black belt, and other 

parts of the South where negroes are in the majority. 

In all such communities the proportion of mulat- 

toes in the colored population is naturally less than 

where negroes are fewer; and the pure blacks seem 

to be pretty peaceable and contented. If it were 

otherwise, the lot of a white person in such a com¬ 

munity would not be a happy one. 

Throughout the South the greatest contrasts be¬ 

tween the races in wealth, etc., are usually in counties 

where the negroes are most numerous—and blackest. 

From which it may be inferred that ambition and 

earning power in the negro population are correlated 

with the proportion of white blood; which is not 

easily changed by education or legislation. 

Resource-Use as a means of teaching geography. 

Ethel Marshall, Alabama College, Montevallo. Re¬ 

source-Use is one means of teaching geography in the 

public schools. Present day geography touches many 

phases of knowledge and one ultimate objective is 

a comprehensive understanding of the localized asso¬ 

ciations of phenomena which includes an under¬ 

standing of relationships between the natural envi¬ 

ronment and human life. Resource-Use may be 

defined as a study of resources so directed that it 

results in action. 

There are no prescribed geography courses in the 

Alabama Course of Study, but with core-programs 

there are many opportunities for using geographic 

information. Therefore, teachers are becoming increas- 

ingly aware of a need for some geography training 

if they are to intelligently inventory resources, and 

show the interdependency of the natural and social 

environments from a creative approach. Therefore, 

geographers should assist in any program which en¬ 

courages the teaching ol geography. 

Progress and present status of soil conservation in 

Alabama. O. C. Medlock, Soil Conservation Service, 

Auburn. Soil conservation work by the Federal gov¬ 

ernment in Alabama was begun in 1934. The Soil 

Erosion Service of the Department of the Interior 

began the erosion control demonstration at Dadeville. 

In April 1935 the Congress passed the Soil Conser¬ 

vation Act, setting up a federal bureau to carry for¬ 

ward soil conservation work. This act declared it to 

be the policy of this nation to conserve its soil and 

water resources. The act also provided for the Soil 

Conservation Service to carry on its work through 

legally-constituted local organizations, thus providing 

for soil conservation districts. 

Alabama passed a soil conservation district act in 

March 1939. By 1941 all of the state was included 

in twelve districts organized under that act. Since 

that time the Soil Conservation Service has carried 

on its field work through and in cooperation with 

those districts. 

The Soil Conservation Service, working through 

districts, has helped farmers: 

( 1) Inventory their soil and water resources; 

(2) Delevop and apply complete conservation 

farm plans; and 

(3) Lay out on the land and apply planned soil 

conservation practices. 

Some of the accomplishments by farmers in carry¬ 

ing out their conservation farm plans are: 

(I) Surveys—13,781,016 

( 2) Conservation farm plans—40,862 

(3) Plans on 6,649,075 acres—more than % of 

all land in farms 

(4) Water disposal areas—48,400 

(5) Terraces—656,101 acres 

( 6) Drainage ditches—100,145 acres 

( 7 ) Farm ponds—2,650 

(8) Kudzu—117,097 acres 

(9) Lespedeza sericea—159,581 acres 

(10) Permanent pastures—808,281 acres 

(II) Planting 17,105,000 trees 

( 12) 199 miles of firebreaks 

(13) Planting 10,424 acres field borders 

Hybrid corn in Alabama. Hayden Rogers, Ala¬ 

bama Agricultural Experiment Station, Auburn. Hy¬ 

brid corn is produced by a system of controlled pol¬ 

lination of selected pure lines. In order to maintain 

hybrid vigor, it is necessary to make the controlled 

pollinations or crosses each year. 

Alabama farmers planted 3 per cent of their corn 

acreage to hybrids in 1946. Fifteen per cent of the 

1949 crop was planted to hybrid corn. 
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Tests by the A.P.I. Agricultural Experiment Station 

show that an adapted hybrid will produce from 17 

to 20 per cent more than a good open-pollinated va¬ 

riety. These tests also show that all hybrids are not 

adapted to Alabama conditions. Each year the Ex¬ 

periment Station publishes the results of variety tests 

and lists the hybrids adapted to the various sections 

of Alabama. 

Some values of Troy State’s Gulf field trip. L. Le- 

Mar Stephan, Troy State Teachers College, Troy. 
Three professors, namely, C. M. Farmer, J. A. Fra¬ 

zier, and L. L. Stephan, offer students a two-day 

Gulf field trip three times a year. Three departments 

are represented in this integrated type of field ac¬ 

tivity: Biology, Chemistry, and Geography. It is a 

triangular tour defined by points Troy, Panama City, 

and Fort Walton. About seventy-five students usually 

make the trip using two College buses. Some ten 

study stops are made, one including a trip thru cave 

at the Florida State Caverns. A one-hour discussion 

period at end of the first day in Dixie Sherman Hotel 

places emphasis on things seen and studied both 

that day and the morrow. Scientific literature is freely 

disseminated en route. Several values emerge: that 

students learn new facts at first hand, that they are 

stimulated by interpretation of a new environment 

(the “white” beach), that they perceive new rela¬ 

tionships, and that they obtain a “feeling for” educa¬ 

tional values. 

A contribution to the geography of commercial 

peach production in the southeastern states. R. Paul 

Terrell, Alabama Polytechnic Institute, Auburn. 
Thirteen southeastern states produced annual average 

of 19.1 million bushels of peaches in decade ending 

1945, and 26.1 million bushels in year 1947, which 

is less than California production but more than that 

of remainder of the United States. 

The leading district is Spartanburg Co., S. C. in 

hilly inner Piedmont. Elbertas are leading variety in 

the district, which has reported 3,500,000 trees (1950) 

and which has assumed importance since 1920. 

Second most important district is Fort Valley, Ga., 

largely on innermost cuesta of Coastal Plain. Early, 

white peaches for New York market predominate. 

An important producer as early as 1900, the district 

has declined recently, due in part to Phoney Disease. 

Bulk of remainder of Southeastern commercial 

crop is produced in eight districts: middle Georgia 

Piedmont border and Fall Line Hills; south-central 

North Carolina; Howard Co., Ark., south of Oua- 

chitas; Johnson Co., Ark., south of Ozarks; Parker 

Co., in West Texas Cross Timbers; Sandy Hills of 

northeastern Texas; central inner Piedmont of Vir¬ 

ginia; Chilton Co., Ala. (Coastal Plain and Pied¬ 

mont border). 

Locations south of present commercial peach belts 

have proven unsatisfactory, due to insufficient cold 

to break dormancy, disease prevalence, and other 

causes; while locations farther north have been han¬ 

dicapped by frequent crop loss due to spring frost. 

North Georgia, Ohio Valley, and Oklahoma formerly 

had large peach acreages. 

Reliability of production is low in Tennessee cli¬ 

mate region, while production is fairly reliable in 

present Georgia, South Carolina, North Carolina, and 

Arkansas district. 

Climate, topography, and soils influence production 

and location of commercial districts. Fort Valley is 

favored by early spring, hence early harvest. To 

the frost hazard of peach production is added damage 

by May drouth in east and by summer drouth in 

west. Most districts are hilly areas in which air drain¬ 

age is good. LTnderlying rock in most cases in sand¬ 

stone, schist, or granite. Soils have high sand content, 

necessitating heavy fertilization, but providing good 

drainage. 

Because of favorable location, Southeastern peaches 

are for the most part shipped to market as fresh fruit. 

Other factors affecting the industry include: de¬ 

clining yields of cotton at time of expansion of peach 

planting (in some districts), peaches as supplemen¬ 

tary crop in apple district of Virginia, disease and 

insect pests, need for new varieties, and recent de¬ 

velopment of some varieties. 

Two generalizations related to the independent and 

combined effects of agricultural practices on crop 

yields. L. M. Ware, Alabama Agricultural Experi¬ 
ment Station, Auburn. Data from a study at the 

Alabama Agricultural Experiment Station with 12 

different vegetable crops, involving the equivalent 

of 39 crop years, permit an analysis of plant response 

to three general agricultural practices. The treatments 

consisted of the applications of water, organic mater¬ 

ials, and additional fertilizer. The experiment was 

designed to permit measure of the independent and 

related effects of the three treatments. 

The data permit two rather broad generalizations 

which may be stated as follows: 

1) The effects of agricultural practices each of 

which increase crop yields materially, but not ex¬ 

cessively, are cumulative. 

2) The effects of several agricultural practices 

each increasing yields substantially but not excessively 

are greater when used in combination than when 

used separately. 

Crop yields in general continued to increase as 

the fertilizer rate was increased, organic materials 

added, and irrigation applied up to the use of 1.000 

pounds per acre of a 6-10-4 grade of fertilizer, 12 

tons of stable manure, a crop of vetch turned, and 

irrigation added. Some crops gave small increases in 

yield as the fertilizer rate was increased to 1.500 

pounds per acre after the other treatments had been 

given. 

Effects on yields resulting from use of practices 

varied by crops and by seasons. The average increases 

in yields of all crops all seasons, of spring crops, and 

of fall crops from use of irrigation, organic mater¬ 

ials, and increased fertilizer in combination were 

higher than from their use separately. Increases in 

yield of summer crops were smaller from combinations 

of the practices than irom their use separateb 

The Alabama farm forestry pilot plant stud'. 

Dwiom L. Westiierc. Southern Forest F xperiment 
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Station, Auburn. There is need for information as to 

the proper place of the woodland in total farm or¬ 

ganization. This need is especially great in Alabama, 

where not only is the number of small farms great 

but the percentage of farm land in forest cover is 

high as well. 

The Alabama Farm Forestry Pilot Plant Study is 

essentially research of an economic nature. It is 

aimed at finding the best organization of woodland 

in relation to the other farm resources using net in¬ 

come to tlie farm as a yard stick for purposes of 

comparison. 

Results to date on this study consist of designing 

a working plan; applying the working plan to one 

sample farm and analyzing the results. Future work 

will consist of expanding the working plan applica¬ 

tion to several farms so results may be more reliable 

and worthwhile. 

SECTION V 

PHYSICS AND MATHEMATICS 

The infrared absorption spectrum of tung oil. E. 

Scott Barr and F. M. McGehee, University of Ala¬ 
bama, University. In view of the agricultural and 

industrial importance of tung oil, it was thought de¬ 

sirable to investigate this material by use of infrared 

absorption spectroscopy. Samples from a number of 

sources were measured in the 1 - 14 p region and 

found to be apparently identical. The similar appear¬ 

ance of a three-year-old sample indicates no modifi¬ 

cation with aging. 

The most interesting aspect of the study was the 

variation in absorption accompanying different kinds 

of drying. Measurements were made under different 

conditions of drying: ordinary exposure to air, ex¬ 

posure under ultraviolet radiation, exposure under 

infrared radiation, and exposure with oven heating. 

It was found that the spectra showed different modi¬ 

fications with different manners of drying. Some 

bands would change in relative intensity, new bands 

would appear, and some bands would disappear. 

Correlation of these changes with manner of drying 

showed that radiation markedly increased the drying 

rate, with infrared radiation being considerably su¬ 

perior to ultraviolet in that respect. Irradiation of 

films protected from air gave ambiguous results: for 

this reason, a definite decision can not be reached 

as to whether drying is largely polymerization or 

largely oxidation. 

Electronic circuits for a mass spectrograph. Ray¬ 

mond Brannon and Howard Carr, Alabama Poly¬ 
technic Institute, Auburn. Electronics has been fully 

utilized in the supply and control circuits of the Nier 

type mass spectrograph in construction here. The 

voltage supplies for the magnet and ion acceleration 

are electronically regulated. The requirements of the 

magnet power supply are 300 volts regulated at cur¬ 

rents up to 150 ma. The current is variable up to 

this value; the voltage regulation is excellent at all 

current levels, being such that a change in line 

voltage of ±5 volts gives a change in output voltage 

of 1:5000. Regulation is effected electronically by 

the use of a 6SL7-6AC7 dc amplifier and a parallel 

combination of 5-6L6’s as control tubes. 

The 2000 volt ion acceleration supply is regulated 

by a 6SL7 dc amplifier and an Eimac 35T control 

tube. The output voltage is constant to at least 1:1200 

with an input variation of ±5 volts. Continuously 

variable output is provided by a constant impedance 

voltage divider network. The equipment is protected 

by suitable overload protection and time delay cir¬ 

cuits. Standard components are used throughout to 

simplify construction. 

The ion emission regulatorl operates by controlling 

space current rather than filament current. The regu¬ 

lation achieved is comparable with that obtained by 

electronic filament current regulators. 

Laboratory Pirani gauge. Howard Carr and Clif¬ 

ford Dotson, Alabama Polytechnic Institute, Auburn. 
A portable vacuum gauge lias been constructed with 

particular emphasis on simplicity of design, construc¬ 

tion and operation so that it may easily be duplicated 

for other laboratory projects, and may be operated 

with minimum of difficulty and maximum reliability. 

Pirani tubes by Sylvania (PR 1110) are used in a 

Wheatstone bridge circuit with circuit elements cho¬ 

sen for stability and good sensitivity over a wide 

range. The calibrated range of the present gauge is 

from 4 to 500 microns. This range given maximum 

utility of the Pirani gauge and makes the gauge ver¬ 

satile enough for most laboratory demands. Calibra¬ 

tion was effected against a standard McLeod gauge 

using carbon dioxide and alcohol on the cold trap to 

collect the condensable vapors. A number of tests 

show good reset accuracy and investigation shows 

sufficient linearity below 40 microns to allow linear 

interpolation to 0.5 microns with good accuracy. All 

of the parts used in construction are standard com¬ 

ponents available commercially. 

A reasonable one-term course in physics. Arthur 

Crafts, Alabama Polytechnic Institute, Auburn. The 

retreat of the horizons of Physics brought about by 

recent discoveries greatly increases the difficulty of 

the teacher of short courses. Whereas at the begin¬ 

ning of this century it was possible to offer a brief 

summary of this subject, it would now be necessary 

to omit many topics which the teacher regards as be¬ 

ing highly important. Shall we try to give a complete 

description of Physics through the nineteenth century 

or is it better to try to present the salient features of 

both Classical and Modern Physics? The speaker pro¬ 

poses to offer some views upon and discussions of 

this question. The contents of a typical course in- 

1 E. B. Winn and A. O. Nier, Rev. Sci. Inst. 20, 

773 (1949). 
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tended for a terminal nonscience group and of short 

duration will be outlined in some detail. 

The grating spectrograph of the A.P.I. spectographic 

laboratory. Gordon Hughes, Alabama Polytechnic 
Institute, Auburn. The concave grating spectrograph 

recently under construction at the Alabama Polytech¬ 

nic Institute, Physics Department, has now been com¬ 

pleted and is currently in use. The design features 

of this instrument will be discussed. Its material and 

construction costs will be reviewed. Typical spec¬ 

trograms will be presented to illustrate the range 

and high quality of the spectra which may be ob¬ 

tained with this instrument. 

A Nier Mass Spectrometer. James Louck and How¬ 

ard Carr, Alabama Polytechnic Institute, Auburn. A 

Nier type mass spectrometer1 is being constructed to 

facilitate the investigation of several problems. The 

measurement of ionization potential, the investigation 

of the intermediate compounds in catalytic reactions, 

and stable isotope tracer analysis will be among the 

first problems studied. The gas to be analyzed is in¬ 

troduced into the ionization chamber where the neu¬ 

tral molecules are bombarded with electrons from a 

hot tungsten filament. The positive ions so formed are 

drawn out of the ionizing region and accelerated by 

a potential difference of 500-2000 volts. The acceler¬ 

ated ions pass through a wedge-shaped magnetic field 

of 2000-4000 gauss. The ions of different masses are 

separated by the action of the magnetic field and 

focused at separated points in the ion collector. An 

oil diffusion pump maintains the entire system at 

about 10~5 mm. of mercury. The arrangement of the 

ion source, analyzer, and collector system is such that 

the magnetic field brings the divergent ion beam from 

the ion source into focus at the collector. A single 

slit collector system is used with a variation in the 

accelerating voltage alternately focusing the separated 

beams upon the collector where the ion currents are 

measured successively by the same amplifier. The 

adjustability of the accelerating voltage and the mag¬ 

netic flux density makes the spectrometer adaptable 

for analysis of unit charged ions from 20 to 150 mass 

units. 

The oscillations of magnetic suspensions. Knox 

Millsaps, Alabama Polytechnic Institute, Auburn. 
The oscillations of a magnetic suspension between two 

equal poles is formulated in terms of a non-linear 

ordinary differential equation of the second order 

1 A. O. Nier, Rev. Sci. Inst. 18, 398 (1947). 

that may be integrated in terms of elliptic integrals of 
the second kind. The case of unequal poles is treated 
by an analogous procedure involving a Legendre re¬ 
duction. The further refinement of viscous damping 
is treated by the classical method of isoclines after 
the manner of Van der Pol. Some generalizations are 
made to the more complicated cases of suspensions 
by circular poles. 

An extension of Newton’s method for approximat¬ 

ing the roots of equations. C. L. Seebeck, Jr., Uni¬ 
versity of Alabama, University. Let y = f(x) = 0 

be an equation with a real root in the neighborhood 

of (xi,yd and with continuous derivatives in this 

neighborhood. Moreover let f'(x) not vanish in the 

neighborhood. Then if the inverse function x —■ 
F(y) be expanded by Taylor’s series about the point 

(xi,yi) and y is made to vanish, the first three terms 

gives as an approximation of the root 

x = x, - yi_ - 1 / yi V . yf_ 

yd 2 \ y/ / yd 

a formula which usually approximates the root more 
closely than Newton’s. 

Electronics demonstrations for sophomore physics. 

J. R. Shewell, Alabama Polytechnic Institute, Au¬ 
burn. The wave forms available from the output of 
a full wave electronic rectifier will be shown on a 
cathode ray oscilloscope. The variation of the wave 
form with the load on the rectifier, as well as the 
action of filtering circuits will also be demonstrated. 

An oscillator whose output is a sawtooth wave 
similar to that used in the sweep circuit of the ca¬ 
thode ray oscilloscope will be demonstrated. 

The performance of a simple triode amplifier will 
be shown visually with the cathode ray oscilloscope. 
By means of the Dumont electronic switch the 180 
degree phase difference between the input signal 
and the amplified signal of the amplifier is easily seen. 

The physics of consumer research. Frank M. 
Sparks, Alabama Polytechnic Institute, Auburn. Many 
business concerns have a department of consumer re¬ 
search to promote sales. It appears that there are 
only two organizations that actually carry on research 
for the benefit of the consumer— Consumer’s Re¬ 
search, Washington, New Jersey, and Consumers 
Union, 38 East 1st Street, New York 3, New York. 
The tests carried out by these two organizations fur¬ 
nish a large number of interesting and useful ap¬ 
plications of physics, several of which will be dis¬ 
cussed in this paper. 

SECTION VII 

SCIENCE AND EDUCATION 

Pictures as visual aids in science teaching. C. M. 

Farmer, Troy State Teachers College, Troy. Most 

people are “eye-minded” and receive the larger part 

of their conscious content through the sense of sight, 

therefore the importance of visual aids in teaching. 

Laboratory work, field trips, models, charts, stereo¬ 

scope pictures, dioramas, slide pictures, movics- 

both silent and sound—arc all important \ isual aids 

Of the carious types of picture machines, the 

opaque projector is perhaps the most useful because 
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of the ready use to which any pictures in books or 

magazines may be put. I have found such pictures 

helpful in enlarging upon the laboratory work. By 

the aid of them the single specimen used in the lab¬ 

oratory can be supplemented so that students will 

get a better idea of the numbers and variations in 

any particular life form. 

The number of good movie-sound films now avail¬ 

able make the 16 mm. machine a valuable aid, par¬ 

ticularly where there is a film library. Where there 

is none, films may be rented from the University of 

Alabama, University of Georgia, University of Ken¬ 

tucky, and University of Chicago at reasonable cost. 

An enormous number of free films are available as 

is shown in such lists as those in Modern Methods 
and Materials for Teaching Science by Heiss, Obourne 

and lloffn ian, M acMillan Company, Atlanta, Georgia. 

The 35 mm. film-strip machine is inexpensive, easy 

to operate and does not require a completely dark¬ 

ened room. The film-strips may be purchased or made 

in the community. Also the 2" by 2" slides which 

these machines are usually arranged to show may 

be made from local scenes. We have 80 Kodachrome 

pictures made of scenes in Florida and Alabama from 

the Gulf to the Tennessee Valley. These are of par¬ 

ticular value in teaching ecology. Information and 

materials on visual aids may be had from the Society 

for Visual Education, 327 South LaSalle Street, 

Chicago, Illinois. 

The psychology of learning, the nature of the 

work, and my experimentation and observation lead 

to the conclusion that visual aids are very valuable 

in teaching science. 

Some aims and purposes of seminars on college 

teaching. C. Lee IIuyck, Howard College, Birming¬ 
ham. Science departments of colleges and universi¬ 

ties all over the country are becoming aware of the 

problems connected with college teaching in general 

and of the specific problems associated with teaching 

of the basic sciences. We will do well to see what 

these colleges are doing to improve their teaching. 

Up to now we have recognized that a thorough grasp 

of the subject matter and an interest in research are 

necessary for adequate teaching. Now experts in the 

field of higher education have agreed that these re¬ 

quirements are not sufficient for good teaching at 

the college level. 

A training program for freshman laboratory assist¬ 

ants. E. V. Jones, Universitt/ of Alabama, University. 
The freshman laboratory is probably the most diffi¬ 

cult administrative problem in the department—or 

school—of chemistry. There are several factors in¬ 

volved. There are too many sections to be handled 

by regular staff members and available graduate as¬ 

sistants. Few start members are interested in labora¬ 

tory teaching and very few student assistants—gradu¬ 

ate or undergraduate—have given serious thought to 

the objectives of the laboratory or to the functions of 

an instructor in it. 

In an attempt to meet this problem the following 

training program consisting of three parts was begun 

more than 25 years ago. 

A. One lecture-discussion period per week with 

several definite objectives. 

1. To “sell the assistant on the importance of 
the laboratory in teaching chemistry and on the 
importance of his job in the laboratory. 

2. To develop an understanding of problems 

in teaching and a maturity of judgment by re¬ 

porting on numerous reading assignments. 

3. To check on certain important fundamentals 

both as to understanding and clarity of discus¬ 

sion by the assistants. 

4. The discussion of plans for “laboratory brief¬ 

ing,” methods of evaluating student laboratory 

work, dealing with difficulties, etc. 

B. A one-hour discussion each week led by a staff 

member covering new material and planning the lab¬ 

oratory program tor the coming week. 

C. One three-hour laboratory session in which the 

assistant observes and participates in laboratory su¬ 

pervision and teaching. 

Note: The course carries one or three hours credit 

as arranged. 

REFERENCES 

Frank’s Teaching of High School Chemistry. 
Preston’s The High School Teacher and His Work. 
Heiss, Osbourne and Hoffman’s Materials and Meth¬ 

ods of Science Teaching. 
The Journal of Chemical Education. 

Our science program. Mrs. Lillian S. Morgan, 

Rt. 2, Georgiana, Ala. Since I have 4th, 5th, and 6th 

grades in my room much of their work is combined. 

We do not follow our text, page after page, but use 

it as a guide. 

Our science program consists of discussions, field 

trips, experiments, and reading. 

If a specimen is brought to school we use it while 

the interest is high. We do research work by using 

books, pictures, and people. 

As we read to find things we want to know, each 

child uses a book on his reading level. One boy 

cannot read but helps by finding pictures. 

Some of the things we studied at the beginning of 

the year were spiders, butterflies, moths, caterpillars, 

snakes, owls, walking stick, and how plants and ani¬ 

mals get ready for winter. Live specimens were 

brought of these things. 

In late September we began talking about seasonal 

changes. One child wanted to know what was meant 

by Indian Summer. Many pictures were put on 

the bulletin board showing fall colors and Indian 

life. We noticed some of the fall pictures were also 

seen in the Indian pictures. This soon led to a very 

interesting study of Indians. 

Some of our objectives were: Indians developed 

a civilization of their own; Indians may have lived 

where we live now; they had many of the same 

problems we have today namely, securing food, cloth¬ 

ing and shelter; Indians are still living in North 

America; the Indians used the resources at hand. 

We studied the Indians by dividing the United 
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States into regions. We studied the forest, prairie, 

plains, and deserts. We found how each region ate, 

dressed, traveled and used different animals. Their 

homes were different. They used the resource of 

their region to make homes and clothes. Their ways 

of living were different because their resources were 

different. 

We made pictures, maps, clothes, rugs, pottery 

(using some native clay), and peace pipes. To make 

the jewelry we used acorns, acorn hulls, berries and 

macaroni. 

We wanted to see how many dyes we could make 

from nuts, berries, roots, barks and clay. A field 

trip was planned to find these things. We gathered 

nuts, berries, barks, roots and clay. Dye was made 

from these. Some of the children brought back col¬ 

ored leaves. We wanted to find why leaves change 

their colors, how food is made by the plant and 

why leaves fall. 

Many plants were mentioned that the Indian grows. 

Tobacco was one of the most interesting because 

we grow tobacco. A frieze was made showing each 

step in its production from planning the seed bed, 

selecting site, preparing bed, sowing, pulling plants, 

work in the fields, cropping, tying, curing, grading, 

marketing, to returning home with a nice check as 

well as surprises for the family who helped to pro¬ 

duce it. We average around $750.00 per acre on 

this crop. 

We learned that tobacco was a good money crop 

but it also destroys the fertility of the soil. Many of 

the farmers are wearing out the soil without doing 

anything to rebuild it. Most cover crops cannot be 

planted before tobacco as it diseases the plant. 

Pumpkins were one of the foods the Indians used. 

Three pumpkins were brought to school. Turkeys 

being a food the Indians were fond of, we decided 

to buy one and plan a meal for our parents. We called 

this our Thanksgiving Feast because we served it 

the day before Thanksgiving. The children planned 

and helped serve the meal which consisted of turkey, 

dressing, gravy, creamed potatoes, pickles, English 

peas, stuffed celery, nuts, olives and pumpkin pie. 

We called our parents the Indians who had come 

to the feast. We had 31 visitors. After the meal the 

parents looked at their work. 

In the afternoon we had an original play using cos¬ 

tumes the children had made. A marshmallow toast 

followed. 

Through this study we found many resources at 

hand that we had never used before. 

During the winter we have studied the formation 

of the earth, planets, geysers, volcanoes and earth¬ 

quakes. 

Today we noticed several bees in the room. The 

children began to show an interest in them so I am 

sure it will lead into a very interesting study of bees. 

Our science program has enriched our social stu¬ 

dies, languge, music, art, spelling and reading pro¬ 

gram. 

SECTION VIII 

THE SOCIAL SCIENCES 

A study of public relations in public secondary 

schools.1 F. W. Bainbridge, II, Alabama Polytechnic 
Institute, Auburn. The research study discussed is 

concerned with the development and growth of pub¬ 

lic relations in public secondary schools of the United 

States during the period 1920-1949. The study, be¬ 

gun in January, 1948, was completed in February, 

1950. Since it is chiefly historical in nature, the mod¬ 

ern beginnings and the development of public school 

relations are traced through an exhaustive study of 

the literature of the period. An attempt is made to 

ascertain the origin of the several philosophies under¬ 

lying the various policies and practices of early school 

public relations. 

The value of the study, it was believed, would be 

augmented if a survey of the present status of pub¬ 

lic relations of public secondary schools were made. 

A 14-page checklist comprising four parts, viz., Gen¬ 

eral Information, Philosophy, Policies and Practices, 

itnd Evaluation, was constructed, tested, revised, re¬ 

tested, and printed in booklet form. A random samp- 

1 Summary of a paper read at the AASA meeting 
in Atlantic City, N. J., on February 27, 1950, which 
is based on a research study entitled “A Study of 
the Growth and Development of Public Relations in 
Public Secondary Schools of the United States, 1920- 
1949.” 

ling of educators engaged in public secondary edu¬ 

cation was derived from recent membership rosters 

of the American Association of School Administrators 

and the School Public Relations Association. These 

educators were invited to participate in the study. 

Of approximately 850 checklists mailed, returns were 

received from respondents representing 640 public 

secondary schools in 46 of the 48 states. 

Three groups of public high schools are identified 

and classified: Group A, containing 42 small schools: 

Group B, which contains 208 medium size schools: 

and Group C, consisting of 390 large schools. The find¬ 

ings obtained from responses made by representatives 

of the schools polled are listed in nine tables. 

Limited space prevents a discussion ot the findings 

in this precis. However, an abstract of the studs will 

be available in April, 1950, and will be sent, on 

request, to anyone interested. 

Insight ol married and engaged college students. 

Orrin II. Cross, University of Alabama. University. 
In an effort to determine the amount o! insight into 

their spouses (or fiancees) a porsonulits inventors 

(1'he Minn. Multiphasie Person.dit\ Inventors! w.o 

administered twice to a group ot married and engaged 

college students. Thes were instructed to take it 

once honestls\ the other time thes were told to at 
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tempt to answer as they thought their partner had 

answered on his honest test. 

Analysis of the data revealed that both the engaged 

and married couples showed some insight, but that 

there was also a decided tendency for them to pro¬ 

ject their own maladjustments on to the partner. 

Statistical distribution of some human traits. Ro¬ 

land M. II arper. Geological Survey of Alabama, Uni¬ 
versity. There are several kinds of human traits that 

can be measured, and plotted on graphs, to show the 

range of variation in any given population. Among 

them are height, weight, age, marital condition, edu¬ 

cation, income and wealth. The measurements can be 

plotted either as an array (like a long line of soldiers 

standing in order of height), or by frequency, based 

on the number of cases falling between certain desig¬ 

nated equal intervals. 

Considering adults only (and of one sex at a time), 

stature, plotted as an array, gives a flattened reversed 

curve, steep at both ends and nearly level in the 

middle. The average and median points are close 

together. Plotted by frequency, it gives a bell-shaped 

curve, approximately symmetrical, high in the middle 

and tapering off in both directions. Weight would 

give similiar results. 

But age of an entire population, plotted as an array, 

would give a gentle slope at the beginning, gradually 

steepening with the decrease in numbers in every 

successive age group. In such a curve the average 

point is considerably above the median. A frequency 

curve for the same data would have about the same 

shape, but with the highest point at the beginning. 

Income and wealth show much the same distribu¬ 

tion as age, and it is probable that intelligence would 

too, if we had accurate measures of it. Farm sizes, 

education and marital condition give curves some¬ 

what intermediate between the two extremes here 

described. Mortality, life expectation, etc., give still 

other kinds of curves, which are not discussed here 

for lack of time. Several graphs were exhibited. 

Social factors in predicting syphilis rates in Ala¬ 

bama. J. Herman Johnson, Alabama Polytechnic In¬ 
stitute, Auburn. This paper is based upon mass blood 

testing surveys in 43 counties in Alabama. An analy¬ 

sis of the data on syphilis rates indicates a relation¬ 

ship between socio-economic conditions in the coun¬ 

ties and the prevalence rates. In this paper a study 

of this relationship is made by applying the statistical 

methods of multiple regression to selected socio-eco¬ 

nomic factors to determine their value in predicting 

prevalence rates on a county-by-county basis. The 

factors selected as independent variables are (1) 

Percentage Negro population; (2) Median school 

grade completed; (3) Per cent owner-occupied dwel¬ 

lings; (4) Number of persons per occupied dwelling. 

The statistical methods of multiple regression include 

(1) Correlation coefficients; (2) Multiple correla¬ 

tion; (3) Partial regression coefficients; (4) Multiple 

regression; (5) Standard deviation of the predicted 

rate. 

Meaningless terms in psychology: sensation, per¬ 

ception, experience, emotion, motivation, personality, 

psychology. Oliver L. Lacey, University of Alabama, 
University. Modern science in general adopts a thor¬ 

oughgoing operational approach. Psychology has done 

some lip service to the doctrine of operationism but 

remains riddled by ill-defined terms. The basic point 

that operational definitions exclude mentalistic con¬ 

cepts has often been stated. None the less the ghost 

reappears persistently in such terms as sensation, per¬ 
ception, experience, personality, and even in the word 

psychology itself. Many other terms, such as emotion 
and motivation are employed so loosely as to permit, 

and even encourage, misconstruings which imply the 

existence of mental entities. If the field is to be 

genuinely scientific, all such terms should be discard¬ 

ed in favor of semanticly neutral, operationally clear 

concepts. And the science itself may profitably be 

renamed praxiology, with the clear-cut non-mental- 

istic meaning, "the study of behavior.” 

The concept of psychological maturity; a critical 

evaluation. Elliott McGinnies and Pat Comer, 

University of Alabama, University. Faced with the 

problem of applying a general descriptive term to in¬ 

dividual patterns of adjustment, some clinical psy¬ 

chologists, as well as others interested in personality 

theory, have made use of the term maturity. Although 

the notion of maturity, or growth, as applied to per¬ 

sonality rather than to physical structure is not new, 

it has received recent and extensive popularized treat¬ 

ment in books with such provocative titles as The 
Mature Mind and In Search of Maturity. Even the 

more technical psychological sources have made fre¬ 

quent use of the concept. 

The writers propose to examine the concept of 

psychological maturity with a view to placing it in its 

proper category as a type of value judgment. They 

believe that the term maturity, as a functional con¬ 

cept, has acquired an aura of respectability and a 

wideness of usage out of all proportion to its actual 

usefulness in psychological theory. An operational 

definition of maturity which does not depend even¬ 

tually upon an arbitrary selection of standards of con¬ 

duct is difficult, if not impossible, to devise. 



TWENTY-SEVENTH ANNUAL MEETING 
EXECUTIVE COMMITTEE MEETING 

Room 190, Wilmore Laboratory 

Alabama Polytechnic Institute 
Auburn, Alabama 

March 16, 1950 

The Executive Committee meeting was called to 

order at 7:40 p.m. by Chairman Basore in room 190, 

Wilmore Laboratory, Alabama Polytechnic Institute, 

Auburn, Alabama on March 16, 1950. The minutes 

of the Executive Committee meeting of November 

19 were read and approved. The Treasurer’s report 

was given and accepted. 

Dr. Walker reported for the Membership Commit¬ 

tee. Thirty-nine new members and one sustaining 

member had been added. Dr. Walker recommended 

that a small membership committee be picked from 

all parts of the state. Dr. Tower suggested certain per¬ 

sons in different areas of learning be included. Mr. 

Emigh reviewed previous work of membership com¬ 

mittees. 

Dr. Walker moved, Dr. Land seconded, a motion 

that the president shall appoint a small membership 

committee to consist of persons from all parts of 

the state and representative of the various areas of 

learning. 

The motion carried. 

Dr. E. V. Jones asked if this motion did away with 

the State Chairman and was informed that it did not. 

Dr. Stevens reported for the Research Committee. 

One research grant of $50 had been approved. One 

$150 grant was then pending. He submitted a request 

from Father P. H. Yancey that a 1948 award, for 

which the money had not been accepted, be con¬ 

tinued. This request was approved. The report of the 

Research Committee was accepted. 

Dr. E. V. Jones reported for the Long Range Plan¬ 

ning Committee. The report was accepted. 

Dr. Xan called attention to the meeting of the 

Southern Association of Science and Industry and its 

plans for an Alabama Council. He suggested that the 

Long Range Planning Committee should consider 

the organization of this council. Such a council should 

help strengthen the Economics and Industry section 

of the A.A.S. 

Dr. Tower suggested for next year’s program a 

symposium which would focus on the resources of 

one area of the state. 

Dr. Tower moved. Dr. E. V. Jones seconded, that 

“the Executive Committee recommends that the next 

administration consider the possibility of including 

on the program of the Academy a symposium which 

would focus on the resources of one particular area 

of the state.” 

The motion carried. Mr. Emigh reported for the 

Industrial Membership Committee and suggested ways 

of encouraging the cooperation of industrial members 

and Chambers of Commerce. 

Dr. Harper reported for the Editorial Board, lie 

stated that seventeen manuscripts had been received 

after the last meeting and sixteen others at a later 

date. The question was raised as to how decisions 

were reached on what shall be printed, and what 

abstracted. Dr. Xan stated that the Editorial Board 

of several members with Dr. Harper as chairman 

would carry out the recommendations of the Edi¬ 

torial Board. The report was accepted. 

Dr. Xan reported as editor of the Journal. He 

stated that two Journals are pending. One (1948) 

is now in the hands of the printer. The report was 

accepted. 

Dr. Xan moved, seconded by Mr. Emigb, that the 

editor of the Journal be authorized to accept adver¬ 

tising in the Journal. 

The motion passed. 

Miss Leonard reported for the Junior Academy. 

She stated two new members were added this year 

making a total of 25 members. The report was ac¬ 

cepted. 

Dr. Kassner reported for the Science Talent Search 

Committee. He stated that the Science Talent Search 

Committee did not secure sufficient funds to operate 

the past year, but additional ways of financing were 

being considered. 

In the absence of Miss Vickery, her report as coun¬ 

cilor of A.A.A.S. was read by the Secretary and ac¬ 

cepted. 

Mr. Jennings reported for the Finance Committee. 

He called attention to the failure to secure funds from 

the past Legislature for publishing the Journal but 

that plans were being made for presenting the re¬ 

quest to the next session of the Legislature. 

Dr. Wilks reported for the Additions to Membership 

Committee. He stated that 39 new individual mem¬ 

bers and one sustaining member had been accepted. 

The report was accepted. 

At this point, Dr. Basore invited the group to his 

home for a social period. 

Dr. Wingard reported for the Local Arrangements 

Committee. He called attention to several changes 

in the printed program. The report was accepted. 

Dr. Wilcox reported for the Long Range Planning 

Committee on the Junior Academy. Dr. Wilcox stated 

that his report was only tentative and that a second 

meeting of his committee is planned. A formal final 

report will be submitted after this meeting. Miss 

McTyeire discussed the responsibilities ot the sponsors 

tor the Junior Academy. Since the organization tor 

the Junior Academy would be changed in light ot 

the committee’s final report, it was indicated that no 

new motions for additional Junior Academy Sponsors 

would be made at the final business meeting. Phis 

recommendation will require a permanent represent.! 

tive from the Senior Academy. The committee rec¬ 

ommended Dr. Kassner tor this position. 

Dr. Wilcox moved. Dr. Xan seconded, that Di 

Kassner be appointed permanent representative ot the 

A.A.S. for the Junior Academy ot Science. 
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The motion carried. 

Dr. Kassner suggested that a committee be ap¬ 

pointed to rewrite the constitution ot the Junior Acad¬ 

emy. Dr. Wilcox replied that such a provision woidd 

be made. 

Dr. Wilks proposed that the offices of secretary- 

treasurer be separated into two offices due to the 

large amount of work required. A discussion was 

held regarding the separate duties of the secretary- 

treasurer. 

Dr. Tower moved, Mr. Emigh seconded, that the 

Executive Committee approve the separation of the 

offices of secretary-treasurer into two separate offices, 

namely, secretary and treasurer. 

The motion carried. 

Mr. Jennings moved. Dr. Tower seconded, that 

Article VI of the by-laws be amended by addition 

to read as follows: Section 3. The treasurer is charged 

with the duties of sending notes relating to dues and 

the collection of dues. 

The motion carried. 

Dr. Wilcox extended an invitation from President 

Stuart to meet at Birmingham-Southern in 1951. Fa¬ 

ther Yancey extended an invitation to meet at Spring 

Hill College. 

Dr. Xan pointed that a directer of S.A.S.I. would 

be in Auburn March 17 and that a committee from 

the Academy should meet with him. 

Dr. Xan moved. Dr. Wilcox seconded, that the 

present administration should appoint a committee 

from the A.A.S. to meet with the director of S.A.S.I. 

The motion carried. 

Dr. Tower suggested the new president be placed 

on the above committee. President Basore appointed 

the following committee to meet with Mr. Conway of 

S.A.S.I.: Dr. Wilcox, Dr. Pallister, Mr. Emigh, Mr. 

Jennings, and Dr. Xan, Chairman. Dr. Harper sug¬ 

gested that members be given one month to complete 

abstracts handed in at this meeting. Dr. E. V. Jones 

suggested that a special committee be appointed to 

solicit funds for Goethe grants. No action was taken. 

Dr. Wilcox suggested that Academy programs be 

planned two years in advance. Dr. Foley moved to 

thank Dr. and Mrs. Basore for the entertainment at 

the present meeting. This motion was seconded by 

the entire committee. Dr. Stevens moved to adjourn. 

The meeting adjourned at 10:15 p.m. 

W. T. Wilks, Secretary. 

RESOLUTION IN MEMORY OF 

JESSE MATHEWS ROBINSON 

(1889-1949) 

Jesse Mathews Robinson, professor of zoology and 

entomology and department head at Alabama Poly¬ 

technic Institute, died at his home in Auburn, Aug¬ 

ust 27, 1949. 

The professor, known as “Robby” to hundreds of 

Auburn graduates and his colleagues, came to Auburn 

in 1919 as assistant professor of zoology and ento¬ 

mology. Two years later he was appointed associate 

professor, and for five years he served as acting head 

of his department. In 1929 he was appointed head 

and professor. 

He was greatly interested in students, particularly 

those who planned to enter the practice of medicine 

or entomology. Throughout practically his entire resi¬ 

dence at Auburn he was faculty advisor for the Inter- 

Fraternity Council. 

Professor Robinson was born in Higginsport, Ohio, 

January 30, 1889. He received his bachelor’s degree 

from Miami University, Oxford, Ohio, in 1911. For 

five years he was a teacher and principal in the 

schools of Ohio. In 1915 and 1916 he was a graduate 

assistant at Ohio State University, Columbus, where 

he received his master’s degree in entomology. 

In addition to his many activities as a teacher and 

administrator, Professor Robinson did research on con¬ 

trol of boll weevil and other cotton insects. 

He was a member of many professional organiza¬ 

tions and societies. 

Professor Robinson was an active officer and mem¬ 

ber of the First Presbyterian Church at Auburn, serv¬ 

ing as elder and as chairman ol the music and student 

affairs committees. He was a charter member of the 

Auburn Rotary Club and the Alabama Academy of 

Science. He was President in 1946. 

He is survived by his widow, Mrs. Lena May Rob¬ 

inson and a niece, Miss Kathleen Johnson, who has 

resided with the Robinsons for several years. 

Be it resolved that a copy of this resolution be 

included in the minutes of this meeting and that a 

copy be sent to Mrs. Lena May Robinson. 

IN MEMORIAM RESOLUTION FOR 

fOHN YOUNG GRAHAM 

(1869-1949) 

John Young Graham was born December 31, 1869 

in Orange County, New York and died at St. Paul, 

Minnesota on March 31, 1949. He was graduated 

from Princeton University with a B.S. degree in 

1892 and an M.S. degree in 1894. He then went 

abroad for further study and attended the University 

of Munich; he also carried on research at Villefranche- 

sur-Mer and at Naples. He received his Ph.D. degree 

from the University of Munich in 1897. In that same 

year he was elected Professor and head of the De¬ 

partment of Biology at the University of Alabama, 

a position which he held continuously for forty-two 

years until his retirement in 1939. On July 5, 1900 

he married Isabella Hummel of Munich. She died 

in 1930. 

For almost a half century Dr. Graham was a promi¬ 

nent figure in the State and at the University of 

Alabama. He was a man of wide human interests 

and of broad sympathies. He dignified his profession 

by his enthusiastic zeal in promoting the application 

of biological knowledge where it contributed to hu¬ 

man welfare; he never ceased to be a student. He 

was a man of such gentility of manners and of such 

high character that he won the loyalty and devotion 

of all who knew him. He held the affection of his 

students; their admiration was no less genuine. 

Dr. Graham was a charter member of the Ala¬ 

bama Academy of Science and a past Honorary Presi¬ 

dent. 
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Those who knew Dr. Graham in the strength of 

his years will hold him in reverent memory as a 

friend, and as a gentleman and as a scholar who 

brought prestige and dignity to his profession. 

Be it resolved that a copy of this resolution be 

included in the minutes of this meeting and that a 

copy be sent to a surviving brother, Mr. Francis 

Graham of Roberts, Wisconsin. 

Be it resolved that sympathy be expressed to the 

families of the following deceased members of the 

Alabama Academy of Science: 

Blyth Orman McDonald, 1220-8th Avenue, Apt. 

A-5, Birmingham, Alabama. 

Robert J. Taylor, Southern Research Institute. 

Miss Mary E. Robinson, 536 Princeton Avenue, 

Birmingham, Alabama. 

Be it resolved that the Alabama Academy of Science 

assembled in its annual meeting March 17, 1950 at 

Auburn, Alabama hereby expresses its appreciation 

to President Ralph B. Draughon and other adminis¬ 

trative officials of the Alabama Polytechnic Institute 

for their generous hospitality in making available the 

facilities of the college for this meeting. 

Be it further resolved that sincere appreciation be 

expressed to President C. A. Basore for his interest 

in the Academy and fine contribution of leadership. 

Be it further resolved that special recognition be 

given to Professor R. E. Wingard, chairman of the 

local arrangements committee and to his co-workers: 

Professor J. E. Land; Professor Frank Stevens; Pro¬ 

fessor Joe Peterson; Miss Drusilla Mullane; Professor 

J. S. Dendy: Professor J. F. Goggans; Professor J. H. 

Johnson; Professor J. T. Long; Professor E. O. Price; 

Professor J. D. Capps for their diligence in arranging 

for the, comfort of the visiting members and in mak¬ 

ing this one of the most successful and enjoyable 

meetings in the history of the Academy. 

Be it further resolved that this resolution be made 

a part of the minutes of this meeting and a copy 

sent to President Ralph B. Draughon. 

Henry L. Jennings, 

Henry Walker. 

REPORT OF THE TREASURER 

March 14, 1950 

Balance May 6, 1949 ...    $1,045.65 

Dues Received _   56.00 

Contributions _   102.91 

Total Receipts __ 1,204.56 

Disbursements 

C. M. Farmer (Convention Expenses). .. 12.00 

Weatherford Printing Co.... ___ 212.18 

E. D. Emigh (Travel Expense)  28.00 

E. D. Emigh (Postage and Misc.) 5.00 

R. D. Brown (To cover error in check No. 

71) - 1.10 

Balance (Transferred to Troy Bank) (July 

23, 1949) -$ 946.28 

Dues Received (July 23, 1949 to March 14, 

1950) -   696.00 

Received from A.A.A.S. (Goethe Grant) 150.00 

Received from A.A.A.S. (Research Grant 

for Dr. Tower) _   .50.00 

Contributions Spec. Marked for Matching 

Research Fund     150.00 

Unspecified Contributions   16.00 

Total Receipts (To March 14, 1950)_$2,008.28 

Disbursements 
(7-23-49 to 3-14-50) 

A. T. Wager (Secy. Exp.) (Check No. 1 )___.$ 17.22 

S.T.C. (Transporting Secy. Files B’ham to 

Troy) (No. 2) _ 2.66 

S.T.C. (Stamps for Secy.-Treas.) (No. 3).... 5.00 

Tutwiler Hotel (Exec. Committee Meeting 

Room) (No. 4) _ 5.00 

Troy Printing Co. (Printing 2000 Envelopes) 

(No. 5) - 11.75 

Junior Academy Awards for 1948 and 1949 

(Ten checks of $10.00 each. Nos. 6-15)_. 100.00 

S.T.C. (Stamps for Secy.-Treas.) (No. 16) . 10.00 

S.T.C (Stamps for Secy.-Treas.) (No. 17).. 6.00 

S.T.C. (Stamps for Secy.-Treas.) (No. 18). 7.50 

S.T.C. (1 Tele. Call-Mailing Labels-Stamps) 

(No. 19) _      10.00 

M iss Irma Rogers (Secretarial Asst.) (No. 

20) _   3.75 

Troy Printing Company (Printing 2,000 

Memb. Appl.) (No. 21)_ 20.40 

Total ___$ 199.26 

Balance (March 14, 1950)_ $1,809.02 

Credited to Research Fund_ S55.00 

Balance in General Fund, March 14, 1950. .. 954.02 

REPORT ON RESEARCH FUND 

Balance in fund May 6, 1949 $ 605.00 

Received from A.A.A.S. (Goethe Grant). 150.00 

Received from A.A.A.S (Research Grant for 

Dr. Tower) _    50.00 

Contributions Spec. Marked for Research 

Fund _   150.00 

Total Receipts _____ $ 955.00 

Disbursements (Jr. Academy Awards for 

1948 and 1949)_' 100.00 

Balance in Research Fund March 14. 1950 $ 855.00 

W. T. Wilks. Treasurer 

Auditing Committee 

E. V. Jones 

J. H. Johnson 
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MEMBERSHIP LIST 

1ndustrial Memberships 

American Cast Iron Pipe Co____... _ ___ Birmingham 
Alabama Power Co_____ . Birmingham 

Birmingham Slag Co____2019 6th Ave. No., Birmingham 
Gull States Paper Corp. _______Tuscaloosa 
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EXPERIMENTATION OF HYDROGENATION OF UNSATURATED 

FATS AND OILS 

Gloria Burch 

Baldwin County High School 

The paper presented at the Alabama Academy of 

Science and winning first place. 

First let us find out what is meant by the word 

“hydrogenation.” Hydrogenation is the process of 

chemically combining hydrogen with other sub¬ 

stances. Before we can understand the process 

of “hydrogenation” we must familiarize ourselves 

with the gas “hydrogen” which is the basic reason 

of the experiment being possible. Let us find out 

about hydrogen and its activity; and why it may 

be used for the process of “hydrogenation.” 

Hydrogen is a gas, in fact, the lightest gas 

known. Combined hydrogen is very common on 

earth; it is found in water, petroleum, all acids, 

and all living cells. 

Free hydrogen is found in the gases surround¬ 

ing the stars and sun. Hydrogen is colorless, odor¬ 

less, and tasteless. Its density is one-fourteenth 

that of air. Its weight at standard temperature 

and pressure is 0.09 grams. Hydrogen is not very 

soluble in water. It mav be converted into a liquid 

state by reducing it to a very low temperature at 

a very high pressure. 

Chemically hydrogen burns in oxygen or air 

with a very hot pale blue Hame, forming water. 

It is not a verv active gas at ordinary tempera¬ 

tures. 
Hydrogen is a powerful reducing agent because 

it has such a strong affinity for oxygen, and it 

mav be used to take oxygen away from many 

compounds. 
We mav make hydrogen in the laboratory by 

(1) electrolysis of water (2) by an active metal 

such as sodium replacing the hydrogen of water 

and (3) by metals such as zinc or iron replacing 

the hvdrogen of such acids as sulfuric or hydro¬ 

chloric. 

Hydrogen may also be made on a larger scale 

commercially by the following methods: (1) by 

passing steam over hot carbon (2) by passing 

steam through methane gas in the presence of a 

catalyst and (3) the electrolysis of water. 

Hydrogen has many uses: it is used in filling 

balloons, as a reducing agent, as a fuel and illumi- 

nant, for increasing the yield of gasoline and sol¬ 

id fats. It is also used for making many hydrogen 

compounds, such as wood alcohol, ammonia, and 

for hydrogenation of fats and oils. 

Now that you can understand the important 

role of hydrogen in chemistry and the welfare 

of our country, I shall begin to talk to you directly 

about the experiment with which I have dealt 

the past two years. 

The first year I experimented with these un¬ 

saturated fats and oils my experiment was not 

successful. I think it was either because the cata¬ 

lyst was not pure or because air was let into the 

hot oil and catalyst after it was reduced. 

This year I began my experiment over from 

the very beginning. 

Not having a suitable catalyst (formate) I had 

to make my own. Of course, you know a catalyst 

does not actually take part in the experiment but 

causes the other material to combine or to act 

chemically. I began making this catalyst by treat¬ 

ing some copper sulfate and nickel sulfate with 

sodium hydroxide. The reason for using the hy¬ 

droxide instead of the formate directly is that 

formic acid is a weak acid and will not ionize 

readily, but does ionize enough to neutralize a 

base if used in excess. I used the copper and 

nickel sulfates instead of other salts because we 

had more of these salts in the laboratory than 

any other copper or nickel salt. Sodium hydroxide 

is a common laboratory reagent. 1 knew from my 

study of chemistry that if 1 treated these solu¬ 

ble salts with soduim hydroxide that I would 

form insoluble bases that would act with the 

formic acid. 

The reason I used copper and nickel is more 

specific. Copper is easily reduced and may be 

prepared by heating copper formate in the oil 

through which some hvdrogen is passing. Cop¬ 

er is less sensitive to poisoning, but is also less 

efficient. 

Nickel is hard to reduce, is more sensitive but 

is more efficient as a catalyst. You can see what 

types of elements copper and nickel are; if I 

put these together I will have a catalyst easily 

reduced, semi-sensitive to poisoning, and ven 

efficient. 

Now, I have copper and nickel hydroxide. 1 

treated this with a slight excess ol formic acid 

to convert the metals into formates. 

After allowing these to remain together lor 

one day, 1 poured the contents into a shallow 

pan which was placed where the liquid might 

evaporate, leaving the dr\ formate. 
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I now have my catalyst. 

CuSO, + 2NaOH Cu(OH)4 + Na.SO, 
NiSO, + 2NaOH —> Ni(OH)2 + Na-SO, 
Ni(OII)a + 2HCOOH _> Ni(COOH)2 + 2HO 
Cu(OH)3 + 2HCOOH Cu(COOH)2 + 2H20 

Now I am ready to begin reducing the formates 

in the oil. First I pulverized the formates in a 

clean porcelain mortar. Next, 1 poured the pow¬ 

dered catalyst into the oil to be treated. I reduce 

these formates to copper and nickel. Purified hy¬ 

drogen is bubbled through the oil slowly. The 

temperature is approximately 180 degrees Centi¬ 

grade and maintained at this point for one hour. 

After the nickel and copper are reduced the 

bubbling of the hydrogen through the oil is con¬ 

tinued and the temperature is kept between 175 

degrees and 190 degrees Centigrade. This is the 

beginning of the hydrogenation of the oil; this 

process continuing until the hydrogenation is 

complete. This state may be determined by re¬ 

taining samples of the oil and cooling it. You now 

have the complete process of hydrogenation of 

unsaturated fats and oils. The end product being 

a solid fat. 

C3H5(C17H;„02):, + 3H2 1 part Ni(COOH)2 
Olein 4 parts Cu(COOH)2-^ 

C;,H:,(Ci;ITs02)3 
Stearin 

HIGH SCHOOL RADIO 

Ed Orth and George Hails 

John Carroll High School 

The paper presented at the Alabama Junior Acad¬ 

emy of Science winning Honorable Mention. 

In this modern age the radio industry ranks with 

the steel, coal, and other industries in importance. 

Our means of communication depend almost en¬ 

tirely in one way or another, on radio. Since ra¬ 

dio is comparatively new there is plenty of room 

and need for advancement in the field of radio 

itself and in all its branches. Interest in radio 

begun in high school may develop into a life 

work through which one may contribute his own 

share in the developments of electronics. 

I became interested in electricity and radio as 

a freshman. Since then 1 have increased my 

knowledge by reading books on radio. My two 

favorites are the Tube Manual and the Radio 

Amateur’s Handbook. 

My first set was a three tuber; since then I 

have made seven others, always using old parts 

as long as they were usable. 

This is my latest radio, a typical set that a 

high school student can build. 

The chassis and front panel of this set were 

used in a previous set. The panel is one-fourth 

inch plywood finished with three coats of var¬ 

nish. 

The controls are: tuning, volume, sensitivity, 

tone-on-off, antenna trimmer, antenna selector, 

and receive-standby (speaker cutout). 

1 designed the amplifier mysell. For the tuner 

1 redesigned an old diagram for a hi fidelity T.R.F. 

set, substituting miniature tubes for the bulky 

ones. The audio amplifier is sensitive enough to 

be used with a phonograph. To provide current 

for the heaters, a 6.3 volt transformer was used. 

The speaker is of the electrodynamic type which 

is noted for its high sensitivity and fidelity. 

To make the set more versatile, I replaced the 

antenna coil with a loop antenna. The antenna 

switch selects either the loop or the outside an¬ 

tenna. Miniature components have been used 

wherever possible to save space. The tuning con¬ 

denser is a 3-gang midget variable. The sensitivi¬ 

ty control increases or decreases the sensitivity 

of the set. The detector, which changes radio 

waves into sound waves, was designed for tonal 

quality instead of volume. 

The power supply uses a new type Selenium 

Rectifier, followed by a more than adequate fil¬ 

ter which reduces hum to a minimum. 

The set is well shielded to reduce stray coup¬ 

ling, which would lower volume and selectivity. 

The receive-standby switch is used to cut out 

the speaker, without turning the radio off. 

I am able to separate ail the powerful local 

stations by means of a small trimmer condenser 

in the antenna lead; and at night, stations as far 

as Chicago come in as clearly as a bell. 

Although this set took a lot of time and hard 

work to build, I have been more than repaid by 

the satisfaction of seeing it finally in operation. 

Do you not think I am a successful radio 

builder? 



Minutes of Executive Boaid Meeting 127 

MINUTES OF THE ALABAMA JUNIOR 
ACADEMY OF SCIENCE EXECUTIVE 

BOARD MEETING 

The officers and counselors of the Alabama Junior 
Academy of Science met at 4:00 p.m., November 19, 
1949, at the Tutwiler Hotel, Birmingham, Alabama, 
in order to discuss the Annual Convention to be held 
at Auburn University, March 17th and 18th and to 
clarify the duties of the new officers for the following 
year. 

The decisions which resulted from this meeting are 
as follows: 

No dues will be accepted at the Annual Convention. 
No school will be accepted that has not paid its 

dues prior to the date set for the convention, nor will 
they be recognized if they have no counselor. 

In future years, a limit in the number of students 
allowed from each school will be revealed to all 
schools in a letter from the president. 

All forms of correspondence received by the presi¬ 
dent must be sent to the Permanent Counselor. 

The Permanent Counselor will retain his or her 
office for three years. 

In years to follow, banquet tickets are to be sold 
to schools in advance. 

If a school at the last moment cannot come, the 
money will be returned to the school. 

All back dues will be eliminated only in 1950 for 
the benefit of all schools who owe back dues and 
wish to be reinstated. 

It was announced during this meeting that Tus¬ 
caloosa and Jordan High Schools had been reinstated 
in the A.J.A.S.. 

Dr. Kassner pointed out the fact that Senior class¬ 
men who held A.J.A.S. offices must encourage their 
couselors to aid them in their duties. 

There being no further business, the meeting ad¬ 
journed until 1950. 

Cliff Miller, Secretary. 

MINUTES OF THE SIXTEENTH ANNUAL 
MEETING OF THE ALABAMA JUNIOR 

ACADEMY OF SCIENCE 

The officers, counselors and official delegates of 
the Alabama Junior Academy of Science met at 
4:30 p.m. on March 17, 1950, in the Broun Hall 
Auditorium of the Alabama Polytechnic Institute, 
Auburn, Alabama, for the initial business meeting of 
the sixtenth annual Alabama Junior Academy of 
Science Convention. 

Donald Brice, president, called the meeting to 
order. 

The minutes of the last annual meeting were read 
by Cliff Miller, secretary, and were approved as read. 

The following delegates responded to roll call: 

Freddy Postma Baldwin County High School 
Myron Levine Chilton County High School 
Jeanne Kearns Convent of Mercy 
Dollie Ann Hudson Curry High School 
Bill Dollar Ensley High School 
Donald Baugh Hueytown High School 
Robert David John Carroll 
Jane Kuntsler Minor High School 

Ben Ferguson 
John Douglas 
Jone Barnett 
Thomas Hester 
Marguerite Sachse 
Don Beavers 
Julian Brown 
Tommy Hughes 
Don Bailey 
Reed Jacoway 
Carlos Gregg 
Elliott YVyle 

Murphy High School 
Murphy High School 
Parrish High School 

Russellville High School 
Sacred Heart Academy 

St. Bernard High School 
Sidney Lanier High School 

Troy High School 
West End High School 

Woodlawn High School 
McAdory High School 

Shades Valley High School 

The Treasurer’s report was given by Gradie Bell 
Gunnels, treasurer. A balance of $33.50 was reported. 

Following the treasurer’s report, each delegate gave 
a report of his chapter’s activities during the past year. 

The president appointed the following committees: 
Nominating Committee: Mr. Youngblood, Wood- 

lawn; Jone Barnett, Parrish; Bill Dollar, Ensley; and 
Dr. Kassner. 

Resolutions Committee: Margaret Berry, Chilton 
County High; Don Bailey, West End High; and Mar¬ 
guerite Sachse, Sacred Heart. 

Announcements concerning the annual banquet to 
be held at 6:30 p.m. Friday, in the Mell Street Cafe¬ 
teria were made by the president. 

There being no further business, the meeting was 
adjourned until Saturday morning, March 18, 1950, 
at 9:00 a.m. 

The final session of the sixteenth annual conven¬ 
tion of the Alabama Junior Academy of Science took 
place at 9:00 a.m. in the Broun Hall Auditorium of 
the Alabama Polytechnic Institute, Auburn, Alabama. 

Donald Brice, president, called the meeting to 
order. 

All delegates responded to roll call. The minutes 
were read and corrected by the secretary. 

The following papers were read to the general as¬ 
sembly prior to the business meeting: 

1. Experimentation of Hydrogenation of Unsatur¬ 
ated Fats and Oils; Gloria Burch, Baldwin County 
High. 

2. Plant Life’s Latest Contribution to Health 
Jeanne Kearns, Convent of Mercy. 

3. Photochemistry; Donald Guilian, Ensley High. 
4. Nature’s Invention; Bertha Brown, Hueytown 

High. 
5. Parasitology; Jane Kuntsler, Minor High. 
6. My Brain Collection; Kenneth Raynor, Miirphx 

High. 
7. Theories of Light; Barbara Manasco. Parrish 

High. 
8. Earth Worms; Pat Ship, Semmes High School. 
9. Life Cycle of Plasmodium \ iva\; Radical 

Knight, Woodlawn High. 
10. High School Radio; Ed Orth. John Carroll High 
11. I'he Theories of Flight; Tom Cahill, St. Bet 

nard High. 

A motion was made that the Nominating Commit 
tees of the following years announce their selection of 
candidates at the annual banquet in order that the 
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candidates might campaign. The motion was carried. 
The Resolutions Committee submitted a resolution 

that expressed the appreciation of the Alabama Jun¬ 
ior Academy of Science to everyone who helped in 
any way to make the convention a success. 

The Nominating Committee presented its candi¬ 
dates for officers in the Junior Academy for 1951. 
The following were nominated: 

President: Ben Ferguson, Murphy High, and John 
Rives, John Carroll High. 

Vice-president: Helen Babbs, Hueytown High, and 
Gayle Akin, West End High. 

Secretary: Joan Dobbins, Convent of Mercy, and 
Charolette Van Dyke, Baldwin County High. 

Treasurer: Carl Williams, Minor High, Edward 
Robinson, Chilton County High. 

The following were elected: 
President: Ben Ferguson, Murphy High School. 
Vice-President: Helen Dobbs, Hueytown High. 
Secretary: Joan Dobbins, Convent of Mercy. 
Treasurer: Edward Robinson, Chilton County High. 

The judge’s decisions were given next. The follow¬ 
ing papers and exhibits won awards: 

Prize Paper: 
Experimentation of Hydrogenation of Unsaturated 

Fats and Oils; Gloria Burch, Baldwin County High. 
Honorable Mention Paper: 

High School Radio; Ed Orth, John Carroll High. 

Exhibits: 

BIOLOGY: 

First Place: Taxidermy, Curry High School; 
Honorable Mention, Plant Life’s Latest Contribu¬ 
tions to Health, Convent of Mercy. 

CHEMISTRY: 

First Place: The Phenomenon of Gels, Murphy 
High; Honorable Mention: Hydrogenation of Fats 
and Oils, Baldwin County High. 

SCIENCE AND INDUSTRY: 

First Place: Printer, Enlarger, and Camera, Ens- 
ley High School; Honorable Mention; Bridges, 
Ensley High School. 

PHYSICS: 
First Place: High School Radio Receiver, John 

Carroll; Honorable Mention: Magnetic Engine, 
Hueytown High. 

At the conclusion of the meeting Russellville was 
reinstated and McAdory and Curry High Schools 
were voted into the Alabama Junior Academy of 
Science. They were presented their constitution and 
by-laws by the secretary. 

There being no further business, the meeting ad¬ 
journed until 1951. 

Cliff Miller, Secretary. 

TREASURER’S REPORT 

Balance turned over to Miss Leonard $ 97.69 
Treasurer, Grady Belle Gunnels and Miss 

Leonard received from 24 clubs 49.00 
Money received at desk at A.P.I. for registra¬ 

tion fee, tickets, etc. _ _ _ 65.00 
Money received from clubs for tickets ... 321.75 

Total money received $533.44 
To Donald Brice, Pres. AJAS, for expenses .. 6.50 
For Postage for Form I, Stationery, etc. to 

all schools in the state _ ..... 16.10 
To Grady Belle Gunnels, treasurer AJAS, ex¬ 

pense account and transportation 8.20 
Printing Program (The Baldwin Times) 10.00 
Secretarial Help for Counselor, Miss Leonard 10.00 
To Miss Drusilla Mullane for party at A.P.I. 31.05 
Boys’ Dorm A.P.I.    38.50 
Girl’s Dorm A.P.I. _ 47.00 
Mell Street Cafeteria at A.P.I. for 177 ban¬ 

quet tickets -_    221.25 
Telephone Bill to Miss Geisler 2.00 
To R. L. McCall for lettering 10 awards and 

2 charters _    7.50 
To CliH Miller, secretary A.J.A.S., for postage 2.00 
For telephone and express 5.25 

Total money spent ... _$405.35 

Money on hand $128.09 
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Section IV & VI 

The Pine Hills or Upper Coastal Plain ol 
Alabama is the second largest region of the 
State, its 8,500 square miles constituting 
nearly 17 per cent of Alabama. This region 
has a string-bean shape, extending from Ten¬ 
nessee and Mississippi into Georgia, and thus 
includes parts of 21 of Alabama’s 67 coun¬ 
ties (see Fig. 1). This large area, in general, 
is one whose income status is below the State 
level, but certain parts of it stand out as 
above the regional norm, notably in Autauga 
and Chilton Counties. It is the purpose of 
this symposium to examine developments in 
these two counties to see how they have lifted 
themselves above the regional norms, to see if 
their methods might not help other parts of 
the region, and to see if suggestions may be 
made to further development in these two 
counties. 

The region in which Autauga and Chilton 
Counties lie coincides with the outcrop of 
three geological formations, the Tuscaloosa, 
Eutaw and Blufftown of Cretaceous Age.1 
These occur in a long curving band from 10 
to 40 miles wide in Alabama. Upland alti¬ 
tudes range from over 1,000 feet in the north 
to about 500 or 600 in the southeast. Streams 

i. G. I. Adams, C. Butts, L. W. Stephenson and W. 
Cooke: Geology of Alabama, Geol. Sur. of Ala., Spec. 
Rept. 14, 1926, pp 233-237; W. II. Monroe: Notes on 
Deposits of Selma and Ripley Age in Alabama, Geol. Sur. 
of Ala.: Bull 48, 1941, pp. 34-42; C. W. Garlston: 
Ground-Water Resources of the Cretaceous Area of Ala¬ 
bama, Geol. Sur. of Ala., Spec. Rept. 18, 1944, pp. 15-20, 
25-30, 53-56, 69-74. 

have usually entrenched their channels 100 
to 250 feet below this level. As a result, the 
surface of the region is quite variable. Much 
is gently rolling to rolling, but there are some 
flat areas and also some rough and very hilly 
ones. 

Soils are highly variable in character, even 
on the same farm.2 The underlying rocks are 
mainly sandy and gravelly with some clays, so 
the soils are chiefly sandy, often with gravel 
mixed in, with sandy clay subsoils; in some 
areas there are stiff clay soils, plus, of course, 
the alluvial soils of the river bottomlands. A 
hardpan layer reduces the value of some of 
these soils. The abundance of steep slopes re¬ 
sults in a major problem of soil erosion. 

Land use for the region is dominated b\ 
forests, which cover about two-thirds ol the 
area with the proportion decreasing toward 
the southeast. This forest is dominated b\ 
shortleaf pine in the north and in the east, 
with longleal pine, once ol major impor¬ 
tance in the center. Hardwoods, especialh the 
oaks, occ m throughout, both on upland and 
bottomland sites. Eli is lorest has been heavih 
(tit over, with the result that loblolh pine and 
hardwoods are replacing much ol the long 
leaf. The shortleaf pine is serioush aliened 
by littlelca 1 disease, to such a degree that it 

2. B. V. Alvord, M. A. ('rosin aiul 1 G Vlnlhn.m / .’•> 
Influencing Uabama Igriculture, Via V$i it Rvpci SuM 
Bull 250, 1941, p. 72 / Uabm 
A. I*. 1. Extension Service ('ire. 337. 1916. pp, 33. "S 
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may soon be reduced to minor significance. 
Poor re-stocking plus changes in species com¬ 
position have reduced the value of this forest 
growth, but forest industries are widespread 
in the region and should always be an im¬ 
portant phase of the regional economy.3 

Although forests cover two-thirds of the 
area, agriculture is of basic importance also, 
since 68.9 per cent of the regional population 
was rural farm in 1940. The 36,736 farms of 
the region in 1944 included 63.1 per cent of 
the total acreage.4 Nearly half of these 
3,435,855 farm acres, however, were in farm 
woodland, while less than a third (955,802 
acres) was in crops harvested in 1944. The 
crop pattern is dominated by the usual corn 
and cotton of Alabama farming. The average 
farm of 93.5 acres had 45.4 acres in woodland, 
13.2 acres in corn, 6.8 acres in cotton, and 
28.1 acres in other uses, including farmstead, 
pasture and waste. Although proportions vary 
considerably within the region, it is obvious 
that returns from such a small cash crop acre¬ 
age can not be great; much of this farming 
can be rated only as subsistence farming, and 
farm incomes are low. Since the Bureau of 
Census releases farm income data only for 
counties, these figures do not exactly reflect 
regional conditions. Study of these, however, 
shows that all of the region was below the 
State average income per farm of $1,353 in 
1944 except in Autauga, Elmore and Macon 
Counties.5 A more accurate reflection, per¬ 
haps, of the low income status of regional 
agriculture is the low average value per farm; 
these, calculated on an election precinct basis, 

3. R. M. Harper: Forests of Alabama, Geol. Sur. of Ala., 
Monograph 10, 1943, pp. 127-150: Farm Production and 
Marketing in Alabama, A. P. I. Extension Service, Circ. 
241, 1943, pp. 86-87. 

4. Data calculated from special photostated tables of the 
1945 Census of Agriculture. 

5. U. S. Census of Agriculture: 1945, Volume I, Part 21: 
Alabama, County Table IV. 

show averages below $2,000 lor most of the 
203 precincts in the region. Such a low capi¬ 
tal investment per farm obviously permits 
farmers little more than an income from 
labor alone, while low production per man 
hour gives little in the way of cash return.6 

Population data support these conclusions. 
This is an area of declining rural population, 
a trend shown for several decades. While the 
rural farm population of the State decreased 
25 per cent from 1940-1945, in this region it 
lost 26.6 per cent.7 Preliminary population 
releases for the 1950 census also show de¬ 
creases in the rural population, and in the 
total population for most counties.8 This de¬ 
crease is not essentially the result of the exo¬ 
dus of Negroes from the State, since they 
constitute only a third of the regional popu¬ 
lation. These Negroes are found mostly in the 
southern fringe next to the Black Belt, but 
the population decline is nearly as great in 
the northern areas of few Negroes. 

Our Pine Hills Region, therefore, is one of 
inefficient land use, low incomes and declin¬ 
ing population. These traits present a dismal 
picture, but there are brighter spots. Regional 
improvement is associated primarily with bet¬ 
ter handling of the forests, with greater agri¬ 
cultural production, particularly through the 
development of livestock and specialty crops, 
and with some industrialization. Autauga and 
Chilton Counties illustrate these trends. It 
is the purpose of this symposium to analyze 
their features since they may be very signifi¬ 
cant as patterns for the future development 
of the region. 

6. Cf. M. J. Funchess: Farm Problems of the Cotton Belt, 
Presidential address to the Ass’n of Southern Agricultural 
Workers, Washington, D. C., Feb. 13, 1948, mimeo¬ 
graphed. 

7. See note 4. 
8. U. S. Bureau of the Census: Population of Alabama, By 

Counties, April 1, 1950, Preliminary Counts minteo. 

release. 

TRENDS IN AUTAUGA COUNTY AGRICULTURE 

By C. L. Breedlove 

Autauga County Agent 

Section IV & VI 

In a discussion of the trends in agriculture of 
Autauga County, a brief statement on the 
history and background of the county might 
be in order. A look backward may provide 
dues to reasons for Autauga County’s present 
status as one of the outstanding agricultural 
counties in the Upper Coastal Plains of Ala¬ 
bama. 

Autauga County was created by an act ap¬ 
proved on November 21, 1818 at the second 
session of the Legislature of the Alabama 
Territory. The County originally contained 
all the areas now in Autauga, Chilton, and 
Elmore Counties, but several subsequent ad¬ 
justments in its boundaries were made by the 
Legislature. In 1868, the final boundary ad- 
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justment was made, and the present boun¬ 
daries were established. 

One of the few written accounts of the 
early history of Autauga County is contained 
in “The History of Autauga County” by 
Shadrack Mims. This volume was written in 
1886 during the author’s eighty-first year. In 
his account of the early days of Autauga 
County, Mr. Mims mentions prominently the 
part played in the development of the section 
by the community of Washington which 
was located at the mouth of Autauga Creek 
on the Alabama River some six miles south 
of Prattville. Washington at that time, states 
Mr. Mims, was the gateway east and west to 
the central Alabama area. Its role as a center 
of entry to the central Alabama area was 
bound to affect the development of the sur¬ 
rounding area or that area now embodied 
within the boundaries of Autauga County. 

Mr. Mims also mentions prominently the 
farming conducted in the Autauga area in 
these early days. He points out that on the 
whole, farms were very large and that large 
numbers of slaves were kept on the farms to 
produce cotton. He mentions the fact that the 
settlers in this area were of prominent fami¬ 
lies, well educated and progressive. It is rea¬ 
sonable to assume that the high character 
and progressiveness of these early settlers 
through their progeny have influenced the 
trend of agriculture in Autauga County. 

The physical characteristics of an area in¬ 
fluence the type of agricultural production 
carried on there and have a bearing on the 
economic status of its population. Autauga 
County has a total land area of 383,360 acres 
of which 223,096 acres, or two-thirds of the 
county’s area, are included in farms. The re¬ 
maining acreage is contained in towns and 
cities, roads, and forest land not in farms. Of 
the 223,096 acres in farms, only about 111,060 
acres are in pasture and crops, and the re¬ 
maining acreage is in woodland. The rela¬ 
tionship of land in farms to total land area 
and the relationship of crop and woodland 
acreage to total farm land has remained fairly 
constant during the period for which records 
are available. 

Since the soils of this county have already 
been discussed, I will not repeat except to 
emphasize that the soils of an area bear much 
influence on the type and extent of agricul¬ 
tural production carried on. 

The type of agricultural production in Au¬ 
tauga County remained much the same until 

about 1920. Cotton was the major source of 
the county’s farm income until that time. By 
1920, however, a few farmers had begun to 
produce livestock and a decline in the acre¬ 
age devoted to cotton was started. It is be¬ 
lieved that the county’s proximity to the 
Blackbelt area of the State, where cattle be¬ 
came popular with the appearance of the boll 
weevil, influenced Autauga County farmers to 
begin raising cattle before many other sec¬ 
tions of the Upper Coastal Plains. 

Since the early 1930’s when cotton acreage 
controls were instituted and drastic curtail¬ 
ment in cotton production took place, many 
changes have occurred in the county’s agri¬ 
culture. These changes can best be revealed 
by a study of statistics on type of agricultural 
production, land use, population trends, size 
and tenure of farms, and sources of farm in¬ 
come. 

A study of the trend in size of farms from 
1910 through 1945, the last year for which 
census records are available, shows that the 
average size of farm was 79 acres in 1910, 105 
acres in 1940, and 134 acres in 1945. This 
represents an increase of 70 per cent in farm 
size. During that same period the number of 
farms was reduced by 47 per cent from 3126 
in 1910, and 2253 in 1940, to 1665 in 1945. 

Some interesting facts are also revealed in 
a study of the ratio of tenants and land own¬ 
ers. In 1940 there were 927 owner-operated 
farms and 1318 tenants, or 59 per cent ten¬ 
ancy. The 1945 figures are: 879 owners and 
786 tenants, or 47 per cent tenancy. 

Changes are also evident in farm power 
and equipment. The 1940 records show 3159 
head of workstock and 142 tractors on Au¬ 
tauga farms. In 1950 the nude and horse 
numbers had decreased to 1621 while tractor 
numbers had increased to 448. 

Recent changes in population are also in¬ 
teresting to note. The preliminary census re¬ 
port for Autauga County lor 1950 shows a 
13 per cent loss of total county population, 
while Prattville, the county’s only sizeable 
town, had a 64 per cent gain in population 
from 1940 to 1950. This indicates a heaw de¬ 
cline in rural and farm population. 

Significant changes have occurred in the 
major types of agricultural crops grown and 
in land use. Here are statistics which show 
the extent of these changes: 

In 1910, 50,757 acres ol cotton. 39.096 acres 
of corn, and 3836 acres ol small grain were 
grown. In 1920, the major crop acreages were 
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39,096 acres ol cotton, 43,063 acres of corn, 
and 1716 acres ol small grain. In 1940, 24,994 
acres of cotton, 4(7,334 acres of corn, and 
3664 acres ol small grain were grown. Also in 
1940 the first information is available on the 
acreage of pastures and perennial legumes. 
During that year farmers in the county had 
3000 acres in perennial legumes and 21,458 
acres in improved pasture. The 1950 land use 
statistics show the following crops acreages: 
cotton, 11,500; corn, 31,000; peanuts, 1600; 
small grain, 8500; perennial summer legumes, 
15,100; and improved permanent pastures, 
31,200. 

Also in 1950, farmers had 20,000 acres of 
reseeding winter legumes, which serves the 
same purpose as a perennial crop. 

Statistics on the use of winter crops point 
out a general trend toward better manage¬ 
ment of soil. The records reveal that Autauga 
County farmers in 1950 planted winter soil 
building and erosion resisting crops on about 
one-half ol their total cropland. This repre¬ 
sents an increase ol about 100 per cent since 
1940. 

The trend of beef cattle production has 
been one of steady increase. In 1910 there 
were 2052 beef cattle on farms of the County. 
In 1940, there were 11,380 and in 1950 there 
were 15,021. Hog numbers have increased as 
rapidly dm ing recent years as have beef cattle. 
Approximately 16,000 hogs were produced 
annually until the end of World War II. 
Since that time hog numbers have increased 
to the point that during 1950, 23,000 hogs 
were grown on Autauga County farms. 

A mere statement of numbers does not in¬ 
dicate the full extent ol the development of 
beef cattle and hog production in the county. 
Better grazing, feeding, and management 
practices on the part of growers have increased 
the total value of livestock in nearly the same 
proportion as has the increase in numbers. 

A study of sources of Autauga County’s 
total farm income for 1950 gives a good pic¬ 
ture ol the county’s present agriculture. Dur¬ 
ing 1950 Autauga County farmers received a 
total of .$3,030,588 from the sale of livestock 
and livestock products while obtaining $3,- 
172,000 from crop marketings. The 1950 in¬ 
come figures are a fair representation of in¬ 
come sources for the past several years. They 
show a good balance between crops and live¬ 
stock. 

Two recent developments are contributing 
to the economic status of the county’s agri¬ 

culture and both will influence future trends. 
The one which has received more wide¬ 

spread notice is the development and promo¬ 
tion of the Autauga strain of reseeding crim¬ 
son clover. The manner in which the growers 
of crimson clover seed have organized to pro¬ 
duce seed of uniform quality and to market 
seed cooperatively in an orderly manner has 
impressed agriculturists throughout the coun¬ 
try. This development has provided an addi¬ 
tional source of income which with normal 
seed yields will provide over a hall million 
dollar income in 1951. 

Another recent development which is in¬ 
fluencing agricultural production and land 
use in Autauga County is the organization of 
the Autauga County Livestock Promotion 
Committee in 1948. The Livestock Promotion 
Committee is composed of representatives of 
the County Cattlemen’s Association, lending 
agencies, merchants’ group, civic organiza¬ 
tions, and the County Extension Unit. The 
Committee was set up by the Autauga County 
Cattlemen’s Association, an organization of 
cattle growers, for the purpose of obtaining 
further and more rapid expansion of livestock 
production on Autauga County farms. The 
committee has since been active in promoting 
the efficient production of feed and grazing 
crops and in increasing livestock numbers. 
Results of the efforts of this group are al¬ 
ready evident. Through the activities of the 
Committtee, one Grade B milk route has been 
organized and operated continuously for four¬ 
teen months. The rate of increase in monthly 
milk sales on the route indicates that the 
route will become a permanent part of the 
livestock program of the County. 

It is expected that the factors now influ¬ 
encing the agriculture of Autauga County 
will cause further decreases in the cultivated 
crop acreages and increases in income from 
livestock sales and sales of seed crops as a by¬ 
product of the expanded pasture program. 

In summary, it may be stated that until 
1920 there was little change in Autauga 
County agriculture, but since that time a 
number ol very evident trends have occurred. 
Included among these are (1) larger farms 
and a lower percentage of tenancy, (2) de¬ 
creased farm population and a higher degree 
of farm mechanization, (3) increased produc¬ 
tion of livestock with more emphasis on graz¬ 
ing crops and less acreage in cultivated crops. 

The outlook is for the trends listed above 
to continue. 
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THE FOREST RESOURCE, ITS USE AND TRENDS IN AUTAUGA AND 
CHILTON COUNTIES—ALABAMA 

W. B. DeVall 

Alabama Polytechnic Institute 

Section IV & VI 

How well informed are we, as leaders in 
our respective fields, about the problems and 
needs of our town, county, or state? Perhaps 
a visitor in our home could ask us some ques¬ 
tions about our own counties that would be 
quite embarrassing. If the water pressure in 
our kitchen faucet should drop for a few clays 
and the water barely drip out, we would be¬ 
come concerned. It is conceivable that we 
would call the water company, demand an ex¬ 
planation, and request that something be 
done about it immediately. 

How concerned are we when the yield of 
our county’s forests drops a fraction of a cord 
per year, or when a few hundred tons of top¬ 
soil wash down to the streams, or when the 
quail on our farm decrease by one covey? Do 
we request an explanation so that we may 
better plan a program of conservation to 
maintain land productivity? Certainly no 
project or program, whether community 
chest or conservation of natural resources, 
will gain momentum and produce results 
unless the people support it. For them to lend 
this support, people must lie informed and 
given a realization of the gravity of the situa¬ 
tion. This is not enough. They must acquire 
the desire, individually and collectively, to do 
something constructive about it. 

It would be difficult to adequately evaluate 
all aspects of the forest resource in two coun¬ 
ties in the span of a few minutes. Perhaps a 
little information in concise form will serve 
to focus attention on the trees of these two 
counties and the contribution they make to 
the economy of the county and state. An at¬ 
tempt will also be made to show what the 
present trends are toward a better forestry 
program. 

Physiography 

Autauga County is described by Carlston4 
in the following manner. It is bounded on 
the south by the Alabama river. Surface 
drainage over the county is generally south¬ 
ward to this river, which then flows west¬ 
ward, paralleling a strike of the Cretaceous 
formation. Alluvial bottomlands up to 5 
miles in width extend northward from the 

river. The lands then grade from mature hills 
of moderate relief into wide, flat uplands. 
The oldest geological formation outcropping- 
in the county is the Tuscaloosa. This consists 
largely of irregularly bedded gravel, sand, and 
multi-colored clay. The Eutaw formation 
overlies the Tuscaloosa and consists of about 
4(H) feet of glauconitic sand and clay. The 
upper 100 feet is generally classed as one of 
the Tombigbee sands. A limited area of Selma 
chalk is evident in the Day’s Bend area in 
the southern part of the county. The sub¬ 
surface water supply, derived from one or 
more of these formations, is low in mineral 
content, especially iron, and so is soft. Dug 
wells range from 10' to 80' in depth, and 
some are deficient in water after extended 
periods of drought. The flow of water from a 
limited number of artesian wells approxi¬ 
mates 15 gallons per minute. Watersheds 
must be kept in vegetative cover if this water 
is to be continually available in du° or ar- 
tesian wells. 

Chilton County is physiographically some¬ 
what more complex than Autauga. Geologi¬ 
cally speaking, Carlston4 explains, this is per¬ 
haps the only county in the Ehiited States 
that includes parts of three major phvsio- 
graphic provinces. 

The southwestern part of the countv is 
characterized by rolling, mature hills of mod¬ 
erate relief. These have been carved from the 
Tuscaloosa formation. The northeastern por¬ 
tion is characterized by precambrian rocks 
that have been beveled by an exhumed pre- 
Cretaceous peneplane. Paleozoic roc ks are ex 
posed in the northwestern corner of the 
county. 

Sub-surface water is available lrout dug 
wells ranging from 10' to 60' in depth. Phis 
water is low in mineral content. 1 he quail 
tity of water available is most critical during 
the periods March to June and |u!\ to No 
vember. A few artesion wells Yield approxi 
match 1 1 gallons per minute. 

This brief review of phvsiograpln has been 
given as background lot the discussion to fol 
low. Since the lotest is a crop ol the land, 
wood volume and qualit\ ate dependent upon 
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the soil and degree of availability of soil 
water. 

Comparative Statistics 

ft is difficult to show clearlv the impor¬ 
tance of any resource unless a base for com¬ 
parison is selected. The approach used here, 
wherever data are available, is to give figures 
for the respective counties in comparison 
with state totals. The farm will serve as a 
basic unit for comparison. No attempt will be 
made to draw specific conclusions from the 
information here presented. 

Forest-products farms 

The value of forest products produced in 
farm units in the two selected counties is best 
evaluated in terms of population and acre¬ 
age. Siirce income and production per acre are 
common bases for the expression of statistics, 
the following data are presented. 

Autauga and Chilton counties are similar 
in many respects (Table 1). However, the 
ways in which they differ seem most signifi¬ 
cant. The 1940 census8 shows that the popu¬ 
lation of the state was 2,832,961. The popu¬ 
lation of Autauga county was 20,977 and of 
Chilton county 27,955. 

Alabama has a land area of about 32,692,- 
700 acres. Chilton County, with its 447,360 
acres, is slightly larger than Autauga, which 
contains 383,360 acres. These acres must sup¬ 
port the population and form the basis of 
prosperity for the county. Over fifty percent 
of the county acreage is in farms. In 1945 
there were in Autauga County 1,665 farms, 
which averaged 134.0 acres in size. Chilton 

County, with over twice as many smaller 
farms, or 3,786, supports farms averaging 
only 66.7 acres in size. These figures empha¬ 
size the significance of the farm and its acre¬ 
age in both counties. 

The number of forest-products farms1 pro¬ 
ducing wood products for sale in 1940 totaled 
only 964 within the state. By 1945, this num¬ 
ber had increased to f,621, of which only 10 
were in Autauga and 23 in Chilton (Table 
2). The forest-products farms in Autauga sold 
products valued at $17,842, and those in Chil¬ 
ton sold $33,020 worth of products. These 
values can be compared with a state total of 
$3,184,933. The values of products used by 
the farm household, in addition to products 
sold, totaled $4,250 in Autauga and $7,255 in 
Chilton. Farms throughout the state used 
products of their own woodlots valued at 
$594,137. 

The forest resource 

The forest resource of the State of Alabama 
is extensive. Forest cover exists on 18,877,700 
acres, or on approximately 59 percent of the 
State’s total area. Again, it is difficult to 
visualize the volume of wood now standing 
on this acreage. Since the unit of measure 
used to express timber volumes is not familiar 
to everyone, it will suffice to say that trees 
over 9" in diameter at 4i/2' above the ground 
are classed as sawlog-si/ed timber and their 
volume is expressed in board feet. Trees 5" 
to 9" in diameter are referred to as cordwood 

I A “forest-product farm” is defined by the Bureau of the 
Census as any farm on which the value of forest products 
sold, from one source of income (wood), was more than 
fiftv percent of the total value of all farm products sold. 

Table 1.—Comparison of Statistics for Alabama and Two Selected Counties 

Statistic Unit 
State of Counly 

Alabama Autauga Chilton 

Population! Number 2,832,961 20,977 27,955 

Total land area (acres) 32,692,700 383,360 447,360 

Land in farms Percent 58 58 56 

Total farms Number 223,369 1,665 3,786 

Average size farm Acres 85 134 66 

1. 1940 figures; all other statistics are for the year 1945. 

Table 2.—Forest Products Farms in Alabama and Two Sfl rcTFD Counties—1945. 

Statistic Unit 
State of 

Alabama 

County 

Autauga Chilton 

Forest-products farms Number 1,621 10 23 

Total value farm products Dollars 3,184,933 17,842 33,020 

Value products used by 

farm households Dollars 594,137 4,250 7,255 
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I arm 3.—Estimated Net Timber Volume in Alabama and Two Selected Counties—19-16. 

Size and Class of Timber State of Alabama 
County 

Autauga Chilton 

million board feet 

Sawlogsi 

Softwoods 20,408.8 170.9 311.1 

Hardwoods 12,885.9 153.1 161.5 

Total 33,294.7 324.0 472.6 

thousand cords 

Cordwood2 

Softwoods 89,735.0 628.5 1,354.6 

Hardwoods 85,281.3 993.0 1,309.8 

Total 175,016.3 1.621.5 2,664.4 

1. International >4" rule. 
2. Standard cords of 128 cu. ft. 

and their volume is given in standard cords 
of 128 cubic feet. 

The estimated volumes of standing timber 
in 1946 for the state and the two counties dis¬ 
cussed in this paper are shown in Table 3. 
Autauga County with its 114,000 acres 
classed as woodland has approximately 53 
percent of its sawlog-size timber in pine and 
47 percent in hardwoods. In the cordwood 
classification, the situation is reversed; 39 
percent is pine and 61 percent is hardwood. 
This would indicate that over half of the 
commercial timber available for harvesting is 
pine, whereas the younger timber, which will 
form the future merchantable stand, is over 
half hardwood. This is an indication of what 
our future forests may contain in terms of 
sawlog timber. 

Chilton County is approximately 28 per¬ 
cent forested. It contains 124,623 acres classed 
as woodland. About 66 percent of the sawlog 
timber is pine and 34 percent hardwood. In 
the cordwood-sized timber, the situation is 
somewhat different. The volume is nearly 
equally divided between pine and hardwood, 
or 51 percent and 49 percent respectively. 

The forest resource may be evaluated in 
still a different way. Although data are not 
available for Chilton County, the figures for 
Autauga will be given. The figures, if known 
for Chilton, would not vary appreciably from 
those given in succeeding paragraphs. 

A survey6 reveals that the forest lands of 
Autauga County are seriously understocked. 
This means that the average acre is not sup¬ 
porting its optimum volume. Sawtimber 
stands average only 1,434 b. f. (board feet) 
per acre. This can be prorated to give 872 b. 

f. of pine and 562 b. f. of hardwoods. Again 
in the cordwood size class, more than halt the 
volume is in hardwood. Of the 5.97 cords on 
the average wooded acre, 2.06 cords are pine 
and 3.91 cords hardwood. 

Another approach used to evaluate the for¬ 
est resource is to express the productiveness 
of the forested acreage in terms of average net 
increment or growth. Again, complete figures 
are available only for Autauga County6. Saw- 
timber stands are reported growing about 180 
b. f. per acre per year. This is below good 
management standards. It is generally ac¬ 
cepted that a forested site will grow 500 b. f. 
on a poorer site if cordwood volume is con¬ 
verted to board foot measure and added to 
the sawlog volume. If this is not done, the 
average forest site in Alabama should grow 
300 b. f. and 0.5 cord per acre annually. II all 
timber is reduced to cubic volume, then ii 
would be safe to say that the average acre can 
grow 1.5 cords per year. 

The cordwood stands in Autauga are grow 
ing at a rate ol 0.27 cord per acre pci \eai 
This is below the attainable average ol 0.5 
cords and is attributed principally to nuclei 
stocking of the forested acreage and lack ol 
adequate forest management. Because the 
growth rate is not optimum, the counts re 
receives less than its lair return from its lot 
est lands. Furthermore, since a large portion 
of the income from forest products is derived 
from woodlands in small ownerships, a special 
effort is necessary to sell good forestr\ prac 
tices to these owners. Mam ol the large) 
timberland owners arc practicing forest man 
agement. The smaller owners could pro I i t 
from these demonstrations. 
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Forest products 

It is difficult to accurately determine the 
quantity of each forest product produced. Re¬ 
ports to the Division of Forestry covering sales 
made under the Severance Tax Law provide 
the most accurate data available. Wood prod¬ 
ucts sold and reported during the taxable 
year 1947-48 are shown in Table 4. Pine and 
hardwood lumber top the list. The other 
products listed, with the respective figures on 
production, show how diversified demands on 
the forest are constantly depleting the grow¬ 
ing stock on forested lands. 

The income from forest products during a 
given year is difficult to determine because 
there are many different classifications under 
which income is reported. The total income 
in Alabama from all forest products at a stage 
of manufacture comparable to that of ginned 
cotton was reported by Stevens and Livings¬ 
ton7 to be 209.3 million dollars in 1948. This 
places forest products above cotton and live¬ 
stock. The value of forest products sold in 
Autauga and Chilton Counties, as reported by 
the 1945 census9 was $25,932 and $48,701 re¬ 
spectively. The County Agricultural Agent’s 
report3 for the year ending in 1950 placed the 
total value of sawlogs and pulpwood sold in 
Autauga County at $33,000 and the value of 
timber sold at $700,000. No sales were re¬ 
ported in Chilton County for 19505. 

PROGRESS AND THE FUTURE 

Conservation of any natural resource is 
based upon protection and wise use. The use 
made of the resource must be governed by the 
findings of research and experimentation. 
And last, but not least, the best methods of 
handling the resource, developed through re¬ 
search, must be put into practice. 

A review of past progress is, perhaps, the 
best evaluation of what may be expected in 
the future. 

Protection and assistance 

An acre of land in very young trees must 
be protected from fire and grazing if it is to 
ultimately produce its maximum volume of 
wood. Older stands also need protection so 
that annual growth will not Ire sacrificed. 

It is significant to note that in Autauga 
County there are 232,400 acres under inten¬ 
sive fire protection2. Facilities, which include 
one lire tower supplemented by telephone 
and radio communications, serve to hold 
down losses from fire. Recent figures also in¬ 
dicate that prosecution of fire trespass cases 
now result in convictions. The County’s ap¬ 
propriation under the cooperative forest fire 
control program is $1,500 per year. 

In Chilton County, 268,259 acres have been 
placed under intensive fire protection. The 
county is covered by two fire towers and two 
mobile radio units. The County’s appropria¬ 
tion under the cooperative lire control pro¬ 
gram is $1,800. Law enforcement in cases in¬ 
volving forest fires has been effective. Over 
94 percent of the cases prosecuted have re¬ 
sulted in convictions. 

There are other significant developments 
that indicate progress in forest conservation 
and practice. Landowner demands for assist¬ 
ance with their forest problems are increasing. 
The County Agricultural Agent’s report for 
the year ending in 1950 serves to evaluate the 
farmer demand for help in forestry matters 
(Table 5). 

Approximately 1,100 Autauga farmers co¬ 
operated in fire prevention in 1950. 4-H 
Clubs were also active, with seven active par¬ 
ticipants in forestry projects. In a supple¬ 
mental report, further assistance in forestry 
matters is outlined. Nearly 20 farmers were 
given advice and assistance on timber market¬ 
ing. About 1,200 acres were involved in this 
service. The planting goal in Autauga 
County lor 1951 has been set at 750,000 trees. 

Table 4.—Production of Forest Products in Alabama and Two Selected Counties, 1947-48 (2). 

Product 
Unit of 

Measure 

State of 

Alabama 

County 

Autauga Chilton 

Pine lumber MBF 1.417.203 11.015 14.271 

Hardwood Lumber MBF 674.547 7.910 10.513 

Pulpwood Cords 941.477 2.237 4.747 

Cross ties Number 1.267,701 2,657 36.201 

Poles and piling do. 617.415 175 138 

Mine ties do. 5,014 0 7,400 

Mine props do. 53,514 0 19,600 
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Table 5.—Demands for Forestry Advice on Farm 

Woodland Problems in Two Selected 

Alabama Counties3 5 

Type of assistance 
Farmers Assisted 

Autauga Chilton 

Reforestation 48 34 

Thinning 9 17 

Selective cutting 24 8 

Timber estimating 10 2 

Timber sold from woodlands that have 
been marked for partial cutting helps the 
local economy and improves the condition of 
the forest land. At least four timber operators 
in Autauga County are now buying marked 
timber. Some of the smaller trees removed are 
suitable for fence posts. Two demonstrations 
were given during the year on methods of 
treating posts for farm use. 

Seedling production 

The Division ot Forestry, Department of 
Conservation, operates a forest tree nursery 
near Autaugaville. It has been developed to 
its ultimate capacity of 20 million seedlings 
per year. There are many problems in forest 
tree nursery operation. A permanent water 
supply must be available for irrigation pur¬ 
poses. In the case of the Autaugaville Nursery, 
this water must come from the ground water 
supply mentioned previously in this paper. 
Disease frequently is a problem. Examina¬ 
tions for evidence of nematodes, root rot, and 
changes in soil acidity are made continually. 
All of these problems indicate the need for 
nursery management research in addition to 
that which is now being done. 

Research 

Forestry research in the two counties is 
principally concentrated in Autauga. The 
State Division of Forestry carries on some 
experimental work, mainly at the Antauga- 
ville Nursery. The Forestry Department of 
the Alabama Agricultural Experiment Station 
at Auburn carries on a research program on 
approximately 300 acres of land in Autauga 
County. The forest is one of the Department’s 
eight properties, located in Autauga, Fayette, 
Baldwin, Barbour, Talladega, Coosa anti Lee 
Counties. Finder a program of state-wide re¬ 
search, each forest unit contributes its part to 
the knowledge of proper forest practices in 
the major forest types of the state and on the 
major soil groups. 

Research efforts on the Autauga unit are 
directed toward five special studies. A major 
study deals with conversion of stands of low- 
quality, upland hardwoods to fully-stocked 
pine stands. Results of this study, begun in 
1941, will provide the techniques required to 
convert idle or understocked forest acres into 
productive acres. 

It has been reported0 that 36 percent of the 
present pine stands in Autauga County orig¬ 
inated on old fields. The Forestry Department 
at Auburn is studying pine plantations on old 
fields and comparing them with natural 
stands on similar sites. Other experimental 
work with two species of planted pines is 
being conducted to determine the advantages 
and disadvantages of fertilization and inter¬ 
cropping with cotton or corn. 

An experiment that has attracted wide¬ 
spread interest is that on Christmas tree pro¬ 
duction. Work being done on the Autauga 
forest is designed to supplement results ob¬ 
tained in Lee County. Methods of harvesting 
and pruning for crown shape are being given 
specific attention. 

As part ol a regional study embracing sev¬ 
eral of the southern states, fence posts treated 
by the cold-soak method, using local species 
and different preservatives, have been put in 
service tests on the Autauga forest. Results 
obtained under the climatic and soil condi¬ 

tions in this county will be compared with 
findings in other Alabama counties and in 
surrounding states. 

The State Division of Forestry, at its Au¬ 
taugaville Nursery, has a study designed to 
analyze nursery soils under various methods 
of management. Analyses have been made to 
determine the concentration of each element 
present in the soil. Since mam of the new 
herbicides used to rid nursery beds ol weeds 
contain toxic elements, studies have been 
conducted to determine whether thev acc umu¬ 
late in the soil to such an extent as to become 
detrimental to seedling growth. Most nnrser\ 
soils must be well-drained. Yet. it is also im¬ 
portant that they contain sufficient organic 
matter to absorb water and hold it against the 
forces ol drought. Studies are underwa\ that 
will evaluate the use ol sawdust as a source of 
humus. 

Seedling production has been reduced in 
recent years b\ a serious infection ol ( or, 
hum fusiformr, a lungus which causes the 
disease ol pities called Southern lusilorm rust. 
Since this disease' lias become a major proh 
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lem, studies have been initiated to find ways 
ol controlling it. A complete understanding 
ol its lite cycle and an effective control of the 
disease will make additional thousands of 
seedlings available lor planting by land- 
owners throughout the state. 

These are some of the more important 
trends that are indications that an active for¬ 
estry program is underway in Autauga and 
Chilton Counties. Although professional for¬ 
estry is young in comparison with other pro- 
tessions, much progress has been made. More 
intensive programs of both research and ex¬ 
tension are needed. The answers to all fores¬ 
try problems are not known. If, however, the 
approved forestry practices as we now know 
them ate put into operation, the present 
forest resource should increase in quantity, 
quality and value. The forest is no longer an 
area ol "weeds” to be lelt alone or cut down 
as needs of the moment dictate, but a re- 
source that requires scientific treatment so 
that wood may really be a crop of the land. 

If our faucet does not run water, if our forest 
resource does not produce, should we not be¬ 
come concerned? Should we not investigate 
the reasons why? Should we not get behind 
the issue and demand that our supply be 
maintained and increased? The answer seems 
obvious—YES! 
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INDUSTRIAL DEVELOPMENT AND OPPORTUNITIES IN AUTAUGA AND 
CHILTON COUNTIES, ALABAMA 

By E. C. Eastf.r 

Vice President in Charge of Sales, Alabama Power Company 

Section IV and VI 

At i aid ,.\ and Chilton Counties are located 
in Central Alabama, which is principally an 
agricultural area as has been pointed out by 
Mi. Breedlove and Mr. Glasscock in their 
papers given today. While farming is the 
majot activity and the source of most ot the 
income lor the area, there has been developed 
over the years some industrial activity in¬ 
cluding a number of substantial industries 
which originally located because of their re¬ 
lationship to agricultural products and the 
available timber resources. 

The Lb S. Department of Commerce re¬ 
ports in its release County Business Patterns 
first quarter 1948, that during this period 
Autauga and Chilton Counties had a total of 
2,399 persons listed as manufacturing em¬ 
ployees. This figure is 5.3% of the total popu¬ 
lation ol 45,016 as reported in the 1950 cen¬ 
sus of Autauga and Chilton Counties. 

In Autauga County, Prattville leads in in- 
dusttial development for the area with more 
than eleven plants which employ more than 

400 persons. These plants include machinery 
manufacturing (Continental Gin Company), 
meat processing and packing, textile manu¬ 
facturing, feed mills, ice and cold storage, and 
a hatchery. Other areas in Autauga County 
where industrial development has taken 
place are Autaugaville, Billingsley, Booth 
and Prattmont. At Autaugaville is found a 
lumber mill and a plant manufacturing 
biooms. There are also lumber mills at Bil¬ 
lingsley and Booth. A small pottery which 
makes churns, urns, vases, pots, etc. from local 
clays is located at Prattmont. This operation 
could well develop into one of major impor¬ 
tance, for the clays are plentiful and are con¬ 
sidered well adapted to such an operation. 

It may be pointed out that 7.5% of the 
population in Autauga County is employed 
in manufacturing plants, and that this is the 
exact figure for the State of Alabama as a 
whole. 

In Chilton County industries have not de¬ 
veloped as favorably as in Autauga County, 
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particularly as concerns the number employ¬ 
ed. Chilton County has, according to the 
1950 U. S. Census, a population ol 26,839 
and in 1948 only 1,050 persons were classified 
as manufacturing employees. This figure rep¬ 
resents 3.9% of the total population in Chil¬ 
ton County. 

Clanton leads Chilton County in indus¬ 
trial development with a total of 12 indus¬ 
tries. These industries are, with the exception 
of one textile mill, all relatively small, em¬ 
ploying from 4 to 30 persons. Included in 
these developments are one large textile op¬ 
eration, a mattress plant, two food processing 
plants, and plants which manufacture build- 
in? blocks, furniture, wood cabinets and ice. 

Other areas of Chilton County where indus¬ 
tries have developed are: Maplesville with 
lumber and veneer mills, Verbena and Jemi- 
son with relatively large lumber operations, 
and Thorsby where there is an ice plant with 
cold storage facilities. All of these plants pro¬ 
vide employment for local workers and utilize 
the resources of the area which tend to raise 
as well as balance the general economy of the 
area. 

Granting there has been considerable de¬ 
velopment within the two counties, and con¬ 
sidering the trend toward livestock raising 
and improved methods in farming, there is a 
great opportunity for expanding the present 
industries and locating new ones. To properly 
appraise the opportunities for industrial de¬ 
velopment in Autauga and Chilton Counties, 
we should first determine whether the area 
has available the usual facilities required by 
most industries, that is labor, water, transpor¬ 
tation, electric power, fuel, raw materials and 
sites. 

Water is available for both large and small 
operations. The Coosa River is on the eastern 
boundary of Chilton County and has an aver¬ 
age minimum discharge of 15,390 second-l'eet, 
and throughout the county are small streams 
capable of supplying smaller requirements. 
On the southern boundary of Autauga Coun¬ 
ty is the Alabama River with an average min¬ 
imum discharge of 22,970 second-feet. In Au¬ 
tauga County there is also a number of 
streams that will provide water for the 
smaller plant requirements. 

The two counties are criss-crossed by a net¬ 
work of paved highways which connect all of 
the major points. Three railroads serve the 
area namely, the Southern Railway System 
Louisville and Nashville Railroad and the 

Gulf, Mobile and Ohio Railroad. At no point 
in Chilton County, except in the northeast 
corner will an area be found farther than 
seven miles from a railroad. Transportation 
facilities will be found excellent in this area 
for both motor trucks and railway shipments. 

Two of Alabama Power Company’s large 
hydroelectric generating plants are in east 
Chilton County on the Coosa River. These 
plants are located at Lay Dam and Mitchell 
Dam. They are interconnected with the other 
plants of the company and this interconnected 
system can provide electric energy, in ample 
supply, to any industry desiring to locate in 
the area. 

In rural areas of Autauga and Chilton 
Counties, electric service is available to most 
farms and progress has been made in getting 
the service to all farms. Alabama Power Com¬ 
pany has 425 miles of rural lines in the two 
counties, and is supplying power to the Cen¬ 
tral Alabama Electric Cooperative for its dis¬ 
tribution over its rural line system in these 
and adjacent counties. Power is available in 
any required amount to an industry or indi¬ 
vidual at rates which are considered reason¬ 
able by those now using this service. 

Coal of high quality may be obtained from 
a number of mines in nearby Shelby County. 
The Southern Natural Gas lines cross Au¬ 
tauga County and natural gas of 1,000 B.t.u. 
would be available in this area for industrial 
purposes. 

The labor situation in this area is excellent, 
with a plentiful supply of both male and fe¬ 
male workers of whom many are skilled in the 
textile trades and the machine trades. A large 
majority of the workers available for emplov- 
rnent will be unskilled in industrial work, 
but will be found intelligent, easy to train 
and anxious for employment. T he 1950 Cen¬ 
sus reports list the population of Autauga 
County as being 18,177 and Chilton Comm 
26,839 or a total area population of 15.016. 

l itis figure is 8.0% less than that given lot 
1940, a loss of 3,916 persons to the area tim¬ 
ing the ten year period from 1910 to 1950. 
T his loss in population is at least parlialh 
due to farm mechanization and to increased 
livestock production requiring less farm 
labor. 

Details concerning the 1950 Census have 
not been released and since the total change 
from 1940 amounts to onl\ 8' ( . it might he 
well to consider the details as given b\ the 
1940 report. 
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In this report we find that in Autauga and 
Chilton Counties, 67.7% of the total popula¬ 
tion was white and that there were, between 
the ages of 15 and 34 years, 8,283 males and 
8,450 females, totaling 16,733 possible work¬ 
ers within the most desirable age range. It 
also indicated that of 48,932 persons living in 
the two counties, 69.5% or 34,010 persons 
were classilied as rural farm dwellers. Since 
there were only 2,399 persons out of the 
45,016 (1950 Census), listed as manufacturing 
employees by the U. S. Department of Com¬ 
merce in 1948 in the two-county area, it 
should be convincing that labor for most any 
size operation would be available within the 
area. 

The forest consisting of both hard and soft 
woods; products of the farms including 
peaches, other fruits, berries, corn, cotton, 
vegetables, and pottery clay are the major 
natural resources in this area. 

Within the two-county area there are many 
beautiful sites suitable for most any type ol 
industry. Some may be had where a large 
amount of water is required, others are well 
situated as related to highway and railroad 
transportation. From north ol Jemison south 
along the L & N Railroad and U. S. Highway 

31 to near Verbena, there are more than 
twelve sites with areas that vary from 10 acres 
to 200 acres. 

There are many opportunities in Autauga 
and Chilton Counties for industrial develop¬ 

ment; opportunities for those concerns utiliz¬ 
ing the natural resources to convert into prod¬ 
ucts lor national distribution, and for the 
manufacture of products for the local or re¬ 
gional market. 

For instance, the timber supply available 
in the area could very well supply a small 
paper mill of some 50 tons daily capacity. 
This plant should be one that produces the 
end product from the paper such as toilet 
tissue, waxed paper or cups and other con¬ 
tainers. 

There are many opportunities in this area 
for the medium or small type industries to 
develop based on the agricultural trends and 
natural resources available. These would in¬ 
clude: pottery plants to utilize pottery clays, 
furniture or cabinet plants to utilize the soft 
and hard woods that are plentiful, textile 
plants, sewing plants where female labor is 
the major requirement, dyeing and finishing 
plants to be located neat good water supply. 

The trend toward raising cattle in the area 

brings opportunities for other plants, such as 
meat packing, feed mills, ice cream and cheese 

manufacture and condenseries. There are 
other opportunities associated with the agri¬ 
cultural development, such as box and basket 

manufacture for harvesting and shipping 

vegetables and fruits, also food processing 
plants for preserving fruits and berries and 
quick freezing for the consumer market. 

CHILTON COUNTY’S DIVERSIFIED AGRICULTURAL PROGRAM 

By M. R. Glasscock 

Comity Agent 

Section IV & VI 

Any discussion of Chilton County’s agricul¬ 
tural significance in the family of Alabama 
counties will hinge closely around Chilton’s 
specialty crop developments. A major portion 
of the following discussion will deal with 
specialty crops that have developed into per¬ 
manent parcels of the county’s agricultural 
program. How such crops originated, how 
they have expanded, and procedure involved 
in handling them should be ol interest. Be¬ 
fore discussing these, a few of the physical 
characteristics of Chilton County should be 
reviewed. 

Chilton originated as an Alabama county 
soon after the War between the States (Dec. 

30, 1868). The area now within the county’s 
boundaries was formally parcels of Bibb, 
Shelby, Perry, and Autauga Counties. It is 
interesting to note that the people of the 
area who appealed to the State Legislature 
for a new county listed among their griev¬ 
ances a desire for more liberty and freedom 
for individual development. They — history 
reveals—wanted a local governing body cog- 
ni/ant of theii individualist’s attitude ex¬ 
pressed by small individual producers, in 
preference to the large plantation systems of 
centralization prevalent in surrounding coun¬ 
ties. 

Chilton County’s total land area, 466,560 
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acres, comprises 21 soil types. Although 
Coastal Plain soils make up the bulk of the 
county's total land, substantial areas of Pied¬ 
mont, Limestone Valley, and Talladega 
Shale soils influence the county's agriculture. 

The county has an average elevation of 
500 feet with ridges reaching 850 ft. Average 
annual rainfall normal for Alabama is ap¬ 
proximated 50 inches. 

Generally the county is well drained with 
main creeks flowing from the center of the 
county east and southeast into the Coosa 
River and similar large creeks forming and 
flowing south and southwest to the Alabama 
River. 

Chilton County teas originally, and re¬ 
mains, a county of small farmers. A major 
percent (63%) are owner-operators. Only 14.5 
per cent of total are colored. 

Three thousand seven-hundred and eighty- 
six (3786) farm operators produce a living for 
themselves and their families on an average 
total land of 66.7 acres. Each farm has an 
average crop land acreage of less than 25 acres. 

The entire county’s population is—for all 
practical purposes—actively engaged in or de¬ 
pendent upon agricultural production. 

Industries other than agriculture are: 

1. Production of hydroelectric energy. Two 
Alabama Power Company dams (Lay 
and Mitchell) located on Coosa River 
on east boundary of county. 

2. Textile products manufacturing. (One 
unit of Alabama Mills employing ap¬ 
proximately 300 workers). 

3. Five wood-processing plants manufac¬ 
turing veneer wood, furniture, boxes, 
and baskets employing approximately 
350 workers. 

The forestry industry now employing an 
estimated 850 workers is harvesting and proc¬ 
essing principally farmer-owned pine and 
hardwood and is considered an agricultural 
enterprise. Cutting and processing forest 
products was Chilton County’s original major 
source of income and remains an important 
source today. 

The County has no large towns. Incorpora¬ 
tions are: 

T owns 

1. Clanton 

2. Maplesville 

3. Jemison 

4. Thorsby 

Population 

App. 4,500 
App. 500 
App. 500 
App. 800 

Clanton, the county seat, is the natural 
trading center and near the geographic center 
of the county. 

Maplesville was originally settled by large 
lumber companies harvesting virgin timber 
in the area. 

Verbena, it is interesting to note, was es¬ 
tablished as a resort area for a few wealthy 
Montgomery families. 

Jemison and Thorsby have principally de¬ 
veloped as service centers for farm areas. 
Thorsby is Chilton County’s youngest town. 
It was originally settled by Swedes and Nor¬ 
wegians. They located in a rather close-knit 
farm community—grew grapes and manufac¬ 
tured wine. The prohibition law made wine 
manufacturing illegal and killed this indus¬ 
try. This group of farmers turned to straw¬ 
berries after being forced out of wine grape 
production and processing. The nucleus of 
fruit-and berry-minded farmers was the be¬ 
ginning of human factors involved in Chilton 
County’s commercial fruit and vegetable in¬ 
dustry. From this beginning Chilton County 
farmers in all sections of the county are pro¬ 
ducing and marketing thirty-one different 
crops in appreciable economic volume. These 
crops are: 

General Field Crops and Livestock 

Products 

1. Cotton 

2. Corn 

3. Legume seed 

4. Grade B milk 

5. Fluid milk 

Fruit Specialty 

1. Peaches 

2. Plums 

3. Grapes 

4. Strawberries 

6. Cream 

7. Beef 

8. Pork 

9. Broilers 

10. Eggs 

Crops 

5. Blackberries 

6. Watermelons 

7. Cantaloupes 

Commercial Vi ci table Crops 

1. Tomatoes 

2. Bunch beans 

3. Pole beans 

4. Sweet corn 

5. Sweet potatoes 

(>. Lima beans 

7. Field peas 

8. Squash 

9. Cucumbers 

10. Turnips and turnip salad 

11. Col lards 

12. Pimento peppers 

13. Bell pepper 

14. Okra 

In reviewing the histotv ol Chilton ( ountv. 
it was interesting to note that in 1510 an In 
clian Village in the Chilton Area was named 
“I’okana Talakassi" — which means "old 
Peach Tree Town". litis is evidence that 
natural lac tots lavored Iruit production in 
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the Chilton area long before today’s fruit and 
vegetable industry was formed. 

The county’s wide variety of specialty 
crops is marketed chiefly as fresh products 
by practically every method known to the 
industry. A small percent of the crops goes in 
bulk sales to canners and processors. The 
major volume of all specialty crops is 
marketed by individual farm operators in 
small ungraded lots. Each farmer loads his 
produce in his farm truck—usually a l/Cton 
pick-up—and travels to an Alabama town or 
city. On arrival in Birmingham, Montgomery, 
Mobile or other center, the producer becomes 
his own salesman and in many cases retails 
his produce. A limited number of producers 
sell carefully-graded products directly to 
chain store distributors in wholesale lots. 

Roadside stands—particularly along High¬ 
way 31—sell a volume of colorful products 
(berries, peaches, plums, grapes and melons) 
to tourists. This marketing method brings 
producers high retail prices. Product grading 
for roadside stand sales is not done too care¬ 
fully. 

Cooperative and independent organizations 
have successfully marketed berries, peaches, 
beans, and tomatoes. 

In 1950 Chilton County products were 
sold in the following out-of-state markets: 

New York City, N. Y. 

Atlanta, Cia. 

Chattanooga, Tenn. 

Macon, Ga. 

Nashville, Tenn. 

New Orleans, La. 

Memphis, Tenn. 

Louisville, Ky. 

Cleveland, Ohio 

Cincinnatti, Ohio 

Dayton, Ohio 

Detroit, Mich. 

Tampa, Fla. 

Orlando, Fla. 

Pensacola, Fla. 

Miami, Fla. 

Out-of-state shipments were made up of 
peaches, strawberries, snap beans, tomatoes, 
and sweet corn. These products were concen¬ 
trated and processed for marketing by coop¬ 
erative associations or commercial packers. 

The county’s oldest cooperative marketing 
association is the Thorsby Fruit Growers’ As¬ 
sociation. This Assn, has been organized and 
operating since 1908. It acts as purchasing 
agent for strawberry crates and selling agent 
for strawberries. 

Similar associations at Jemison and Clanton 

serve the strawberry producers of their respec¬ 
tive areas. 

The Chilton County Fruit and Truck 
Growers’ Association organized in 1948 sells 
cooperatively blackberries, strawberries, snap 
beans, sweet corn, cucumbers, and tomatoes. 
I bis association also acts as purchasing agent 
for marketing supplies and fertilizers. All 
foui above-mentioned associations are con¬ 
trolled by producer-directors and qualify un¬ 
der state codes as legal cooperatives. They 
handled approximately $250,000.00 sales vol¬ 
ume in 1950. if Chilton County farmers are 
to continue to expand fruits and vegetable 
acres, more extensive use of marketing centeis 
is mandatory. Chilco Packing Co. and other 
privately owned and operated peach packing 
sheds have assisted greatly in moving Chilton 
County’s peaches to out-of-state consuming 
areas. “Chilco” brand peaches have consist¬ 
ently topped mid-western markets due to 
strict U. S. No. 1 packaging. The seven peach 
packing machines now in the county are 
capable of brushing, grading, and packing ap¬ 
proximately 900 bushels of peaches per hour. 
Additional marketing facilities will be need¬ 
ed if and when the present 380,000 bearing 
age peach trees produce a normal crop. 

Fruit and vegetable income in the best re¬ 
cent year— 1948 — brought Chilton County 
farmers ovei five million dollars in gross 
sales. 

From all indications, farmers are going to 
continue to hold, and in some quarters, ex¬ 
pand specialty crops. Our weak link in Chil¬ 
ton County agriculture is still low land-use. 
The 1951 Extension Plan of Work developed 
by leaders from all segments of agriculture 
and all sections of the county, places major 
stress on livestock prospect development. 
Clanton’s Chamber of Commerce lias a major 
agricultural objective for 1951—the develop¬ 
ment of milk production and sales in the 
county. 

By holding a reasonable cotton acreage, se¬ 
lective expansion of fruit and vegetable crops, 
timber management, and the use of remain¬ 
ing crop acres for livestock production, Chil¬ 
ton County can maintain a profitable agri¬ 
cultural program. 
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CONSERVING AUTAUGA COUNTY SOILS1 

By O. C. Medlock 

State Conservationist, Soil Conservation Service, U.S.D.A., Auburn, Ala. 

Section IV & VI 

I want to discuss tlie soils oi Autauga County 
and the way they may be conserved. I have 
chosen Autauga County because we have a 
complete conservation survey of the county 
which prot ides the information for this dis¬ 
cussion. In this discussion soil conservation 
will mean “the use and treatment ol the soil 
so that it provides the greatest benefit to the 
most people for the longest time.” 

Autauga County is one of the five counties 
in the Central Alabama Soil Conservation 
District. That district was organized in 1939 
—just about 12 years ago. From its beginning 
its objective has been to help farmers put 
each acre of farm land to its best use and 
treat each acre so that it is conserved and 
made more productive. 

The district early determined that il the 
land were to be put to its best use, the farmers 
must first know what kinds of land they had. 
So a conservation survey was completed for 
the entiie county. This survey showed: (1) 
the kind of soil, (2) the slope of the land, (3) 
the amount of erosion that had occurred, (4) 
areas where water was a serious hazard, and 
(5) the present use of the land. 

The Soil Conservation Service, a bureau of 
the U. S. Department of Agriculture, began 
to assist the Central Alabama District soon 
after it was organized. The Service placed a 
trained soil conservationist in Autauga Coun¬ 
ty to help the farmers carry out the objec¬ 
tives of the district. 

The Soil Conservation Service lias always 
agreed with districts that to conserve their 
soils land-owners must know: (I) the crops 
their soils are capable of growing, (2) the 
treatment their soils must have to protect 
them from erosion and to maintain or in¬ 
crease their productivity. Service workers ob¬ 
tain this information for the farmers about 
their land. Then they help them prepare a 
long-time plan for the use and treatment of 
their soils. They also help them, step by step 
from year to year, apply the plan to the land 
and to manage the soil-conserving crops and 

1. Fifteen-minute discussion presented to (lie Conservation 
and Geography Section of (lie Alabama Academy of St i- 
cnee, Birmingham-Southern College, April 28, 1051, by 
O. C. Medlock, State Conservationist, Soil Conservation 
Service, U.S.D.A., Auburn, Alabama. 

structures so that their effectiveness is main¬ 
tained. 

District conservation farm plans have been 
made for 48 percent of all the land in the 
county. This is 82 percent of all the land in 
farms in Autauga County. Farmers in the 
county have made much progress in apply¬ 
ing the planned practices. They have also 
done a good job of managing and maintain¬ 
ing the practices. They can improve their 
conservation programs by further changes in 
land-use on many farms. They can still fur¬ 
ther improve the programs by improving the 
rotations on their lands used for row crops. 

Now let us look at their land inventory as 
shown by the conservation survey. First, they 
have 33,442 acres of Class I land. With good 
treatment this land can be used for row crops 
each year. Second, they have 56,034 acres of 
Classes lie and IIs soils. Experiments have 
shown that Class II lands should be kept in 
thick-growing, soil-conserving crops half the 
time to adequately conserve them. Then they 
can safely grow crops on 28,017 acres, or 
one-half ol the Class II land, each year. Third, 
they have 38,781 acres in Classes I He and 
Ills soils. Experiments have shown that Class 
III lands must be kept in close-growing soil 
conserving crops two years out ol three to 
conserve them. Then they could safely grow 
row crops on 12,927 acres, or one-third ol the 
Class III land each year. 

They have 16,880 acres ot Class IVe land. 
I his land can be used occasionally lor row 

crops if it is kept in thick-growing soil con¬ 
serving crops the remaindet ol the time. Ex¬ 
periments have shown that row crops can be 
grown on Class IV land one year out of lour. 
Then row crops could be grown on 1.120 
acres, or one-fourth, ol Class IVe land each 
year. Class IV land mav have to be used lot 
row crops on some larms because there is 

not enough (Hasses I. II. or 111 land for t he 
row crops (he1 larmet needs to grow. Unless 
he has to grow row crops on this land it is 
certainly wise to keep it in thick growing soil 
conserving crops all the' time. 

Summarizing the' situation regarding row 
crops, larmers ol Autauga Counts have 1 13. 
137 acres on which thev can grow row crops 
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They can safely grow row crops on 74,386 
acres each year. They can do this and apply 
ideal rotations to their crop land. They could 
grow 74,386 acres ol row crops without using 
any Class IV land for row crops. 

In 1944, according to the 1945 census, Au¬ 
tauga County farmers used 68,220 acres ol 
land lor crops. The conservation survey in¬ 
dicates they could safely grow six thousand 
more acres ol row crops than they grew in 
1944. 1 hey could grow ten thousand more 
acres of row crops than they grew in 1944 by 
using Class IV land. 

Even if the farmers grew 78,000 acres ol 
row crops they would have thick-growing soil- 
conserving crops on 53,871 acres of Classes II 
and III land and 12,660 acres of such crops 
on Class IV land. We now have grasses and 
legumes we can use in rotations in the South. 
These crops could be grazed by livestock or 
cut for hay. Thus the soil-conserving crops 
used in rotations on crop land would provide 
much feed for livestock. 

To grow livestock the farmers would need 
some permanent pasture. The survey showed 
that there were loin acres of Class llw land, 
4,920 acres ol Class IIIw land, 632 acres of 
Cl ass IVw land, and 4,518 acres of cleared 
Class Vw land. In all there are 10,074 acres 
suitable for permanent grass and clover pas¬ 
tures. 

I he survey also showed that there were 
5,253 acres of open class IVs land, 1,035 acres 
of open class Vie land, and 11,642 acres of 
open class Vile land, a total of 17,930 acres 
of upland in the classes just mentioned that 
are available tot producing thick-growing pe¬ 
rennial soil-conserving crops like kud/u, seri- 
cea lespedeza, Coastal Bermuda grass, crim¬ 
son clover or narrowleaf Bahia grass and a 
legume. I hese crops could be used for pas¬ 
ture or for hay production. This 17,930 acres, 

with the 10,074 acres of clover grass pasture 
would provide 28,004 acres of what we gen¬ 
erally call permanent pastures. The 53,871 
acres of grazing crops grown in rotations on 
Cl asses If and III row crop land and 12,660 
acres of perennial legumes on Class IV land 
woidd provide 66,531 acres of supplemental 
grazing crops for livestock. In all, the farmers 
could have 94,535 acres of grazing crops each 
year. 

Then there is left 206,05) acres for produc¬ 
ing timber. If this land is protected from 
lire, stocked with good tree species and given 
good management, these soils will be con¬ 
served and forest products will bring a large 
part of the farm income to the farmers of the 
county. 

Our table shows that there are 17 acres of 
Class VIII land suitable for wildlife and re¬ 
creation. Around the borders of fields adja¬ 
cent to the woods, there are many hundreds of 
acres of land that should be planted to soil- 
conserving crops that provide feed and cover 
for wildlife. It has been estimated that 362 
acres of field borders should be developed. 
These areas are so small that they were not 
delineated in the survey, but in making larm 
plans they are set aside for wildlife. 

By the system of agriculture outlined above, 
Autauga County farmers can be prosperous. 
They will put into effect the basic physical 
objectives of the soil conservation activities 
of the U. S. Department of Agriculture agen¬ 
cies. This was recently expressed by Secretary 
ol Agriculture Brannan as “the use of each 
acre of agricultural land within its capabili¬ 
ties and the treatment of each acre of agri¬ 
cultural land in accordance with its needs 
for protection and improvement.” This objec¬ 
tive can be achieved in Autauga County to 
the benefit qf its farmers, all its citizens, and 
to the benefit of the State and the nation. 

DU PONT TURNS TO THE SOUTH 

By 1). F. O'Connor 

Ex plosives Department, Du Pont 

Section IV & VI 

I feet very much at home in a group of this 
kind. As I understand your organization, it is 
a joint undertaking by scientific and tech¬ 
nical people on the one hand and by indus¬ 
try and government representatives on the 
other, to work together toward common 

goals and to advance the causes of both sci¬ 
ence and industry in the fields of research, 
development and productive enterprise. In 
these endeavors, it is not unlike the du Pont 
Company—and that is why I feel at home. 
Though my own training and education are 
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not technical, for the past ten years I have 
spent most of my waking hours living and 
working with scientific businessmen—if 1 
may use the term—within the du Pont or¬ 
ganization. It has been an enriching experi¬ 
ence to watch the genius of the chemist and 
the engineer combine with the imagination 
and daring of the business executive and pro¬ 
duce what amounts to nearly a whole new 
way of life for the rest of us ordinary citizens. 

Du Pont has much in common with both 
the Academy and the S.A.S.I. It is no acci¬ 
dent, but rather a considered necessity, that 
du Pont expended 38 million dollars in 1950 
alone on research activities, that its research 
facilities now house some 1800 technical per¬ 
sonnel, that 61% of its plant managers and 
superintendents started with the Company as 
chemists or engineers, and that overall there 
are some 6000 technically trained men and 
women in all levels of the organization. But 
aside from the fact that both your organiza¬ 
tion and ours have a decidedly technical base 
—we believe your ideals are also kindred to 
our own—you believe wtih us that the 
success of an enterprise depends upon the 
freedom of men to meet together openly in 
order to broaden their knowledge and ex¬ 
change points of view, the freedom to select 
from a great mass of ideas the ones which 
will work, and the freedom to develop these 
ideas from the test tube to the finished prod¬ 
uct without fear that the deadening hand of 
Government decree will render the effort 
sterile. 

The South, we know, has a deep-rooted 
reverence for this spirit of freedom and inde¬ 
pendence and this is just one of the many 
reasons that we are glad du Pont is turning 
to the South. 

Before I go much further, perhaps I had 
better comment on the title of this talk “Du 
Pont Turns to the South.” When one of our 
executives up yonder read the title he said to 
me “It looks to me you might have to do 
some tall explaining of that title. Du Pont 
has been turning to the South, and depending 
upon it, for about 150 years. We’ve been 
making explosives since 1802, nitrocellulose 
for about halt a century and rayon, lacquer 
and cellophane for at least 25 years. Where 
do you suppose the millions of pounds of 
cotton 1 inters, the thousands of tons ot wood 
pulp, the sulphur and the caustic soda have 
come from? Don’t you realize that du Pont 
has had a large rayon plant in Tennessee 
since World War I, two plants at Richmond 

going back to the early 20’s, an ammonia 
plant in West Virginia since 1925 and a dyna¬ 
mite plant near Birmingham since 1926, lo¬ 
cated about 18 miles from where you are 
going to talk about du Pont turning to the 
South? Have you forgotten that the Company 
operated five huge Government plants in the 
South during World War II, one at Memphis, 
one in Oklahoma, one in West Virginia, one 
at Baton Rouge and one about 50 miles east 
of Birmingham? And finally aren’t you aware 
that Wilmington, Delaware itself—the center 
of the Company's activities, is south of the 
Mason-Dixon line?” 

Now it’s just like a technical man to quote 
facts, and I’ll admit 1 was visibly shaken. I 
told him I would be happy to change the title 
to “Du Pont joins the South.” 

But whether it turns to the South or joins 
the South is of no moment—for the story I 
want to tell dates from about 1945 and I be¬ 
lieve you will agree that we have linked our 
destiny to the South in an important way in 
recent years. 

The du Pont Company now has 20 plants 
in nine Southern states. Out of a total of ap¬ 
proximately 80,000 employes, 30.000 or about 
37% are now working in the states of Ala¬ 
bama, Tennessee, Virginia, West Virginia, 
Maryland, Kentucky, South Carolina, Mis¬ 
souri and Texas. Our Personnel Division tells 
me that southern universities are also making 
their presence felt in the number of technical 
graduates accepting employment with du 
Pont. The figure is impressive, for of the total 
number of Ph.D’s, Masters and Bachelors 
hired by the Company since June 1950, 17% 
have come from southern colleges. North 
Carolina State, V.P.I. and the University of 
Virginia were the leaders, but eight other 
southern schools were represented. We hope 
the number will increase. 

At the present time nearly one-hall ol the 
Company’s investments and inventories are 
located in the southern states. The sunk 

ownership in the Company seems also to be 
shifting southward. The rate of increase in 
the number of du Pont stockholders is greater 
in the South than in New York, Nets- Jersey. 
Pennsylvania or Delaware. Since 1931. the 
number of stockholders has doubled in Penn 
sylvania, but in Virginia it has increased live 
fold, in 1’exas six fold and in Florida eleven 
fold. 

Of greatest significance, however, is the ex¬ 
pansion program which has taken place since 
the etui of World War 11. Through the cal- 
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endar years 1946-1950 the Company has ex¬ 
pended a total of 550 million dollars on new 
plants, research laboratories and expanded 
facilities. This includes nine entirely new 
plants and their geographical locations sound 
somewhat like a roll call of the Confederacy. 
There’s the new plant at Camden, South 
Carolina, where “Orion”, nylon’s first cousin, 
is being produced; a new nylon yarn plant at 
Chattanooga, Tennessee, completed in 1948 
which has since tripled its capacity; a neo¬ 
prene rubber plant at Louisville, Kentucky 
which the Company built for the Govern¬ 
ment, later purchased and has greatly ex¬ 
panded; a nylon salt plant at Orange, Texas, 
the largest ol the new plants constructed 
since 1915; another nylon intermediates plant 
at Victoria, Texas which has just recently be¬ 
gun operations; a new plastics plant at Park¬ 
ersburg, West Virginia which manufactures 
tetrafluoroethylene, nylon filaments and 
molding powders; an agricultural chemicals 
plant at La Porte, Texas for the manufacture 
ol insectisides, fungicides and seed disinfec¬ 
tants; a new plant for an old line product, 
sulfuric acid, at Richmond, Virginia, and 
finally Toledo, Ohio (I don’t know how that 
slipped in) but it’s a small unit tor the pro¬ 
duction of formaldehyde, fust recently an¬ 
nounced are two more new plants; one at 
Kinston, North Carolina which will make 
Fiber V, or “Dacron” as it is now called—a 
super synthetic fiber with wool-like proper¬ 
ties—the other at Memphis, Tennessee where 
sodium cyanide and hydrogen peroxide will 
be made. I should perhaps also give honor¬ 
able mention to our Pigment Department’s 
gold mining operations—they are using the 
Humphrey process—at Trail Ridge, Florida, 
where the blackest of black ilmenite sand 
is being sucked through a sieve to recover the 
raw materials for the whitest of white pig¬ 
ments. 

From this list ol new facilities, it is appar¬ 
ent that much of the Company’s expansion 
since 1940 has been in the field ol synthetic 
fibers. This is true. Du Pont nylon producing 
capacity is now 28 times as great as it was in 
1940 and its acetate rayon capacity has been 
tripled since that time. Nearly a third of the 
Company’s average operating investment is 
now in the overall synthetic fiber field and 
the most significant trend within the Com¬ 
pany has been its increase in sales to the tex¬ 
tile industry. In 1950 these comprised about 
28% of total sales. A question frequently 

asked is what has been the elfect of the syn¬ 
thetic fiber industry on cotton. 1 believe it 
is time to lay to rest the ghost that King Cot¬ 
ton has been dethroned. It is true that man¬ 
made libers have had a phenomenal growth 
in recent years and that synthetics currently 
account for about 20% of the total consump¬ 
tion of textile fibers. It is not true that cotton 
has been replaced by that 20%. The facts are 
that in 1920, when synthetics were a negli¬ 
gible factor, the average American consumed 
about 24 lbs. of cotton. Recent figures indi¬ 
cate that the current rate of use is approxi¬ 
mately 33 lbs. ol cotton a year. It is not a 
question of replacement, but rather a broad¬ 
ening of the base. As the synthetic fiber in¬ 
dustry grows, the entire textile industry ex¬ 
pands along with it. 

Another question often asked is whether 
the prospect of cheap labor in the South is 
the big attraction. This is also a ghost so far 
as the chemical industry is concerned. The 
ratio of skilled operators to unskilled in this 
industry is very high and the wages paid to 
chemical operators are among the highest of 
any industry—North or South. No, the big 
attraction is the growing southern market 
and the nearness to raw materials. Du Pont, 
as you know, is primarily a supplier to other 
industries, and industry in general is swing¬ 
ing South. 

Let me cite just one or two facts about what 
has happened within the du Pont Company 
while this post-war expansion into the South 
has been going on. Total sales have increased 
from 619 million dollars in 1946 to 1,297 mil¬ 
lion in 1950. I he average operating invest¬ 
ment has gone from 892 million to 1,407 mil¬ 
lion in the same period. The number of em¬ 
ployes has increased from roughly 72,000 to 
80,000. Net operating income has progressed 
from $84 million in 1946 to $187 million last 
year, exclusive of General Motors dividends. 

This is a big business enterprise, and we 
say this with pride rather than shame. For the 
hi guess has come in the very American way 
of applying our brains and our hands in a 
free economy to the task of producing qual¬ 
ity products and selling them at reasonable 
prices. In the last analysis the bigness has 
come from our customers who have the power 
to take their business elsewhere if they are not 
satisfied. The bigness permits the taking of 
big risks—sometimes when the national se¬ 
curity depends upon the taking of big risks. 

Which brings me to the last part of my 



Du Pout Turns to the South 23 

talk this morning. 1 know you folks are inter- 
ested in hearing something about the Savan¬ 
nah River Plant which du Pont is building 
and will operate for the Atomic Energy Com¬ 
mission in South Carolina. This might well 
be dull listening to many of you, for it is ob¬ 
vious that I am not at liberty to discuss the 
classified aspects of the project and these of 
course would be of most interest to technical 
people. But perhaps there are some general 
things I can relate. 

First I trill have to agree with the farmer 
over there who, as reported in Time Maga¬ 
zine recently, said: “You can’t tell no lies 
about this thing. This thing is bigger’n any 
lie!’’ 

As announced in a letter addressed to the 
stockholders, the du Pont Company at the 
request of the United States Government has 
undertaken the design, construction and op¬ 
eration of an entirely new production facility 
for atomic materials. At the Company’s re¬ 
quest the contract provides that although the 
Government will pay all costs, du Pont is to 
receive a fee of one dollar as it did in the case 
of Hanford. Any patents which may grow out 
of du Pont's work become the sole property 
of the Government. 

Construction has already begun on a land 
site which covers approximately 200,000 acres 
in Aiken and Barnwell counties in South 
Carolina. The land is being acquired by the 
U. S. Corps of Engineers, and several govern¬ 
ment agencies are cooperating to make the 
resettlement problem as smooth as circum¬ 
stances will allow. Four small communities 
must be moved and I might say parentheti¬ 
cally that the families affected have demon¬ 
strated a remarkably fine spirit. This thing 
hit them like a bolt from the blue and in 
many cases requires the uprooting of ties 
which go back generations. They are meet¬ 
ing the test splendidly and are to be con¬ 
gratulated for their wholehearted coopera¬ 
tion. 

At the peak of construction many thou¬ 
sands of workmen will be employed at Savan¬ 
nah River. The permanent operation’s roll, 
while of substantial proportions, will of 
course be considerably less. 

The project has already entailed the de¬ 
tachment from their regular duties of a num¬ 
ber of the Company’s ablest management and 
technical personnel, and at a considerable 
sacrifice to its commercial staff. To date about 
100 top flight men have been transferred full 

time to the project and another 200 technical 
employes have been taken from the operating 
departments and placed in training and re¬ 
search programs at the University of Chicago, 
Oak Ridge National Laboratory and at the 
Knolls Atomic Power Laboratory at Schenec¬ 
tady, New York. These groups, which will be 
enlarged further both from within and out¬ 
side the Company, will form the nucleus of 
the huge supervisory and technical organiza¬ 
tion which will be required when operations 
begin. An additional 500 technically trained 
men and women must be obtained. Chemists, 
engineers, physicists and metallurgists will 
be required in considerable numbers. 

We were very pleased with the decision to 
locate the plant in the South. The site finally 
selected met all the important criteria quite 
satisfactorily—availability of large quantities 
of water, excellent sub-soil drainage, labor 
availability, favorable climate, military secur¬ 
ity and an expanse of land not far from a 
populated center. The site was selected from 
more than 100 originally considered. 

There is no secret about the immediate pur¬ 
pose of this enterprise. The du Pont Com¬ 
pany accepted this assignment upon assur¬ 
ances from the highest governmental sources 
that the project is of vital importance to the 
security and the defense of the United States. 

As you technical people know, however, the 
long-term potential of the atomic energy 
field promises also many revolutionary and 
salutary changes in our peacetime way of liv¬ 
ing. As reported in the Atomic Energy Com¬ 
mission’s Ninth Semi-Annual Report to Con¬ 
gress, a public document, great strides are 
being made in the fields of biological, medi¬ 
cal and agricultural research. During 1950, 
the Commission financed biological and medi 
cal research at the rate of 22 million dollars 
a year. Five million was spent under some 
250 research contracts with 76 universities 
and colleges and 20 hospitals, research labor.i 
tories and other private institutions where 
1000 scientists and technic ians worked on tin 
classified problems related to atomic energv. 
At Oak Ridge a 30-bed cancel reseat eh hos 
pital was opened last year. I his hospital is 

devoted exclusivelv to experimental treat 
ment of cancer patients, with shortlived 
radioisotopes produced in the Oak Ridge nu 
clear reactor. Patients are selec ted b\ medical 
schools ol the South. Vrrangemcnts were 
also made lot senior residents of southern 
medical schools to get 3 months spec ial train 
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ing in the (),ik Ridge cancer hospital. A num¬ 
ber of children from I to 6 years old suffer¬ 
ing from the disease nephrosis have been ad¬ 
mitted to the hospital at the Brookhaven Na¬ 
tional Laboratory on Long Island for special 
study in connection with metabolism of pro¬ 
teins and fatty substances known as lipids 
that are formed in the body. 

An increasing number of reports indicate 
that radio-phosphorus for treating polycythe¬ 
mia vera, a disease in which the number of 
red blood cells increases enormously, and 
radio-iodine for treating over-activity of the 
thyroid gland, are being accepted as treat¬ 
ments. One such report was based on a survey 
of 500 cases. 

A development recently reported in the 
use of radiocobalt-nylon thread as a radiation 
source for certain treatments. It was found 
that warm nylon tubing may be stretched to 
a small diameter with good tensile strength, 
thus forming a thread suitable for sewing 
into position with ordinary surgical tech- 
niques. Radioactive cobalt wire may then be 
inserted through this small nylon tubing to 
make a very versatile radiation source for 
treating tumors accessible for application on 
body surfaces or in body openings. 

Several groups of investigators reported on 
using radioactive iodine to treat certain cases 
of intractable heart disease. In some patients 
with normally functioning thyroid glands but 
suffering from angina pectoris, a heart con¬ 
dition marked by recurring chest pains, com¬ 
paratively small closes of radioactive iodine 
reduced the thyroid function and caused 
varying degrees of relief in 60 percent of the 
patients treated. 

I he use of a dye-containing radioactive 
iodine and emitting gamma rays, in detecting 
and locating brain tumors, was extended in 
1950. The method is based on the fact that 
when this radioactive dye is injected intra¬ 
venously into a patient, the dye is taken up 
more rapidly by tumor tissue than by normal 
brain tissue. This particular diagnostic tech- 
nique is currently in use in over a dozen hos¬ 
pitals and clinics throughout the country. 
Recently the range and versatility of the diag¬ 
nosis was greatly enhanced by the develop¬ 
ment of the so-called crystal or scintillation 
counter, the most sensitive radiation detector 
developed to date. 

Genetic studies is another field of Commis¬ 
sion-financed research in biology. At Oak 
Ridge, Washington State, Yale Lbiiversity 

and elsewhere, geneticists are examining the 
effects of oxygen concentration upon the fre¬ 
quency of radiation-induced chromosome 
aberrations in plants, mutation in the fruit- 
fly, and the killing of bacteria. Major biologi¬ 
cal studies at Oak Ridge include the effects 
of radiations on germ cells and on the rate 
of cell division; mutation of fungi and bac¬ 
teria; tracer studies on metabolism, biochem¬ 
istry ol nucleic acids, and studies of mice in¬ 
cluding pathology and physiology and genetic 
and developmental effects of radiation. 

In the field of agriculture, the Commis¬ 
sion is supporting a number of basic research 
projects on plants and radiation to seek to 
extend man’s knowledge of living processes 
in plants. Facilities for producing various 
tagged fertilizers have been built, and ex¬ 
periments with these fertilizers show how 
widely different crops vary in their ability to 
use different compounds of phosphorus and 
other fertilizer material front the soil. Radio¬ 
active weed killers have been prepared and 
are being used to determine the site and 
mode of action of these economically impor¬ 
tant chemicals. 

During the year the isotope distribution 
program, one of the Commission’s major ac¬ 
tivities for peaceful uses of atomic energy, 
continued to increase. More than 6000 ship¬ 
ments of radioactive isotopes were made from 
the production facilities at Oak Ridge Na¬ 
tional Laboratory during 1950. As of Decem¬ 
ber 1950, A.E.C.-supplied isotopes were in use 
in 485 institutions in 47 states, and in 175 
institutions in 29 nations abroad. 

I have confined my remarks primarily to 
the little-known peacetime experiments which 
are going on. You are all aware, 1 am sure, 
from published statements, of the vastly more 
significant developments in the potential use 
of atomic energy as a source of power—power 
for stationery units as well as for mobile 
undersea vessels and for aircraft. 

I have gone into this detail on the poten¬ 
tial peacetime uses of atomic energy, to point 
up the fact that the atomic energy industry 
is no longer exclusively a military venture as 
it was in the days of Hanford. The national 
security of course must and will come first, 
but the future holds a brighter side too, and 
the South in a most fundamental way has 
become a part of that future. 

There are those who say that man has 
stupidly created the means of his own de¬ 
struction—that it were better had the scien- 
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tists and industrial wizards never discovered 
how to unlock these tremendous secrets of 
nature. But it seems to me that there are two 
answers to this. The first is that given his 
freedom, man can never be, and should never 
be, stopped in his search for scientific truth; 
and the second is that while man perhaps 
now has the means of his own destruction, 
that awful fact alone might be the key to his 
salvation. Through the ages all efforts short 
of war to resolve differences among men 
have seemingly failed. Perhaps the shock of 
realizing that future wars can only end in ex¬ 

tinction for the aggressor will cause the men 
who make wars to think twice before kindling 
an inferno in which they themselves will be 
consumed. Let us hope that the leaders of all 
nations will ponder this fact—and if they do, 
our efforts will then be directed to the pro¬ 
duction of the greatest instrument of peace 
which the world has ever known. 

In this great venture, as in its new commer¬ 
cial activities, du Pont is indeed proud to 
turn to the South. 

End of Symposium 
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PRESIDENTIAL ADDRESS 

OUR SUCCESSES AND FAILURES AS ACADEMICIANS 

By LI. E. Wilcox 

Department of Chemistry, Birmingham-Southern College 

President Stuart, members of the Alabama 
Academy of Science, and guests: One of the 
occupational hazards of being president of 
this august body is that of delivering a sup¬ 
posedly erudite “magnum opus” on an ap¬ 
propriate topic. Looking over previous ad¬ 
dresses, I noted that they fell mainly into two 
categories: (1) “Some Aspect of Science and 
the South” and (2) “Something about the 
Past, Present, or Future of the Academy.” 
Since I have been in the Academy for only 
twelve years, I still see incompletely the prob¬ 
lems facing it. And, in the words of Ernest 
in Sir fames Barrie’s play, THE ADMIR¬ 
ABLE CRICHTON, “E m not young enough 
to know everything!” While 1 certainly can¬ 
not hope to visualize the correct solutions to 
all ol our problems this evening, I should 
like, however, to point out some of our suc¬ 
cesses and our failures as an Academy of 
Science and, in addition, our successes and 
failures as individual scientists in a strained 
world order. 

Viewing the Academy work as a whole, I 
believe most people would agree with the 
very trite statement that our most significant 
progress has been made only when every 
member of the Academy has willingly should¬ 
ered whatever responsibilities were placed on 
him by his duly elected officers, and dis¬ 
charged them to the best of his ability. This 
kind of cooperation is necessary in any suc¬ 
cessful organization, and I am happy to re¬ 
port that the spirit ol cooperation this year 
has been of high order. I sincerely trust that 
it will continue throughout succeeding admin¬ 
istrations. Rather than risk the danger of 
leaving out someone, I should merely like at 
this time to thank most sincerely all of my 
fellow officers, committee chairmen, members 
of the Academy, students, faculty, and admin¬ 
istrative officers who have been so helpful in 
making this meeting possible. II it is a suc¬ 
cess, the credit is theirs; if it is not, the blame 
is mine. 

This cooperative spirit is especially evi¬ 
denced by the effective efforts of so many of 
you to increase our membership. New mem¬ 
bers mean new ideas; and scientists, of all 

people, should be interested in enlarging 
their horizons. 

Another encouraging aspect ol the Academy 
work is the possibility of the revival of the 
Gorgas scholarships, and Dr. Kassner informs 
me that there is a good likelihood of reviv¬ 
ing them either next year or the year after 
that. 

"Lite symposium on Autauga and Chilton 
Counties planned for tomorrow morning by 
Dr. Tower is, in my humble judgment, 
another step in the right direction. Whether 
we receive money from the state legislature 
or not, whether you believe we should or 
not, there is little doubt in my mind that a 
State Academy of Science ought to turn much 
of its attention to the scientific development 
of all areas within its state borders. Here, it 
seems to me, is a very special place where the 
State Academy of Science can utilize the abili¬ 
ties of its members in furthering the general 
welfare of the state. I hope all of you are 
planning to attend this symposium, and I 
strongly urge that the Academy continue this 
type of program as a public service feature. 

A pleasant experience that was mine this 
year was attending a special meeting of the 
science education section at Montevallo, Ala¬ 
bama. This meeting, attended by some forty 
science teachers from the grades through col¬ 
lege, stimulated great interest in science teach¬ 
ing and helped most of all to erase the arti- 
ficial barriers which so often separate the high 
school, college, and grade-school teachers of 
science. By meeting together we found mu¬ 
tual difficulties which, more often than not, 
could Ire resolved by quite similar techniques. 

One of the significant roles of the Academy 
ought to be the social one of getting together 
scientists in different fields so that they may 
come to esteem each other and their respec¬ 
tive fields. We have this year tried to increase 
that sense of “oneness” by having more gen¬ 
eral meetings. I hope you will approve this 
idea, but, it you do not like it, I would like 
to know that, too. People differ so much in 
their subjective judgments that the only fair 
analysis of a new idea is that obtainable by a 
wide sampling of both the pros and cons. 
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I hold in my hand a chemical substance 
known to chemists as phenylthiourea. It is a 
single compound like the ordinary sugar or 
salt on these tables are single compounds, 
and yet, unlike sugar and salt, it tastes dif- 
ferently to different people. In round figures 
about 70% of the people in this room would 
probably report that this compound, phenyl¬ 
thiourea, tasted as bitter as quinine. About 
25% wotdd report that it was completely 
tasteless, and 5% would report such widely 
differing tastes as acid, salty, pungent, and 
even perhaps sweet. And 1 know of many sci¬ 
entific books which describe tastes or odors as 
being “characteristic”. Some of you are think¬ 
ing, “What an interesting chemical”, but I 
would say as Dr. R. J. Williams says, “What 
interesting people”! Few know better than 
the physical scientist the seemingly insur¬ 
mountable difficulties of the social scientist 
in seeking to understand this changeable 
thing called human nature. The controlled 
experiment, the heart and soul of what 
Conant calls the “alleged scientific method,” 
becomes well nigh impossible when one 
thinks of the variables acting on the members 
of the classification, Homo sapiens. Even 
mathematics, which mathematician David 
Hilbert has said is a “game played according 
to certain simple rules with meaningless 
marks on paper,” becomes simplicity itself 
when compared with the problems of design¬ 
ing social “experiments” which will yield 
really valid information. Dr. L. |. Ravitz, a 
young neuropsychiatrist, has even recently re¬ 
ported at a Washington scientific meeting 
that all human beings are affected by “uni¬ 
versally present” forces, such as the moon’s 
cycle. He finds that he can pretty well pre¬ 
dict his own mood cycles from micro-volt¬ 
meter readings when that instrument is con¬ 
nected between the head and the chest. He 
says, “Experimental evidence supports the 
theory that whatever else we may be, we are 
all electrical machines . . . thus energy re¬ 
serves may be mobilized . . . by . . . periodic 
universal factors (such as the moon) which 
tend to aggravate maladjustments and con¬ 
flicts already present.” 

Whether or not you believe these “highly 
controversial” moon mood studies, they are at 
least provocative. Here, too, is an example of 
a man at least trying to fathom some of the 
fundamental mysteries of the human person¬ 
ality. And here lies, in my humble judgment, 
one of the greatest needs for really first class 

scientific research today. We build better 
bridges, better buildings, better automobiles, 
better airplanes, and better bombs than we 
did when this Academy was founded in 1923, 
but are we building better people? Some of 
you will say immediately, “What do you mean 
better people? Better in what way? In a phy¬ 
sical way?” If so, we certainly do build health¬ 
ier bodies nowadays. New techniques of 
chemotherapy, hormone treatments, and more 
widespread knowledge of health habits and 
the control of diseases have increased the life 
span so significantly that a number of life- 
insurance companies have modified their ac¬ 
tuarial tables recently. But even today a 
casual inspection of the current Merck Man¬ 
ual reveals many diseases whose cause and 
cure are both unknown. We see but through 
a glass darkly, even with such wonder drugs 
as ACTH and Cortisone. Further research 
will undoubtedly clarify their action, but 
such work is painstaking, costly, and time 
consuming. Yet Dr. j. K. Cline, Director of 
Cancer Research at the Medical College of 
Alabama, tells me that less money was spent 
on cancer research last year in the Linked 
States than on one B-36 bomber. Please no¬ 
tice that I am neither saying nor implying 
that we should eliminate the B-36 and other 
bombers and give that money to cancer re¬ 
search. Such an action would seem to be 
madness now. Rather, I am concerned with 
building more moral individuals so we can 
turn more of our efforts into constructive 
rather than destructive work. Edwin Maik- 
ham, one of America’s most distinguished 
poets, suggests: 

We are blind until we sec 

That in the human plan. 

Nothing is worth the making, if 

It does not make the man. 

Why build these lilies glorious 

If man unbuilded goes? 

In vain we build the world unless 

The builder also grows. 

Is it not possible that some ltmdameni.il 
studies on the human personalitx might help 
us to learn to live togethei as decent sell re 
speeding citizens with a world outlook instead 
of the so often encountered provincial ap 
proach? Perhaps it is expecting too much ol 
our educational svstem. as it is now construct 
ed, to produce this kind ol indiv idual. Yet 
the marvelous changes sometimes effected b\ 
psychiatric treatment give us hope that bettci 
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adjusted personalities are possible. Piterim A. 
Sorokin in his book, T HE RECONSTRUC¬ 
TION OF HUMANITY, gives us pause for 
thought when he says, “The highly literate, 
scientilic, and technological 20th century has 
been thus far the bloodiest, most turbulent, 
and most belligerent of all the twenty-five 
centuries ol western history since the rise of 
ancient Greece.” And ol our contemporary 
school system he has this to say, “As an edu¬ 
cational agency, it fails to develop character 
and a sense of altruism, especially in the high 
schools and colleges. ‘Traditional’ values are 
corroded by the acids of so-called scientific 
criticism. The distinction between right and 
wrong is shattered by a barrage of positivistic, 
materialistic, relativistic, and mechanistic ar¬ 
tillery. Students are ‘liberated’ from their 
‘superstitions and prejudices’ without having 
these replaced by any genuine set of real 
values. The result is a sort of moral trauma. 
A pervading attitude of nihilism and cyni¬ 
cism divests students of their moral arma¬ 
ment, making them sophisticated flotsam and 
jetsam or else rampant egoists, fighters free 
from the restraints of ethical conventions, de¬ 
votees of the cult of unlimited power and 
success, followers of the principle that ‘every¬ 
thing is permitted if you can get away with 
it’.” 

If, as scientists, we feel that Dr. Sorokin 
has used hyperbole to put his point across, 
let us, in all honesty, concede that there is 
more than a grain or two of truth in what he 
say's. Nor can we lay all the blame for the 
moral failures of our generation at the feet 
of the gentlemen of the cloth. It is we scien¬ 
tists who have helped to rob man of his feel¬ 
ings of worthwhileness, and it will be in 
large measure our job to restore man to his 
proper place in the natural scheme of things. 
The whole tragic business doubtless started 
with the Copernican revolution. So long as 
the geocentric astronomy of Ptolemy was the 
currently accepted “scientific fact,” man could 
well leel that his world was the center of the 
universe and act accordingly. With the Coper¬ 
nican system well established, man saw, as 
Sir James Jeans puts it, “that his home was 
not the majestic fixed center of the universe 
round which all else had to revolve, but one 
of many fragments of matter which were 
themselves revolving round a very ordinary 
one of the myriads of stars in the sky.” Then 
somewhat later came the second shock via the 
Newtonian system of mechanics and the law 

of gravitation. This scheme ol things seemed 
to suggest—although it was never able to 
prove—that all bodies, even the most minute 

ones such as electrons, were subject to the 
same universal laws. II this were true, man’s 
imagined Ireedom to choose between good 
and evil or to select his own path through 
lile was a pitiable illusion. Still later, a third 
shock came through the implications of the 
Darwinian biology. Here again Jeans says, 
“Man saw that his body had not been speci¬ 
ally designed for himself . . . but was an 
adaption and development of the bodies of 
animals which had preceded him on earth 
and were in fact his own ancestry; all ter¬ 
restrial creatures, even the meanest, proved to 
be his blood-relations; and, if he had domin¬ 
ion over them, it was only because he hap¬ 
pened to have been born into the clever 
branch of the big family.” The fourth, and 
perhaps the greatest shock of all, came oidy 
recently with the development of the intri¬ 
cate “electronic machines” that Edmund 
Berkeley describes so well in his book, GIANT 
BRAINS, MACHINES THAT THINK. Of 
course, these marvels of man’s mechanical and 
electronic genius do not think, but, by being 
able to do in a lew hours problems which 
would take years of work by a skilled mathe¬ 
matician, they have caught the fancy of both 
the scientific and lay public. Even the distin¬ 
guished author of CYBERNETICS, Dr. Nor- 
bert Wiener, at a CIO meeting several years 
ago, raised again the spectre of increased un¬ 
employment directly resulting from this and 
other technological advances. It is an old 
problem, but one with new ramifications be¬ 
cause this time even highly trained scientists 
must feel less important as they see their own 
job being done by a machine invented by one 
or more of their fellow scientists. Such situa¬ 
tions will call forth all the tact and considera¬ 
tion that we can muster. Machines can do 
much to relieve men of many of the onerous 
tasks in lile, and thus provide more leisure; 
but moral men must always operate machines 
for the benefit of their fellow men and not to 
their disadvantage. Unfortunately morality is 
not always concomitant with scientific knowl¬ 
edge, as witness developments in Hitler’s 
Germany and Stalin’s Russia. If this is, how¬ 
ever, a moral universe, as many of us believe 
—although we could not prove it “scientifi¬ 
cally”—man must either evolve upward mor¬ 
ally, as du Notty has suggested, or perish as 
did the dinosaurs which were unable to ad- 
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just their physical bodies to the new demands 
of a changed environment. Cooperate or per¬ 
ish may well become the only choice we can 
make! And only through cooperation with 
his fellow man and with his God can man 
reach his maximum moral and spiritual de¬ 
velopment. subjugating self for the welfare of 
others. 

Fortunately, we may be on the road back 
toward rediscovering man’s importance. The 
brilliant investigations of such men as Bohr, 
Schroedinger, and Heisenberg indicate that 
there may be more flexibility to nature’s rules 
than teas previously thought. Little particles 
do not necessarily behave exactly like big 
ones, and, while certain philosophers may 
insist that some aspects of the physical world 
are to be forever “unknowable”, scientists will 
probably be more inclined to quote the motto 
of the SeaBees in World War II, “The diffi¬ 
cult we do immediately; the impossible takes 
a little longer.” fust last week, 1 was glad 
that I had not been teaching that it was “im¬ 
possible to see an atom,” for an announce¬ 
ment came from Germany that a new electron 
microscope capable of magnifications ten 
times that of the best current models was 
available and atoms had been “viewed”. 

In view of this urgent need for fundamental 
research in social science fields especially, it is 
somewhat depressing to find so little use 
being made of our meager research funds. 
Some may say that $400 a year is too small an 
amount to count for anything in these times 
when only elaborate apparatus and team re¬ 
search can efficiently solve a problem. Yet I 
firmly believe that fundamental research in¬ 
volving little equipment but much thought 
will yield, in the long run, the best returns 
to the individual investigator who is not 
afraid to tackle tough problems. This should 
be true especially in the social sciences, where 
a beginning seems to have been made by Dr. 
Sorokin’s somewhat unorthodox approach. 
Many problems, too, must be solved by those 
whom the specialists sometimes derisively call 
the “scientific jacks-of-all-trades”. If team re¬ 
search is impossible, as it sometimes is, then 
the man who knows the borderline field be¬ 
tween two sciences may find there the most 
fruitful field for investigation. Certainly 
every member of this Academy could find 
time to investigate some aspect of something 
which interests him and report his original 
findings as progress reports even if he never 
completely solved his problem. There must be 

scientists who do not feel that they must 
build up their scientific reputations quickly 
by an endless succession of papers on tri\ ial 
subjects, and who would be willing, if neces¬ 
sary, to face even ridicule to promulgate new 
fundamental ideas. We all possess a little of 
our childhood curiosity that hasn’t been 
schooled out, and that curiosity can stimu¬ 
late us as teachers and investigators. Let us 
step up the fundamental research work in our 
laboratories! 

Another somewhat disturbing factor is the 
unwillingness of many scientists to accept 
positions of responsibility in theii community. 
It may be that most of them feel they are al 
ready overworked and cannot spare the time, 
or it may be the failure of scientists to be 
“people”. Grant that we may be the “intel¬ 
lectual aristocracy” for the moment, but re¬ 
call, if you will, what happened to the aris¬ 
tocrats of the Louis XVI era who lost touch 
with the so-called common people. We need 
more scientists in our group who are willing 
to help interpret science to the lay public, 
men who will not let theii special interest in 
one field of science blind them to the impor¬ 
tance of other fields of science and the aits. 
It is written, “Man shall not live by bread 
alone”, and the scientist who is only a dis¬ 
embodied intellect does both himsell and his 
science a disservice. Nor is the “holier-than- 
thou” attitude of some scientists evei justi¬ 
fied. Any engineer can tell you that the man 
operating the machine can usually give more 
practical advice than a dozen engineering 
handbooks. Even specialists when they ponti¬ 
ficate bring disfavor on themselves because 
they make their audience feel insignil i( ant. 
And when a person leels small, he wants to 
do something about it to justilv his sell re¬ 
spect. “I'm coming up”, he saws, "and I'll 
take the hand ol anyone who trill help me 
and strike down anyone who stands in m\ 
way.” Let us, then, as scientists, lend the 
helping hand to all who want to improve 
themselves and their environment. We owe it 
to out selves, to out state, and to out nation 
to cooperate in the eternal search lot truth. 

In conclusion I should like to read “\ 
Player ol the Physician” In Dr. Frank ( a.me. 
lot I leel that its message applies, in mans 
respects, to all scientists. 
'() God. 1 pra\ that 1 mar have absolute 
intellectual honestv. Let others lumble. dull 
lie, and evade, but let me, the' physician, 
cleave to the clean truth, assume no know! 
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edge I have not and claim no ski 11 L do not 
possess. 

Cleanse me from all credulities, all fatuous 
enthusiasms, all stubbornness, vanities, ego¬ 
tism, prejudices, and whatever else may clog 
the sound processes of my mind. These be 
dirt; make my personality as aseptic as my 
instruments. 

Give me heart, but let my feeling be such 
as shall come over me as an investment of 
power, to make my thoughts clear and cold as 
stars, and my hand skillful—strong as steel. 

Deliver me from professionalism, so that I 
may always be human, and thus minister to 
sickly minds as well as to ailing bodies. 

Give me a constant realization of my re¬ 
sponsibility. People believe in me. Into my 
hands they lay their lives. Let me, of all men, 
be sober and walk in the fear of eternal jus¬ 
tice. Let no culpable ignorance of mine, no 
neglect nor love of ease, spoil the worth of 
my high calling. 

Make my discretion strong as religion, that 
the necessary secrets of souls confided in me 
may be as if told to the priest. 

Give me the joy of healing. I know how 
far short I am of being' a good man; but make 
me a good doctor. 

Give me that love and eagerness and pride 
iu my work without which the practice of my 
profession will be fatal to me and to them 
under my care. 

Give me a due regard and decent self-es¬ 
teem, that I may regard no man’s occupation 
higher than mine. 

Deliver me from playing at precedence, 
from the hankering lor praise and promi¬ 

nence, from sensitiveness, and all like forms 
ol toxic selfishness. 

Give me money; not so little that I cannot 
have the leisure I need to put quality into my 
service; not so much that 1 shall grow fat in 
head and leaden in heart, and sell my sense 
of ministry for the flesh-pots of indulgence. 

Give me courage, but hold me back from 

over-confidence. 

Let me so discharge the duties of my office 

that f shall not be ashamed to look any man 
or woman in the face, and that when at 
death I lay down my task, I shall go to what 
judgment awaits me strong in the conscious¬ 

ness that I have done something toward alle¬ 

viating (he incurable tragedy of life. 

Amen.” 
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ICE CRYSTAL MARKINGS IN THE RED MOUNTAIN FORMATION NEAR 
BIRMINGHAM, ALABAMA 

By John Bensko and George W. Conway 

Si c; hon III 

This paper is the result ol a more general 
study undertaken by the writers concerning 
the small scale structures found in the Red 
Mountain formation in Alabama. 

During the summer of 1950, in the course 
of field investigations near Trussville, one 
type of small-scale structure was found near 
the base ot the Clinton group ol the Red 
Mountain formation that bore a marked re¬ 
semblance to reproductions of ice crystal 
markings described and photographed by f. 
A. Allan1 in 1926. 

The exposure in which the marking were 
found is about two hundred yards north of 
the Trussville-Chalkville highway on the east¬ 
ern crest ot Red Mountain near the center of 
Section 15, Township 16 south. Range I west. 
Here the “Big Seam” of the Red Mountain 
formation, with the pebble conglomerate at 
its base, has been exposed by cuts extending 
from near the top of the mountain to a 
few hundred feet down the slope. These cuts 
were probably the lesult of a mining opera¬ 
tion to block off or to secure ore from the 
“Big Seam”. These cuts are easily seen front 
the highway and form conspicuous horseshoe 
patterns in aerial photographs. Subsequent 
erosion in the drainage channels has cut 
through the strata to a point a few feet be¬ 
low the pebble conglomerate, exposing six 
to eight inches ol yellow siltstone and shale 
and over a loot of ripple marked standstones. 

In the course of examination of the /one 
comprising the pebble conglomerate and (he 
tipple-marked sandstones, part of this yellow 
siltstone and shale was removed. Contained in 
the siltstone were peculiar markings without 

1. Allan, J. A., Ice Crystal Markings, .•hncncan Journal of 
Science. 5th. series. Volume XI, No. (>()- lime 1920. pp. 
494-500. 

any particular orientation and appeared in 
curved or straight patterns and occured as 
bladed, splintery, or rod-like replacements 
ranging in length from a fraction ol an inch 
to a few inches. The markings were traced 
from the top ot the ripple-marked sandstone 
to within a few inches from the base of the 
pebble conglomerate where the siltstone was 
too friable for proper sampling; thus com¬ 
prising a vertical extent of six to eight 
inches of strata bearing the markings. At the 
base ol the siltstone bearing the markings, 
numerous trails and borings were found. The 
number of these trails and borings were found 
to decrease upward through the siltstone con¬ 
taining the markings. The nature and nttm- 
bet ot the markings found in the siltstone 
were sufficient to justify laboratory work to 
establish, as well as possible, then true 
identity. 

Since the necessary time was not available 
lor the examination of this particular silt- 
stone in other outcrops or exposures of the 
Red Mountain formation, the extent ol these 

markings has not yet been determined. 
In order to study the markings and the silt 

stone in which they were found in greatet dr 
tail, fifteen to twenty samples were taken at 
the exposure at various times and brought to 
the laboratory. Here the siltstone was broken 
and split lor study. Macroscopic and micro 
scopic examination ol the samples revealed 
that the material replacing the original crystal 
cavities comprised pat tick's ol the- same gen 
eral size as the containing lock to sliglulv 
coarsci paitciles. lhe replacements also 
seemed to contain mote I'erriginous material 
than the containing lock. No specilic direx 
lion ol orientation or conenut at ion was cv i 
dent as numerous blades crossed, curved 
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branched 01 appeared singularly. In cross sec¬ 
tion the blades were double convex. Some of 
the crystal replacements were found to have 
thicker sections below the surface on which 
the siltstone was split, while others showed 
the reverse with the thicker portion exposed 
and the penetrating section becoming thinner. 

After the visual examination was com¬ 
pleted, most of the samples were prepared for 
the freezing experiment. The samples were 
disaggregated and placed into a container. 
Since there was not cpiite enough material to 
perform the experiment, the disaggregated 
material was placed into a set of Tyler 
screens, separated and weighted to determine 
the percentages in the various size ranges in 
order that the sample material might be du¬ 
plicated. Disaggregated material from local 
sources was also screened and weighed. The 
local material was then added according to 
the same size and weight ratio to the original 
sample to make up the bulk needed for the 
experiment. The prepared slit was well 
mixed, placed into shallow trays and satur¬ 
ated with water. In order to vary the depth 
of effective saturation, the trays were placed 
in the freezer with one end elevated suffici¬ 
ently. At the lower elevation in the trays the 
water covered the surface of the silt and be¬ 

came more shallow until the last third of the 
area in the trays where there was no water 
covering the silt. 

After the water had frozen, a close examina¬ 
tion was made on the effect of the ice crystals 
present in the silt. It was observed that the 
crystals in the less saturated area were smaller 
than those in the more deeply saturated area. 
In other words, the crystal markings became 
smaller toward the higher elevation of the 
pan. fhe line ice crystals left thin scratches 
on the silt. The fewer large crystals made 
deeper groovings in the water covered silt. 
The ice was allowed to melt and the silt re¬ 
tained visible surface indentations. 

The water was frozen again and allowed to 
thaw. The indentations made in the silt by 
the previous freezing were now somewhat en¬ 
larged. Subsequent freezing and thawing en¬ 
larged the impressions, and penetrations de¬ 
veloped deeper into the silt. 

The markings in the field samples were 
compared as carefully as possible with the 
markings produced during the experiment. 
Duplication and similarity of patterns of the 
structures led to the conclusion that the mark¬ 
ings found in the Red Mountain formation 
were the result of ice crystal formation during 
the Clinton time. 

SOME COMMON ERRORS PROPAGATED IN PHYSICS TEXTBOOKS 

Howard Carr, Alabama Polytechnic Institute 

Section V 

In examining some general physics textbooks 
several common errors have been noted. Many 
of these apparently arise because of the pres¬ 
ent day tendency of college teachers to write 
their own texts. Several topics treated by 
these collegiate authors are literally copied 
but rephrased from previous authors. Thus 
errors are seldom corrected but easily propa¬ 
gated. Tisted below are a few common errors 
found in many present college texts, grouped 
into the various fields for convenience. 

Mechanics 

Centrifugal force is commonly taught as a 
force acting on the body in uniform circular 
motion. Centripetal force only (neglecting 
the weight) acts on the body. Centrifugal 
force is that exerted by the body on the ob¬ 
ject that constrains the body in its circular 

path. For a very line discussion see pp. 97- 
102 of Physics by Margenau, Watson, and 
Montgomery. 

Many authors err in specifying the maxi¬ 
mum density' of water. The density of water 
at 3.98° is 0.999973 gm/cc or 1.000000 gm/ml 
because of the difference between the defini¬ 
tion of the cc and ml. 

Most texts do not distinguish between 
chemical and physical atomic weights. One 
unit chemical atomic weight is 1/10 of the 
average atomic weight obtained from a nor¬ 
mally distributed assemblage of oxygen atoms, 
but one unit phyical atomic weight is 1/16 of 
the weight of 0,(; isotope. 

The center of mass of a body is not clearly 
separated from the center of gravity in many 
cases. The two are equal only when the ac¬ 
celeration due to gravity is the same for all 
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particles making up the body. 
Finally. Simple Harmonic Motion is not 

simple! 

Heat 

Radiation is generally poorly defined, e.g. 
one text states, “The transfer of heat by ra¬ 
diant energy is called radiation.” The follow¬ 
ing is a more acceptable definition: “Radia¬ 
tion is the process of the conversion of heat 
energy in matter into electro magnetic 
waves (?), similar in nature to light, and the 
subsequent reconversion of this energy into 
heat when absorbed by the substance upon 
which the waves fall.” This may not be more 
meaningful because of the introduction of 
electromagnetic waves. 

In the usual statement of van der Waals’ 
equation, (P -f- a) (V-b) = constant, the 

W 
student is often led to believe b represents the 
volume of the molecules when actually it is 
four times the volume. 

The cooling of a real gas during free ex¬ 
pansion is generally attributed to deviation 
horn Joule’s law (internal energy independ¬ 
ent of the volume). The fact that hydrogen 
(above -80.5°C) and helium (above -238°C) 
show heating on free expansion can be ex¬ 
plained only by deviation from Boyle’s law. 
See pp. 286-391 of Treatise on Heat by Saha 
and Srivastave for full details. 

If the students read Life (and accept it) 
you will have a difficult time trying to es¬ 
tablish the sameness of the freezing and melt¬ 
ing points. 

Electricity and Magnetism 

The unit magnetic pole is defined from 
consideration of Coulomb’s inverse square 
law. Actually, to date, this definition is quite 
arbitrary (no isolated pole known), and the 
more fundamental knowledge of a magnet is 
its magnetic moment. The January 1950 is¬ 
sue of American Journal of Physics has ex¬ 
cellent recommendations concerning the in¬ 
troduction of magnetism to the student. 

For those who have taught that magnetic 
lines of force are continuous about a wire 
carrying a current, an article by Slepian in 
February 1951 issue of American Journal of 
Physics will provide a shock. He shows that 
the magnetic lines of force are generally not 
closed curves. The argument, however, is pos¬ 
sibly over the heads of sophomores. They 
could be conditioned for the truth by mak¬ 

ing sure that the lines of force abstraction be 
kept flexible. 

The fact that Lenz’s law is almost always 
given in terms of induced current makes it 
difficult for students to get the proper polar¬ 
ity of induced ends when no current is (low¬ 
ing. The law could as equally well be stated 
in terms of induced end and the confusion 
avoided. 

No text examined showed that the average 
end induced in a coil rotating in a uniform 
magnetic field (which is that calculated from 

A <f>\ 
- 1 is equal to 0.636 ol the maximum 
At/ 
end induced in the coil. A good example of 
the concept of the average is thereby missed. 

It is not properly stressed that the Seebeck 
end is the algebraic sum of the Peltier emf 
and the Thomson emf. Foi an excellent ar¬ 
ticle concerning the ends ol thermocouples 
see December 1950 issue of American Journal 
of Physics. 

Sound 

The almost universal practice of represent¬ 
ing a standing longitudinal wave (as sound) 
by a transverse wave leads to extreme contu¬ 
sion. It is granted that this is by far the easiest 
representation, but care should be taken that 
the student knows that the transverse wave 
represents the displacement of the transmit¬ 
ting particles from their rest positions. 

No stress is given in present texts on the 
particular discriminant properties of the ear 
as regards the quality of sound. An e and an 
o sounded with the same basic frequence is 
surely easily differentiated. 

In the evolution ol the loudness equation. 
Loudness (bels) = log,,. Intensity, no texts 
mention that the equation comes from the 
commonly accepted law ol Feschei and 
Weber. The law states that ecptal increments 
of sensation ate associated with equal incre¬ 
ments of login °l the stimulus. 

Light 

Contrary to most published statements con¬ 
cerning the work ol Roemcr. he did not 
measure the speed ol light although he did 
show the speed was linite. Had he used the 
then existing pertinent astronomical data his 
speed ol light would have been about 50'', 
too huge. 

M any authors state that the- Fraunhofer 
lines are due soleh to selective absorption in 
the solar atmosphere, although the \ei\ prom 
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inent A and B lines, among others, are due 
to oxygen in the atmosphere of the earth. 

II two mirrors make an angle 0 with each 
other, it is generally taught that die number 
of multiple images of an object between the 
two mirrors that can be seen is 360 -1. The 

e 

above is true only when 360 is an even integer. 

e 

II odd, then 360 images can be seen. If not an 

0 

integer, the case is complicated. One should 
consult an article by F. R. Brown in Ameri¬ 

can Journal of Physics, pp. 278, vol. 12-13. 
A most common error in teaching about 

reflections of plane mirrors is the statement 
that the mirror forms tin image inverted left 
to right. Actually the image is reverted front 
to back only. A simple experiment with a 
mirror convinces the students easily. 

These are only a few errors that I have 
noted in present day texts. There are doubt¬ 
less others, many perhaps more significant 
than the ones listed here. It is distressing to 
line! that authors will print so many errors 
of fact in text books emphasizing precision 
and exactness. 

ALABAMA HARDWOODS, PAST, PRESENT AND FUTURE 

By W. B. DeVall and II. E. Christen 

Alabama Polytechnic Institute 

Section IV &; VI 

I t would be a difficult task to completely re¬ 
construct the past, evaluate the present, and 
predict the future of hardwoods in Alabama. 
However, the time has come to take coeni- 
zance of tlieii importance. 

One must remember that forests in early 
geological times (Eocene) were to some de¬ 
gree composed ol trees that we recognize to¬ 
day. Many of these species have been lost, but 
then progeny, together with invading species 
from other regions, form the hardwood forests 
ol today. Alabama’s hardwood forests will 
continue to change in composition. What the 
ultimate composition will be will depend on 
the degree ol man's interference with plant 
succession. It is generally accepted by plant 
ecologists that the climax type of vegetation 
on forested lands in the southeastern United 
States is a mixture of hardwoods. It is postu¬ 
lated that the dominants in this mixture will 
be oaks and hickories. 

Since man first set foot upon the earth, he 
has ttied to improve upon and speed up na¬ 
ture’s sequence in the development of plant 
life. He has been successful in this respect 
with some plants, but trees have generally 
suffered. Selective harvesting has left many 
undesirable species. The forests that devel¬ 
oped from the undesirables differ in charac¬ 
ter from natural stands untouched by man. 
Fires have been set that killed or regenerated 
selected species ol hardwood. These attempts 
by man to hasten development ol agriculture 
and a local economy have had a negative ef¬ 

fect on growth and composition of the hard¬ 
wood forest. 

On the other hand, some of man’s activi¬ 
ties have been directed toward helping na¬ 
ture. l iees have been planted where forests 
once stood. Many of these plantings are of 
species differing from the ones previously 
harvested. All ol these activities have in some 
measure changed nature’s plan. Whether the 
change has been for better or worse is still a 
debatable question. 

The purpose of this paper is to present the 
case lor hardwood management in Alabama. 
Since conditions in Alabama are representa¬ 
tive of the southern region, the arguments 
presented should be applicable to other states 
in the south. 

Hardwoods of the Past 

Berry3 in his publication dealing with the 
Eocene floras of southeastern North America 
describes many of the species found in fossil 
lorm and assigns them to certain geological 
periods, based upon the formation in which 
they occur. 

Two stratigraphic units, the Midway and 
the Wilcox, yield most ol the fossils. These 
units are of lower Eocene age. Whereas the 
Midway has yielded most of the marine de¬ 
posits, the Wilcox, as Berry states, “com¬ 
prises littoral and estuarine sediments over 
wide areas and contains one of the most 
abundant and varied lossil floras known to 
science.’’ 
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A surve\ ot various geological publications 
reveals that the name Eocene lirst appeared 
in American literature about 1833. It was ap¬ 
plied to the classic fossiliferous outcrop at 
Claiborne Landing, Alabama. 

The name Wilcox was adopted by SmithI. * * 4 
for some of the early geological work in Ala¬ 
bama, although it was abandoned by other 
workers. After 1890, Wilcox was used for the 
deposits that reach their fullest and most 
varied development in Wilcox County, Ala¬ 
bama. These deposits have been studied along 
the Alabama and Tombigbee rivers and are 
typical ot the Wilcox sedimentation in that 
they are complete and give a chronological 
sequence of fossils that is sharply set off from 
the Midway below and the Tallahatta buhr- 
stone, which is the basal formation of the 
Claiborne group, above. 

The Wilcox flora has been studied in other 
states. Plants belonging to this group have 
been reported from eight locations in Missis¬ 
sippi and Tennessee, as well as from several 
areas in Kentucky, Arkansas, Texas and 
Louisiana. Five plants belonging to the Coni- 
ferales, including the genus Taxodium, have 
been identified. Approximately nine repre¬ 
sentatives of the Monocotyledonae have been 
recorded, rhe Dicotyledonae, to which the 
hardwoods belong, is represented in the Wil¬ 
cox flora by a large number of genera and 
species. 

T hose species included in this paper will 
be limited to the plants represented in our 
present flora. Although the species represent¬ 
ed then and now are not the same, the fossils 
that have been identified make an interesting 
preface to the discussion of present day hard¬ 
woods in Alabama. 

rhe Wilcox flora contained at least 13 
genera ot trees that are still represented in 
the hardwood forests of Alabama. In addition, 
approximately 3 common genera of hard¬ 
woods classed as small trees are represented. 
Examples of the major species from the Wil¬ 
cox flora are listed in Table 1. One well 
known and fairly common species in Alabama 
forests is also listed to show the present equiv¬ 
alent of the lossil form. 

T he forest vegetation of the lower Eocene 
period included many other trees. Most are 
suggestive of a more tropical climate than 
exists today. Numerous species of the legume 
family were evident. Figs (Ficus spp.) were 
abundant. Although the camphor tree (Cin- 
nainornum <amphora) is now planted largely 

as an ornamental, seven species were repre¬ 
sented in the Wilcox flora. Another valuable 
tree now imported for its line quality wood 
accounted for four species in the Eocene era. 
7’his was Spanish cedar (Cedrela sp.). The 
presence of this genus in the Wilcox flora 
again suggests that the climate was very mild. 

Table 1.-—Hardwoods of ihe Wilcox Flora and tii 

Present 

Fossil formi Present species 

Trees 

Juglans schimperi 

Carya antiquorum 

l’lanera crenata 

Magnolia angustifolia 

Prunus nabortensis 

Cercis wilcoxiana 

Ilex eolignitica 

Sapindus pseudaffinis 

Persea wilcoxiana 

Cornus sttideii 

Nyssa eolignitica 

Diospyros wilcoxiana 

Fraxinus johnstrupi 

Small 

Myrica Elaeanoides 

Rhamnus cleburni 

Osmanihus pedatus 

Juglans nigra 

Carya tomentosa 

Planera aquatica 

Magnolia grandiflora 

Prunus serotina 

Cercis canadensis 

Ilex opaca 

Sapindus marginatus 

Persea pubescens 

Cornus florida 

Nyssa sylvatica 

Diospyros virginiana 

Fraxinus americana 

T rees 

Myrica cerifera 

Rhamnus Carolinian a 

Osman thus americanus 

I. Selected species from Berry’s list (3). 

It is evident that the forests of the lower 
Eocene period were predominantly hard¬ 
woods. T he climate must have been tropical 
to permit them to survive. Since this period 
in geological history, climate has become 
more temperate and the forests have changed 
somewhat in composition. Man’s interference 
with succession in recent times has undoubt¬ 
edly played an important part in bringing 
about this latter change. 

During the more recent past, hardwood 

forests have continued to change in composi¬ 

tion. The early logging and lumbering opera 

lions exploited liist the easily accessible pine 

stands. Once these stands had been cut. log 

ging advanced into the more accessible hard 

wood loresls. (anting ol hardwoods was highly 

selective. 1 he largest tree's were cut. Likewise, 

those species know n to be suitable' lot certain 

produc ts were harvested. Othet tree's, some ol 

large si/e but delective. were not cut. 1 he 

procedure just relent'd to is commonly known 

as “high grading”. 

Continuation ol this type' ol sclcctiyc hat 

vesting has leit the hardwood lotvsts ol unlay 
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either depleted or composed of less desirable 
species ol poor quality or susceptible to en¬ 
croachment of pine, where lire is kept out. 

This review has sumniai i/ed some of the 
past history ol the hardwood forests and the 
practices followed lay man. Nothing can be 
done about the past. However, a look at the 
present may be more challenging to scientifi¬ 
cally minded people interested in the forest 
resource. 

Hardwoods Today 

The total forest area ol Alabama has been 
set at 18,877,700 acres by the Forest Service5. 
This acreage represents approximately 59 
percent ot the total area ol the state. In a 
state in which forests cover more than half 
the area, it is important that this resource be 
well understood and handled for the benefit 
of the majority of its people. Alabama has 
made great strides toward management of its 
forest resource. However, most of the thought 
and effort has been directed toward the pine 
forests. Hardwood areas or pine areas con¬ 
taining a large percentage of hardwoods have 
been neglected because little has been known 
about the proper methods of management. 
In March of 1951, a preliminary publication 
covering bottomland hardwoods was pub¬ 
lished by the Forest Service'’’. Research is also 
underway on state and federal experiment 
forests to determine the best management 
practices for upland hardwoods. 

It was previously stated that the primary 
objective of this paper was to present the case 
for hardwood management in Alabama. One 
of the best ways to present this case is to sur¬ 
vey the facts. 

The hardwood forests ol Alabama may be 
classified into two categories, the upland hard¬ 
wood type and the bottomland hardwood 
type. The former classification includes hard¬ 
wood areas along the smaller streams on the 
upland areas of the state, whereas the latter 
is descriptive of forest areas immediately ad¬ 
jacent to the larger rivers. Overflow lands, 
when forested, generally come in this classi¬ 
fication. 

The pine forests of the state cover about 
71.8 percent of the more than 18 million 
acres in forest. This leaves 28.2 percent (over 
5 million acres) of the forested lands in hard¬ 
wood timber. The area occupied by the up¬ 
land and bottomland hardwood types is ap¬ 
proximately the same, about 14 percent. Al¬ 
though the area in hardwoods seems small 

when compared with the area in pine, there 
is still a challenge to make this 5 million acre 
resource produce its maximum volume ol 
wood. It has been reported that an acre of 
della bottomland hardwood forest can be 
managed to produce 500 b. f. (board feet) 
per year by the Doyle scale6. In addition, it 
has been found that two-thirds of a cord per 
acre per year can be produced from topwood 
and small trees which should be removed for 
cultural reasons. These figures represent only 
the annual growth of trees under manage¬ 
ment. 

The hardwood timber resource of the state 
was studied in a survey made in 19461. The 
estimated net timber volume in hardwood 
was 12,885.9 million b f. (International 14" 
log rule). About 1 /3 of this volume is oak. 
Sweetgum makes up about 1/6 and the black- 
gums (Nyssa spp.) and yellow poplar approxi¬ 
mately 1/12 each. Other miscellaneous species 
account for another 14 of the board foot vol¬ 
ume. Hence, the merchantable hardwoods are 
few in number and management studies can 
be limited to these more important species. 
In addition to the volume of sawlog-size tim- 
bei, there are 85,281.3 thousand cords in 
younger trees under 6 inches in diameter. 

A sample county (Autauga), included in 
the above survey, illustrates the reason why 
hardwoods should be given greater considera¬ 
tion in forest management. This county con¬ 
tains about 114,000 acres of forest land. Ap¬ 
proximately 53 percent of the sawlog-size 
timber is pine and 47 percent hardwood. 
From the standpoint of cordwood volume, 
the situation is reversed; only 39 percent is 
pine and 61 percent is hardwood. Hence, over 
half of the potential sawlog timber is hard¬ 
wood. 

Figures for the state likewise indicate the 
potential importance of hardwoods. Of the 
175 million cords of pine and hardwood be¬ 
low 6 inches in diameter, over 85 million 
cords or about 48 percent is in hardwood 
growing stock. 

Hardwood lumber production in Alabama 
has increased in recent years2. In 1946 Ala¬ 
bama produced 637,598 MBF (thousand 
board feet) in hardwood lumber. Production 
increased to 674,547 MBF in 1948. Production 
of pine lumber in 1918 totalled 1,417,203 
MBF. These figures indicate that the pro¬ 
duction of hardwood lumber was over 47 per¬ 
cent of pine production in 1948. Again, this 
represents a substantial contribution to the 
forest economy of the state. 
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Forest products other than lumber cannot 
be overlooked. A material survey reveals that 
in 1947, over 341,000 sawed, hardwood cross¬ 
ties were manufactured, totalling over 13 
million board feet. Approximately 14.5 thou¬ 
sand sawed, hardwood mine tics were cut in 
the same vear, adding another 236,000 b. f. 
to the production total7. In 1944, veneer 
plants in Alabama used over 11 million b. £. 
of hardwood logs. The preceding figures, al¬ 
though not complete, show that the hardwood 
resource is an important one. It is also one 
of the most valuable sources of quality wood 
and can be managed to yield one ol the high¬ 
est per-acre incomes from forest lands within 
the state. 

Future of FIardwoods 

In considering the future of Alabama hard¬ 
woods, let us confine our discussion to those 
true hardwood sites occurring in branch-heads 
anti larger drainages and intermingled with 
pine areas on any large ownership. On these 
lands, the future of hardwoods in Alabama 
looks bright. The inability of typical pine 
operators to foresee hardwood values in the 
past is gradually being overcome. Today the 
entire forest, rather than just the pine lands, 
is the object of management. We see an in¬ 
creasing awareness among timber operators 
of the fact that every acre must be brought 
up to maximum economic productiveness in 
order that a satisfactory return may be made 
on the forest investment. 

Let us view the hardwood future first from 
the economic angle. The earning capacity of 
forest land is measured in terms of its grow¬ 
ing capacity, multiplied by the stumpage 
value of one unit of growth. When the hard¬ 
woods are considered in terms of growth, they 
are found to occupy the best sites and, there¬ 
fore, have the highest potential rate of 
growth. Quality hardwoods, in times of de¬ 
pression or boom, have always commanded 
a high stumpage price. Flere is a lorest type 
capable of high annual growth and high 
stumpage value, both of which combine to 
indicate a high earning capacity. Good sound 
business men are always looking for a spot to 
invest their money where the earning capacity 
is high. Why have timber operators in the 
past neglected a chance to invest in a forest 
type which should return a high rate on the 
investment? Why were these same operators 
willing to invest from $6.00 to $20.00 an acre 
on pine lands for planting, controlled burn¬ 

ing, poisoning, and other cultural operations? 
Why have they never returned a penny to the 
type which occupies the best sites and has the 
highest potential earning capacity of any of 
their holdings? Much of this shortsightedness 
can be laid to ignorance of the capabilities 
and needs of tbe hardwood type. In this field, 
many foresters, as well as timber operators, 
have made no progress. This situation cannot 
continue. Good business men, interested in 
making an investment, aided by foresters 
familiar with the hardwood capabilities, will 
be more and more willing to invest in cul¬ 
tural operations within the hardwood types 
because of the expected returns on each in¬ 
vestment. 11 appears that investments in cul¬ 
tural operations in the hardwood type will be 
relatively low in cost and that the returns on 
those investments will be great. 

What forms do investments in hardwoods 
take? I he primary investment is in the form 
of cultural operations at the time of harvest 
of the mature crop or soon thereafter. Repro¬ 
duction, as far as quantity is concerned, is not 
a problem in the hardwood type. Quality ol 
reproduction, though, is an entirely different 
matter. Here is the point at which a small 
investment brings a large return. One or two 
cleanings, early in the age of the stand, will 
bring through a crop with not only quantity 
of stocking, but quality of stocking as well. 
This begins to savor of maximum economic 
production within the hardwood type, the 
stepchild of the Alabama forest areas. 

The problem is, in most cases, not simply 
an investment in two cleanings, because past 
malpractices have lelt an overstory ol cnlls 
within the hardwood type. These must be 
removed before the type can be productive, 
anti in some cases, the investment in then 
removal will be large. Any sound business 
man should Ire willing to make these invest¬ 
ments on his highest productive areas, and 
the highest productive areas should be the 
first, not the last, to receive investments. 

What of hardwood utilization? The timbei 
operator always asks this question. Must an 
operator wait until his trees are mature be¬ 
fore he can expect income from his haul 
woods? This is not the case todav. and it will 
be less likely to he the case in the future. 
Hardwood pulpwood is beginning to move 
now in recognizable quantities. Above the 
pulpwood size, ties and mine props are now 
moving at a respectable rate. 1 his leaves onl\ 
trees in one size (lass lor which a market mac 



38 II. B. Del alt and H. E. Christen 

or may not be available. Material below pulp- 
wood size often needs to be removed from 
die stand. Defective frees may need to be 
taken out to make space for seedlings of 
more desirable species. Stands of small trees 
frequently need to lie liberated. This may 
necessitate reducing the density of stems or 
cutting out stems of the less desirable species 
to favor others. 

The operations just outlined parallel those 
employed in agriculture. Cotton and corn 
crops are thinned and the weeds removed. 
Ihe weeds and plants removed in thinning 
are thrown away, yet if costs something for 
labor to do this work. A few landowners and 
some foresters want all of these weed trees 
and thinnings to bring an income when cut. 
It is frequently possible to sell this small ma¬ 
terial if a local market exists or can be de¬ 
veloped, and the supply of raw material is 
adequate. Otherwise, it may be unfair to ex¬ 
pect this material to pay its way. If it is ad¬ 
visable, yes, even necessary to sell these tree 
“weeds” and thinnings from material below 
pulpwood si/e, then there is need for further 
research. 

It is common knowledge that some of the 
material can be used for extract wood, if an 
extract plant is available. It is known that 
much of the material is suitable for fence 
posts when treated with a good preservative. 
One unexplored possibility covers the use of 
this small material in the making of charcoal, 
for which there seems to be an active demand. 
It seems, from this viewpoint, that there 
should be no anxiety about the demand for 
hardwoods ol all sizes. Yet, operators will 
constantly state, “We can't sell our hard¬ 
woods.” Let us view what they are trying to 
sell. It is cull material that has survived at 
least three logging operations on the same 
area. Crooked trees, spiked-top trees, fire- 
scarred trees, and trees of inferior species 
make up their present stand. Do we line! any 
of the fine seedling yellow-poplar, sweetgum, 
white oak and red oak. which made up the 
original stand in mixture with scattered trees 
of loblolly pine ol extraordinarily high vol¬ 
ume and quality? No, most of the hardwood 

stands ate worthless today as far as immedi¬ 
ate return is concerned, dtie to mismanage¬ 
ment in the past. This still does not prevent 
the hardwood type lrom being a source of in¬ 
come in the future, providing investors can 
see their way clear to make an investment in 
growing the best hardwoods possible. 

Hardwoods under management will give 
the operator a growth of 300 to 400 board 
feet per acre per year, Int. i/t" scale, from the 
final cut alone. To this can be added volumes 
removed from thinnings as the hardwood 
market lor small-sized material improves. 
Stands of good second-growth hardwoods on 
typical small-clrainage sites often show a gross 
volume ol from 20,000 to 25,000 board feet, 
Int. t/4", at 60 years of age. The amount of 
defect to be anticipated is no greater than 
encountered in most of the young vigorous 
second-growth pine stands. 

What will be the cost of investment in the 
management ol hardwoods in the hardwood 
type? Here, there is a wide range of choice 
depending upon past use and present condi¬ 
tion ol the area. The size of the investment 
will be small, in the vicinity of .$1.50 to $2.00 
per acre, if most of the old cull remnants of 
the stand have been removed, and the cul¬ 
tural job consists only of a cleaning. The 
investment could be as high as $20.00 an 
acre under the worst conditions of a heavy 
stand ol old cull remnants which must be 
felled or girdled and poisoned. Regardless of 
the size of the investment within this range, 
it should be realized that the money is being 
spent on the highest productive land given 
over to forestry in Alabama and should even¬ 
tually return the highest rate of interest. 
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FLAME PHOTOMETRIC DETERMINATION OF SERUM SODIUM AND 
POTASSIUM USING SMALL QUANTITIES OF SAMPLES* * *** 

Howard C. Elliott, Jr.,## and Howard L. Holley* *# 

Section J 

The current interest shown in electrolyte 
studies signifies a need for a technic for sod¬ 
ium and potassium determinations involving 
small quantities of samples. This will facili¬ 
tate work where small laboratory animals are 
involved, and in clinical studies where many 
simultaneous studies are made on one sample. 
Recently, we have used a modification of the 
technic described by Mosher, et al1, utilizing 
0.2 cc of sample. A description and evalua¬ 
tion of this modification is presented. 

TECHNIC 

Ehe general principles described by 
Mosher1 have been studied by this labora¬ 
tory2, found effective for general laboratory 
use, and were followed for this study. The 
stock standard solution is prepared as de¬ 
scribed by Mosher1 except to contain 145.0 
mEq./l of sodium and 5.0 mEq./l of potas¬ 
sium. Working standards are prepared by 
diluting 0.8, 1.0, and 1.2 cc of the stock with 
10 cc of 0.8% gelatin to 50 cc in glass stop¬ 

*This work was supported in part by a grant from Irwin, 
Neisler and Company, Decatur, Illinois. 

^Department of Biochemistry, Medical College and School of 
Dentistry of Alabama, Birmingham, Alabama. 

***Department of Medicine and School of Dentistry of Ala¬ 
bama, Birmingham, Alabama. 

pered volumetric flasks. Within the limits set 
by these standards the concentration-trans¬ 
mission relationship is linear and calculations 
are made by simple proportionality. The 
sample is prepared by adding 0.20 cc of serum 
or plasma to a 10 cc volumetric flask contain¬ 
ing about 8 cc of distilled water and 0.2 cc of 
95% ethyl alcohol and diluted to the mark. 
This gives sufficient volume to rinse the 
sample breaker several times with the solu¬ 
tion to be analyzed and to determine both 
sodium and potassium. Although 0.1 cc of 
serum diluted to 5 cc may be used, we have 
found that 0.2 cc of sample is optimum toi 
practical application. 

Fifty samples selected at random from do¬ 
nors at the [efferson-Hillman blood bank 
were analyzed for sodium am! potassium by 
the macro technic1 and the micro modifica¬ 
tion. 

Table I is typical of a series of studies on 
experimental error using the micro technic, 
indicating results which are reproducible 
within the limits of clinical requirements. 
Table 11 is a compilation ol the statistics ob¬ 
tained from the study of fifty samples l>\ the 
two procedures. 

Table I 

Ri si lts of Repeated Analysis for a Single Sample 

SAMPLE Na mEq./l Dev. Av. % Av. Dev. K mEq./l Dev. Av. % Av. Dev. 

a 136.3 5.7 4.0 3.9 0.2 1.9 

b 148.4 6.4 4.5 3.9 0.2 4.9 

c 143.4 1.4 1.0 4.2 0.1 2.4 

d 146.5 4.5 3.2 4.3 0.2 4.9 

e 135.0 7.0 4.9 4.1 0.0 0.0 

Average 142.0 5.0 3.5 4.1 0.16 3.4 

Table II 

Statistical Evaluation of Data Obtained bv Born Micro AND M AC.RO ll CI1NIQI 1 s 

SODIUM mEq. 

MACRO 

/I 

MICRO 

PO 1 VSSU M 

MACRO 

mEq. 1 

MICRO 

Average Value 146.6 1 15.9 4.46 4.34 

Range 139.0-152.0 139.0-152.0 3.5-5.5 3.5-5.5 

St. Deviation 3.13 3.48 .10 .47 

Coefficient Variation 2.1 2.4 9.0 10.8 

Average Deviation 9 9 2.0 .36 .40 

Deviation % Average 1.5 1.4 8.1 9.12 



SUMMARY 

10 Eugene 1). Ernigh 

A micro modification of the technic of 
Mosher, et al1 is presented which shows re¬ 
producibility within the limits of clinical 
accuracy permitting studies on 0.1—0.2 cc of 
serum or plasma. 
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SUGGESTIONS REGARDING THE TIMING OF FALL PASTURES 
AND COVER CROPS 

Eugene D. Emigh, Montgomery 

Section IV and VI 

During his many years’ experience as clima¬ 
tologist for the Weather Bureau in the state 
of Alabama, the writer was afforded oppor¬ 
tunity to become familiar with farm practices 
over the state. The most important factor in 
the development of his opinions with refer¬ 
ence to the timing of the planting of farm 
crops and other factors in connection with 
farm procedure was based largely on one 
duty. This duty was the editing each week of 
reports from correspondents in all parts of 
the state concerning the effect of current 
weather on farm operations, the effect of the 
weather on crops, and the progress and con¬ 
dition of crops. A study of the present general 
situation would seem to indicate that the 
transition in recent years from row crop cul¬ 
ture to practices incidental to the cattle rais¬ 
ing industry has not been attended signifi¬ 
cantly by important changes that might be 
made advantageously to fit the timing of pas¬ 
ture development and cover crop cultivation 
into the new picture. 

In the old days, and in fact until cpiite re¬ 
cently, late summer and early fall work was 
largely the harvesting of corn, cotton, and 
other row crops. The planting ol fall crops 
was necessarily delayed by the pressure of 
other work. Grain was the most important 
and almost the only fall crop planted, and it 
was for the most part put into the ground 
with little or no aid from mechanized equip¬ 
ment. Few fields were devoted to pasturage, 
many farmers preferring not to graze oats or 
other grain, and the culture of pasture grasses 
and legumes and cover crops was not then be¬ 
ing extensively practiced. Some fall planting 
was done as weather and other factor per¬ 
mitted during September and early October, 
but for the most part the soil was then too 
dry and a large portion ol this work was de¬ 

layed until late (all rains permitted work to 
go forward. Novembet planting became 
standard procedure. 

A most regrettable circumstance (or so 
it seems to the writer) is that the revolu¬ 
tionary transition from one type of agricul¬ 
ture to the other has not been attended by 
any change in the timing of the planting of 
these fall crops, although there has been a 
tremendous increase in their acreage and basic 
importance. This is impressively demon¬ 
strated by the fact that a careful review of 
weekly reports over the period covering the 
last 15 years shows that in no year during 
that entire period had the planting of fall 
crops been finished prior to November. It is, 
in fact, tine that in almost every instance the 
bulk of the planting had been delayed by 
weather conditions or deliberately deferred 
until November. 

In recent years winters have been largely 
characterized by mild temperatures which 
favored the development and growth of win¬ 
ter pastures, however late they may have been 
planted. The severe winter of 1950-51 was, 
therefore, an outstanding reversal, and fields 
were bare lor the most part with only a few 
green patches here and there and grazing fa¬ 
cilities generally inadequate. How successful 
well-planned efforts to provide suitable graz¬ 
ing under such circumstances would be, no 
attempt is here made to determine, but cer¬ 
tain it is that on the limited areas where 
planting was accomplished early in the fall 
of 1950 there was rapid recovery and growth. 

On the authority of leading climatologists 
it can be stated that in the future winters 
may be expected to become increasingly se¬ 
vere on the average. Weather data and other 
dependable sources of information show hun¬ 
dred-year cycles of fluctuation. During ap- 
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proximately the past 50 years the upward 
trend ot this cycle has been in evidence, and 
it may be reasonably expected that in the 
next 50 or so years there will be a descending 
phase with temperatures tending, even if 
irregularly, to decrease and give on the whole 
increasingly severe winter weather. All ol us 
have heard of the memory of the oldest citi¬ 
zen recalling the blizzards and exceptionally 
cold weather during the 80’s and 90’s ot the 
19th century. Those recollections were not 
figments of mellow imaginative mentality. 
They are confirmed by well-authenticated rec¬ 
ords ot the Army Weather Service and the 
United States Weather Bureau. During the 
next 50 years repetitions of such experiences 
are likely to be increasingly in evidence. 

Obviously, planning lor a change in farm 
practices and routine to bring about the ex¬ 
tensive planting in August ot grains, grasses, 
and legumes for winter pasturage would vary 
according to climatic considerations for vari¬ 
ous parts of the state, soil types, and other 
variables. As a matter of fact, each farmer 
would face his own problems in the new pro¬ 
gram. 

It is still true to a considerable extent that 
there are corn, hay, sweet potatoes, peanuts, 
and other feed and food crops to be harvested. 
However, with the mechanized equipment 
now in general use to fall back on for rapid 
soil preparation, as against the former man- 
and-mule method, there would seem to be no 
insurmountable or even very serious handi¬ 
cap involved. Parenthetically it must be stated 
that the saving of large quantities of hay, 
forage, and feed remains a most important 
must. Had it not been for the availability of 
large supplies of these items, the almost com¬ 
plete destruction of pasturage in November 
1950 and the winter of 1950-51 would have 
been no less than an economic catastrophe to 
the cattle industry of Alabama. 

It will be noted that August is specified as 
the month in which it is earnestly believed 
pasture crops for winter use need for best re¬ 
sults to be planted. Although in some years 
sufficient soil moisture may be available in 

September, this definitely cannot be depended 
upon. Prevailingly dry weather characteristic 
of both September and October accounts al¬ 
most exclusively for the delay of this work 
into November under existing procedure. So 
important a change as is being advocated in 
this paper could, of course, not be brought 
about without the close cooperation of the 
research agronomists of the Extension Service 

O 

to determine which of the winter pasture 
crops would be most adaptive as to stands, 
thrifty root systems, and other character¬ 
istics necessary to assure their survival of 
the dry weather and persistent sunshine of 
the fail months, including September, Oc¬ 
tober, and usually the early portion of 
November. In a bulletin recently issued by 
the Extension Service at Auburn and pre¬ 
pared under the direction ol Extension 

agronomists, f. C. Lowery and 1). R. Har¬ 
bor, there are listed as suitable for winter 

grazing: crimson clover alone, crimson clover 
with ryegrass or small grain, small grain alone, 
and small grain with vetch, peas, etc.: also 

Caley peas, red clover, and bur clover. It is 

earnestly suggested that the early planting ot 
some or all of these be adopted as standard 

farm practice in Alabama. 

And now, in closing, let it be said in reply 
to a question I feel simmering in the minds 
of my listeners, that the present official opin¬ 

ion of the United States Weather Bureau re¬ 
garding the possibility of man-induced preci¬ 
pitation is: 

“The present outlook is that many suit¬ 
able controlled experiments, probably last¬ 
ing for considerable periods of time, will 
be required to determine quantitatively the 
significance of cloud seeding in augmenting 

the nation's water resources, and to define the 
meteorological conditions favorable and tin 
favorable for results of practical importance." 

Artificially produced rain to improve cent 
ditions in September and October ma\ be 
ruled out even as a remote possibility, for¬ 
get it. 
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SILVICULTURAL IMPLICATIONS OF PRESENT UTILIZATION IN 
NORTH -CENTRAL ALABAMA 

By Frank Freese 

Research Forester, Southern Forest Expertment Station, Birmingham 

Section IV and VI 

The survey of wood utilization practices in 
North-Central Alabama has emphasized two 
facts which are of greatest importance to the 
grower of trees, be he forester, farm woodland 
owner, or industrial woodlands manager. 

I he first of these facts is the increased in¬ 
tensity of wood use. Tit is increased utiliza¬ 
tion intensity is reflected in the smaller size 
of material now accepted by nearly every type 
of raw wood user and in the greatly relaxed 
quality requirements. In speaking ol the size 
of material now used, one sawmiller has jok¬ 
ingly remarked that he holds the logs on the 
saw carriage with safety pins and considers a 
log profitable if it will yield a board 2 inches 
by 3 inches and 8 feet long. Quality require¬ 
ments are equally liberal, with species and 
log grades being used that ten years ago 
would not have been considered worth the 
cost of skidding to the roadside. 

I he second fact highlighted by the market 
survey is that along with the acceptance of 
small, low quality material has come a greater 
appreciation of the better grades of raw wood 
products. Where logs were formerly bought 
at a Hat rate per thousand board feet, many 
buyers now have grading rules which take 
into account the species, size, and clearness 
ol a log. The price they will pay varies with 
the quality ol the material as indicated by 
the grading. Thus, although their minimum 
requirements are very low, they are willing 
to pay premium prices for better quality. 

Effect of Past and Present Utilization on 

Forest Stands 

Ihe utilization standards noted here are 
not a new development, but the war effort 
and the increase and relocation of our popu¬ 
lation, coupled with the decline in area avail¬ 
able for growing trees have greatly intensified 
the process over the past decade. 

What elfect has this increasingly intense 
market had on the forest stands of North- 
Central Alabama? The answer is obvious to 
anyone who has driven through the forests 
of this territory. In an effort to obtain the 
greatest immediate monetary return, both 
landowners and logging contractors have cut 

heavily and concentrated then cutting on the 
best trees at hand. The trees left have been 
the poor species or trees of good species that 
were too small or of too low quality to meet 
even the present liberal specifications. The 
process is one of continually skimming off the 
cream and leaving the culls. The decreased 
productivity of the depleted residual stands 
means a very definite financial loss to the 
landowner. Furthermore, this same slow- 
growing low-quality material is what he must 
depend upon to produce the forests of the 
future. The parents of tomorrow’s trees are 
the poorest of species and the deformed and 
diseased individuals being left behind today. 
The outcome of this negative genetic selec¬ 
tion cannot help being disastrous if carried 
on for very long. It is directly comparable to 
a stock grower who sends his best bulls to 
market and saves the scrubs for breeding 
stock. 

Opportunities for Improvement of 

Stand Conditions 

The increased demand for wood, resulting 
in more intensive utilization, has dangerously 
downgraded our timber stands. And yet, this 
same market il properly used could bring 
about an exact reversal of the trend. Unde- 
sirable species and lower quality trees of the 
bettei species can now be cut at a profit. 
Their removal will make room for more de¬ 
sirable stems and at the same time increase 
the growth rate of the bettei trees being left. 
And of even greater importance, this selec¬ 
tion from the bottom up will mean that the 
source of future stands will always be of the 
highest genetic quality available. In brief, it 
will mean a conversion from a negative to a 
positive system of genetic selection. 

The potential benefits from the application 
of genetics to the practice ol forestry are tre¬ 
mendous. The results obtained from selective 
breeding in agriculture and animal husbandry 
are widely known. Greatly increased produc¬ 
tion per acre has been obtained by the use ol 
hybrid corn and cotton. Wheat growers have 
reduced their losses due to cold and disease 
by concentrating their efforts on wheat strains 
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that exhibit a resistance to these destructive 
agents. Poultrymen have developed chickens 
that have larger breasts and recently wingless 
chickens have become available. Examples of 
the benefits that may be derived from the 
application of the principles of genetics are 
found in nearly every branch of agriculture. 

Why then could not these same principles 
be advantageously applied to forestry? They 
can! They can be and have been, though to 
nowhere near the degree to which they might 
be applied. In Maine where one cord ol pulp- 
wood per acre per year may be considered as 
good growth, tests have been made oi hybrid 
poplars which are expected to yield over 2i/9 

cords per acre per year. At Bogalusa, Louisi¬ 
ana, in the winter of 1924-25, the Great 
Southern Lumber Company planted 5,000 
acres of loblolly pine using seedlings grown 
from local seed. A study made by Philip 
Wakeley, of the Southern Forest Experiment 
Station indicated that if the company had 
used seed from certain parts of Arkansas or 
Georgia, it would have lost over $100,000 
worth of growth during the first 22 years of 
planting. This is certainly strong evidence 
that application of the principles of forest 
genetics can be made to pay. European fores¬ 
ters have shown their firm belief in the pos¬ 
sibilities of forest genetics by making inten¬ 
sive surveys for individual trees and stands 
that have desirable characteristics. They have 
established field laboratories for the testing 
and perpetuation of this “elite” breeding 
stock. 

To meet future demands for wood, the 
United States will eventually be forced to 
take similar steps. There is much evidence at 
hand to indicate that we have already delayed 
too long. The selective felling of the best and 
most rapid growing trees in the stand, which 
has long been the common practice, may 
have eliminated some highly desirable char¬ 
acteristics already. And once the genes which 
carry desirable inheritable traits have been 
destroyed they cannot be replaced. The pos¬ 
sibility of finding breeding stock with the 
desired inherent characteristics may become 
more difficult each year. 

Objectives of Genetic Selection 

The aim of genetic selection is to perpetu¬ 
ate characteristics which are desirable from 
the biological and economic standpoint. What 
are some ol the biological traits that might be 
sought for in trees? One very important one 

is resistance to disease. Loblolly pines grown 
from seed obtained from several localities has 
shown a marked variation in susceptibility to 
infection by southern fusiform rust. Longleaf 
pine seedlings without a sign of brown spot 
disease have been observed growing next to 
seedlings which were heavily infected. If the 
proportion of resistant trees could be in¬ 
creased it would reduce the headaches and 
improve the financial position of many 
southern lorest owners. Habits of seed pro¬ 
duction also appear to be inheritable. A strain 
producing abundant seed each year would 
eliminate the necessity of scheduling cuttings 
to coincide with years when seed was abun¬ 
dant. Other desirable traits are hardiness, 
more efficient utilization of available light 
and moisture, and ability to grow well on 
poor soil. 

There are numerous characteristics which 
are economically desirable. The capacity for 
rapid growth for example may possibly be 
transmitted from parent trees to their pro¬ 
geny. A 10-percent increase in the annual 
growth rate of loblolly pine would be a boon 
to many lorest owners in Alabama, and yet 
there is good reason for believing that 10 per¬ 
cent is a very conservative estimate of the po¬ 
tential increase that could be obtained. Good 
form, small branches, small crowns, longer 
and stronger fibers, straight grain, decorative 
figuring, and greater specific gravity are 
other traits that might be fostered by genetics. 

The Application of Genetics to Forestry 

How can the science ol genetics be applied 
to the growing of trees? I he approaches are 
numerous. Some of them are solely the job ol 
the trained technician while others can be put 
into practice by nearly anyone who deals with 
trees. The field of planting oilers opportuni¬ 
ties for the most direct methods. Mention has 
been made of the variation in growth of lob¬ 
lolly pine from several seed sources when 
planted in Louisiana. Because ol the natural 
selection ol forest trees, which is constanth 
going on, it is not surprising that peculiat 
strains ol a delinite local race oi phvsiological 
variety ol a particulai species develop. Such 
geographic races are usualh bettet adapted 
to conditions in their given localitc than are 
individuals ol the same species native to other 
regions. To the indiv idual planter this means 
using stock grown from local seed sources 
whenever possible. This police should be' ad 
hered to unless experimental plantings deli- 
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nitely indicate the superiority ol other geo¬ 
graphic races. 

The collection of seed offers further possi¬ 
bilities for the improvement of our growing 
stock. All too often seed for nursery stock has 
been collected from short-boled, large-crowned 
trees simply because such individuals made 
the Avoik much easier. In many cases the env¬ 
ironment or previous injuries may have been 
the cause of poor form, but at the same time 
siuh undesirable characteristics could be 
hereditary. The chances of obtaining seed¬ 
lings with good inherent qualities are cer¬ 
tainly better when the desired characteristics 
are present in the parent trees. 

Hybridization between species and between 
superior types within a species is another way 
in which the science of genetics could be ap¬ 
plied to produce better trees. 

Still another approach is through the per¬ 
petuation of superior individuals. Those that 
proved capable of passing desirable qual¬ 
ities on to their progeny could be multiplied 
vegatatively and put into orchards to serve as 
a source of seed for high grade planting 
stock. These superior genotypes might also be 
preserved and used directly as a source of 
seed though this method cannot be recom¬ 
mended as highly as their propogation by 
vegetative means. 

In the case of superior phenotypes where 
the desired characteristics cannot be trans¬ 
mitted to the progeny, propogation would 
have to be by vegetative means. 

In each ol these methods, an intensive 
market would provide a profitable means of 
eliminating strains that did not meet the de¬ 
sired specifications and also give financial 
inducement to the search for superior strains. 

The applications of genetics just discussed 
ate more the field ol the specialist. The prac¬ 
ticing tree grower, however, may also play a 
part in developing superior forests and the 
market conditions heretofore discussed again 
provide both the means and the incentive for 
him to do so. The results of his work will be 
slower and less spectacular than those of the 
technician, but they will be profitable. The 
techniques ate not difficult, being merely the 
application of sound forestry practices. The 
method takes the form of a continual weeding 
with the most undesirable individuals being 
cut first, leaving the best to restock the land. 
Poor species should be the first to go, followed 
by low quality individuals ol the better spe¬ 
cies. Over a period of time the general qual¬ 
ity of the stand will improve and with it will 
come a worthwhile increase in value. In con¬ 
trast to this, the prevalent method of cutting 
the best and leaving the worst results in a 
decline in stand quality and corresponding 
decrease in value. Every farmer knows and 
applies the rudiments of genetics to his field 
crops, his herd of cows, or his llock of chick¬ 
ens. The same general principles are appli¬ 
cable to trees. Existing market conditions 
have made it possible and profitable tor every 
owner ol forest land to be a geneticist. 

STATISTICAL DISTRIBUTION OF SOME HUMAN TRAITS 

Roland M. Harper, University, Ala. 

Section VIII 

(This paper was presented to the Social Science section of the Academy at the Auburn meeting, March 17, 
1950. but at that time the finances of the Academy did not permit the publication of the graphs, and only a 
brief abstract of it was published in our Journal, vol. 21, p. 114, 1952. It is now published in full.) 

In recent years statistics have been used in a 
great variety of ways, to illustrate not only 
many phenomena in the physical and bio¬ 
logical sciences, but also various social and 
economic problems. Generally speaking, any 
phenomenon whose variations can be meas¬ 
ured, whether climate, rate of cooling of a 
heated body, growth of plants, or changes in 
population, can be represented statistically 
and plotted in a curve. Many of the curves 
used to illustrate social and economic condi¬ 

tions are very similar to some used in the 
physical and biological sciences; which makes 
absurd the contention of some of the “pure” 
scientists that the “humanities” are not real 
sciences. 

Some of the human statistical curves are 
based on bodily characteristics such as height, 
weight, and cranial index; some on vital sta¬ 
tistics, such as births, marriages, divorces and 
deaths; some on demographic factors such as 
race composition, sex ratios, percent urban, 
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size of families, school attendance and illit¬ 
eracy: and some on economic factors, such as 
size of farms, income and wealth, and produc¬ 
tion figures of many kinds. The source ma- 
terials for most of these are found in census 
tables, which have become increasingly de¬ 
tailed with every successive census. (Some 
foreign censuses give interesting details that 
we do not yet have for the United States.) 

Statistical data can be plotted in graphs in 
several different ways, as follows. 

1. Historical curves, showing changes from 
year to year or decade to decade (or other 
convenient intervals) in density of popula¬ 
tion, urban percentage, racial composition, 
birth and death rates, commodity prices, and 
many other things. Such curves often, per¬ 
haps usually, show irregular ups and downs, 
like climatic graphs; but sometimes, as in the 
case of climate, indications of cycles are sug¬ 
gested. In general, however, historical curves 
do not follow definite laws, for which equa¬ 
tions might be devised; and they will not be 
considered further here. 

2. Correlation curves, showing in a given 
population the relation between two vari¬ 
ables, such as age and stature, age and expec¬ 
tation of life, age at marriage and number ol 
children, the influence of education on mar¬ 
riage and number of children, mortality 
from certain diseases at different ages, etc., 
etc. This type also has a wide application in 
the biological sciences, as for example when 
we study the average height or trunk diam¬ 
eter of a given species ol tree at different 
ages, or correlate height and diameter. Some 
correlation statistics give pretty smooth curves, 
suggesting definite laws, but there is such an 
infinite variety of them that it would take a 
good-sized book to treat them adequately. 

3. Distribution curves. These involve one 
characteristic or trait at a time, and show 
how much of a selected assemblage or popu¬ 
lation lies above or below a given point, or 
between certain selected equal intervals. One 
dimension of such curves is always number ot 
percentage, and the other is whatever char¬ 
acteristic we are studying, whether stature, 
age at death, size of families, farms, or cities, 
or what not. Such curves can also be applied 
to inanimate objects; as for instance il we 
took a carload of gravel and classified the 
pebbles in it (or an adequate sample of it) by 
size or weight, or plotted the sizes of particles 
in a sample of soil. 

Distribution can be plotted in two ways; 
either as an array or as a frequency curve; and 
examples of both will now be discussed. 

A. An array always involves arranging the 
different units in order of magnitude. A typi¬ 
cal array is the kind of curve that would re¬ 
sult from connecting the heads of a large 
company of soldiers standing in a straight 
line in exact order of height. As a rule there 
would be a few tall men at one end and a 
few short ones at the other, and in between 
a fairly regular gradation; so that such a 
curve would look something like a flattened 
S reversed and lying on its side, or a reverse 
curve on a railroad or highway. It would be 
symmetrical, or nearly so, so that the average 
and median points would be nearly the same. 
(The average, or mean as it is sometimes 
called, is the sum of all the heights, divided 
by the number of men; and the median the 
height of the man in the middle of the row.) 

There are other kinds of arrays, however, 
which are far from symmetrical, so that their 
average and median points are quite dif¬ 
ferent. If we arrange the population ol any 
country or state in order of age, we will get 
an array with many children at one end and 
a few old people at the other. It will have a 
gentle slope at the beginning, gradually 
steepening on account of deaths at all ages 
removing part of the population, until there 
are hardly any left at age 100. This is some¬ 
times called a J-shaped curve; and it occurs 
in many kinds of statistics, as will be ex¬ 
plained farthei on. On such a curve the aver¬ 
age is always above the median. 

B. A frequency curve, in mathematical par¬ 

lance, would be the first derivative ol a cor¬ 

responding array curve, its ordinates being 

proportional to the slope of the arras curve 

at the corresponding points. Its construction, 

however, does not require any knowledge ol 

calculus, and is usually simpler than that ol 

the at t ay. 

In practice il presupposes that the mcas 

nres used in the arias are divided into a con 

venient number of equal intervals, such as 

the heights o! soldiers in successise one-inch 

intervals, or the number ol deaths in succcs 

sise live-seat age periods. I hen the ntimbei 

ol units lying between the' successise intersals 

is counted and plotted. Vbsolute numbers 

might be used to sasc time, but it is mote 

scienlilic to express them m percentages ol 

the total number, cspccialls il two or metre 
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curves for different parts of the population 
are to be compared. 

In the case of a symmetrical array, like that 
lor a company of soldiers, the corresponding 
frequency curve (a probability curve) is bell¬ 
shaped, and also symmetrical. For example, 
in the case ol a company of soldiers, there 
may be none under five feet tall, so that the 
height ot the frequency curve at the point 
corresponding to 5 leet (60 inches) will be 0. 
Then there may be a few between 60 and 61 
inches, more between 61 and 62, and so on, 
with the largest number between 67 anti 68, 
or wherever the average or median lies. Then 
the curve will turn downward, and get back 
to 0 at say 76 inches, or whatever the height 
of the tallest man is. The highest point on it 
is called the mode; and if the corresponding 
array is exactly symmetrical, the mode, aver¬ 
age and median points will coincide. 

But arrays and their corresponding fre- 
quency curves olten depart more or less from 
perfect symmetry, for one reason or another. 
A very unsymmetrical array, or J-shaped 
curve, an example of which has already been 
mentioned under age, when transformed into 
a frequency curve, may have no mode or 
peak, except at the very beginning; and it 
may even have much the same shape as the 
original array, except for being turned at 
right angles to it. However, the mode may 
be a little away from the beginning, as when 
a recent decline in the birth rate has resulted 
in fewer children under 5 years old than be¬ 
tween 5 and 10. And by a little search we can 
find various other intermediate conditions 
between bell-shaped and J-shaped liequency 
curves. 

When an array is very unsymmetrical we 
often find that the original data are not di¬ 
vided into equal intervals, so that we cannot 
construct a corresponding frequency curve, 
unless by indirect methods, of questionable 
accuracy. For example, farms have been 
grouped by size in census reports for many 
years past. But there are always many more 
of the smaller than of the larger sizes, so that 
il uniform intervals, such as under 50 acres, 
50 to 100, etc., were used throughout, it 
would require an inconveniently large num¬ 
ber of groups, and there might be a few or 
none in the larger si/es, such as 1200 to 1250 
acres. So tlie larger si/es are lumped together 
more. All between 500 and 1000 acres might 
be put in one group, and all over 1000 in 
another. From such data array curves can be 
easily constructed, but not liequency curves. 

It is often easy, as well as economical of 
space, to put two or more curves of the same 
class on the same graph, and that also facili¬ 
tates comparison. For example, we can com¬ 
pare statures or cranial indexes for different 
races, or different parts of the same country, 
or gradations of farm sizes for different years, 
states, or races. Several examples of such com¬ 
parisons will be given here. 

Some recent elementary text-books ol sta¬ 
tistics give the impression that most measur¬ 
able human traits center about a median or 
average, and can be represented by a bell¬ 
shaped frequency curve, based on an approxi¬ 
mately symmetrical array. But this ignores 
the large and important class ot J-shaped ar¬ 
rays, such as those for age, farm size, income 
and wealth, in which the median and average 
aie quite different. 

Some of these principles will now be illus¬ 
trated by graphs. The first three are paiis, 
showing the same data plotted both as arrays 
and as frequency curves. In plotting an array 
curve or series of curves, one would ordinarily 
have the abscissas (horizontal distances) repre¬ 
sent percentages, and the ordinates the num¬ 
bers or quantities measured, as if one were 
looking at an array of soldiers. But in these 
three pairs I have turned the upper or array 
portions on their sides, or 90°, so that the 
number scale will correspond with that of the 
corresponding frequency curves below. 

I he first two pairs show how some totally 
unrelated original data can sometimes yield 
very similar curves, suggesting that both fol¬ 
low the same fundamental law. The first is 
based on the stature ol Italian soldiers, born 
in 1910, in four different sections of the 
country, as reported in the official Italian 
yearbook for 1934. (The curves for the whole 
country would be too close to those for the 
central section to be easily distinguished. The 
“insular” section comprises the islands ol Sar¬ 
dinia and Sicily.) 

The second shows the ages of mothers in 
the United States, at the births of successive 
children in 1940. For colored mothers 1 have 
used only tire data for the first child, for a 
complete grid for them would interfere too 
much with the white series. The grid lor 
whites has not been carried beyond the tenth 
child, for beyond that the numbers are too 
few to give such smooth curves. Considering 
the variations in birth intervals of individual 
mothers, from zero in the case of twins to sev¬ 
eral years in many cases, these curves are re¬ 
markably smooth. And incidentally they show 



Statistical Distribution of Some Human Traits 47 

plainh that the average birth interval is 
pretty close to two years. (I published a 
graph of this sort for the birth registration 
area ol the United States in 1921, without 
separation of races, in the Eugenical News, 
10:147. November, 1925.) 

In both figures the curves are approxi¬ 
mately symmetrical, and consequently the 
median points on the frequency curves are 
quite close to the modes, or highest points. 
There are some interesting minor differences 
between the two pairs, but it would be too 
much of a degression to discuss them here. 

The third pair of graphs illustrates a dif- 
ferent principle. It is based on ages in the 
United States in 1880, that year being selected 
because the age distribution of children was 
more normal then than in some later years, 
and also because there are no unknown ages 
in the tables. There are three curves in each 

145 ISO 155 140 145 no ns ISO 185 

pair: for all whites, all colored, and foreign 
whites. The array curves for the first two 
make fairly regular J-shaped curves, because 
there were, as usual, many more children than 
old people. And the frequency curves for the 
same groups are similar enough to the ar¬ 
rays, as is usual in this class of curves. (A little 
irregularity around age 20, noticeable in the 
trequency curves, may justly be attributed to 
the Civil War, which ended 15 years pre¬ 
viously.) But the array curve for foreign 
whites is quite different, for there are natu¬ 
rally very few foreign-born children. It looks 
much like the reversed-curve arrays in the 
first two graphs, and its frequency curve is 
bell-shaped, though with some irregularities 
that might be attributed to erroneous returns 
of ages by ignorant people. 

The last two graphs are made up of |- 
shaped arrays for which we have no frequency 

10 20 30 40 SO 
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curves, for they are based on tables with un¬ 
equal intervals. One shows the gradations of 
farm sizes (based on improved or cultivated 
land only) in Georgia, Alabama, and the 
whole United States in I860. The average 
points, determined by dividing the total im¬ 
proved acreage by the number of farms, are 
indicated on each curve by crosses and num¬ 
bers. And it is immediately evident that the 
averages are considerably above the medians, 
which are the points where the curves cross 
the 50% line. 

The last one is based on the value of farm 
products other than those fed to his own live¬ 
stock by the producer, in 1899, (census ol 
1900), for Alabama and the United States, 
separating white and colored farmers. This 
should be a lair index of farmers’ incomes. 
Here again the average points are marked 
by crosses and numbers, and are considerably 
above the medians; showing that there are 

more individuals below the average than 
above. 

This seems to be a fundamental property 
of J-shaped statistical curves; and its pro¬ 
found political significance, with special ref¬ 
erences to incomes, is discussed in another 
paper (presented to the Academy in 1951) 
published in this volume. 

It should be noted that in all the array 
graphs the percentage scales are divided into 
quartiles (corresponding to 25%, 50% and 
75%), but only the 50%, or median line is 
numbered, because the percentages can be 
measured from either side. 

Fig. 1. Gradations of stature (in centi 
meters) among soldiers born in 1910, in four 
divisions of Italy. Data derived from the offi¬ 
cial Italian Yearbook for 1934. The insular 
division comprises the islands of Sardinia and 
Sicily. The curves for the whole country 
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would be too close to those for the central 
division to be easily distinguished. Array 
curves above, frequency curves below; the 
latter based on 5-centimeter intervals. 

Fig. 2. Gradations of ages of mothers at 
births of successive children, in the United 
States, 1940. From U. S. annual reports on 
vital statistics. One pair of curves for first 
child of colored women: others for whites, up 
to 10th child. Array curves above, frequency 
curves below: the latter based on 5-year age 
intervals. 

Fig. 3. An example of approximately sym¬ 
metrical and very unsvmmetrical array curves, 
with corresponding frequency curves. Age 
distribution in the United States, 1880, separ¬ 
ating all white, all colored, and foreign white. 
Array curves above, with average points 
marked bv crosses and numbers; frequency 
curves below; the latter based on 5-vear in¬ 

tervals. The curves for all white and all col¬ 
ored are typical J-shaped curves; but the 
figures for foreign whites give a reversed- 
curve array (with average very close to the 
median) and a bell-shaped frequency curve. 

Fig. 4. Gradations ol farm sizes (improved 
land only) in 1860, for Georgia, Alabama, and 
the whole United States. Average points 
marked by crosses and numbers. (At that 
time most of the southern states were above 
the national average in size of farms, and also 
in per capita wealth.) These are typical 
J-shaped array curves, with averages consider¬ 
ably above the medians. 

Fig. 5. Farms in the United States and Ala¬ 
bama, graded by value of products not fed to 
livestock, in 1899 (census of 1900), for white 
and colored separately. Average points marked 
by crosses and numbers. These curves too are 
typical J-shaped arrays, very similar to those 
in fig. 4. 

SOME LITTLE KNOWN RACE DIFFERENCES, WITH SPECIAL REFERENCE IO 
ALABAMA 

Roland M. FIarper 

University, Ala. 

Section III 

(This paper when presented was illustrated by three historical graphs and one contemporary graph. But 

the historical graphs ended with 1940, for corresponding figures for 1950 were not yet av ailable, though about a 
rear had elapsed since the census. So it has seemed best not to publish them until they can be brought more 
nearly up to date.) 

The wave of Communism that seems to be 

sweeping over the world has led many people 
in the last few years, even some who pose as 
scientists, to try to minimize racial differences, 
regardless of the lact that one of the main 
tendencies of science is to discover more and 
more differences between things formerly not 
distinguished, such as species of plants and 
animals. 

The equalitarians would have us believe 
that race has no mote significance than the 
differences between blondes and brunettes, lor 
example. If some races appear to be more in¬ 
telligent or prosperous than others, they 
would attribute that to ditlerences in climate 
or other environmental factors, ot to differ¬ 
ences in opportunity, which they think can be 
eliminated by conceited efforts, especially in 
the tields of health and education. 

But there are some fundamental dilfei- 

ences, commonly overlooked, which cannot 
be eliminated by any known processes ol edu¬ 
cation, exhortation, legislation, ot philan¬ 
thropy. 

The most obvious and familial racial dif¬ 
ferences are in bodily characteristics, such as 
skin, hair, and cranial index. These have 
long been taken cognizance <>l In anthropol¬ 
ogists, examining one individual at a time, 
and little more needs to be said about them 
here. Less familiar are demographic cliller- 
ences, ascertainable only I tom studies ol hu ge 
populations, and capable ol being illustrated 
by statistics and graphs, historical or other 
wise. 

Demographic dillerences can be lurihci 
divided into two groups. Fiist. lundamental 
ones not easily modified by education ot 
otherwise, such as the ratio ol the sexes, cs 
pecially at birth, the average age at marriage. 
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and the percent single and married at dif¬ 
ferent ages, intelligence, ambition and morals 
might also be put in this group, for they do 
not seem to change much from one genera¬ 
tion to another. 

What might be called cultural demographic 
differences include such matters as health, 
wealth and education, which have changed 
considerably in the recent past, and presum¬ 
ably ate still capable of improvement by con¬ 
certed effort. Although there are still con¬ 
siderable racial contrasts in these particulars, 
they are less now than formerly, and it is 
conceivable that all races may ultimately 
reach an approximately equal bigh level, be¬ 
yond which no further improvement can be 
expected. 

This study is concerned only, or primarily, 
with the fundamental demographic differ¬ 
ences mentioned in a preceding paragraph. 
To simplify matters, the statistics used are for 
Alabama only, though occasional reference 
may be made to other parts of the world for 
comparison. Some of the statistics used for 
“colored” include Indians, Chinese, etc., but 
in this state those are too few in comparison 
to negroes to make any perceptible differ¬ 
ences in the tatios. 

Sex ratio. It has long been known that 
there is usually a larger proportion of male 
births among whites than among negroes. 
There has been much speculation cm the sub¬ 
ject, but no way has yet been found to 
change the ratio, or determine the sex of in¬ 
fants at will. Reasonably complete registra¬ 
tion of births began in Alabama in 1925, and 
in some northern states much earlier, but the 
whole United States was not covered until 
1933. However, a useful substitute for the 
sex ratio at birth is the ratio of boys to girls 
in the population under ten years old, which 
can Ire had for every state for every census, 
back to 1830 lor negroes, and still eailier for 
whites. 

The ratio of the sexes is always less at ten 
years than at birth, on account of greater 
mortality of males than females at nearly all 
ages (which results in more old women than 
old men in practically all civilized countries). 
But the ratio for the first ten years is very 
useful tor geographical and historical com¬ 
parisons. Curves based on this ratio tor 
whites and negroes in Alabama show a trend 
mostly downward since the earliest censuses 
(with a little rise after the Civil War, which 
tends to confirm a widespread belief that 

more boys are born during and soon after a 
war than at other times), but they are re¬ 
markably parallel all the way from f 830 to 
1940. In 1940 die ratio of males to females in 
Alabama, and most other parts ol the coun¬ 
try, at birth was about 1.06 for whites and 
1.03 for negroes, and at ten years about 1.03 
for whites and 0.99 for negroes. (There seem 
to be no data available to show how much, if 
any, blacks and mulattoes may differ in this 
respect.) 

In the population of all ages in Alabama, 
males were in the majority among the whites 
until about 1939, except for about f5 years 
after the Civil War; but females have been in 
the majority among the negroes ever since 
about 1830. These sex ratios, either at birth or 
in the whole population, seem to be corre¬ 
lated in some way with ambition and self- 
reliance. 1 discussed this briefly in this Jour¬ 
nal, vol. 17, p. 12 (October, 1945), and need 
not dwell on it further here. 

Age at marriage. In Alabama, as in most 
other states, there are no published statistics 
showing directly the average age at marriage, 
as there are for some foreign countries. But 
we can get at it indirectly by means of sta¬ 
tistics showing the percent single, married, 
etc., at different ages, which can be had for 
every state, with races separated, as far back 
as 1890. The age at which half the popula¬ 
tion of either sex is still single should indicate 
the median (which in this case is not very 
different from the average) age at first mar- 
riage pretty well, except that a little adjust¬ 
ment should be made for those who never 
marry. 

A graph published in this Journal, 18:13 
(April, 1947) shows such curves, for women 
only. Those in the upper section are based 
on the marital condition statistics just men¬ 
tioned, and those in the middle section were 
derived in a different way from the Differen¬ 
tial Fertility bulletins of the U. S. Census, re¬ 
ferred to on the page facing the graph. Both 
show that negro women marry a little earlier 
than white women, but the differences are 
not conspicuous on the scale used. 

Another way of getting at it is to compute 
the average number of men and women (over 
21) per family, which can be had for whites 
back to 1850 and for negroes back to 1890. 
If every one married at 21, there would be 
approximately one man and one woman per 
family; but if a young man or woman re¬ 
mains single for a few years after passing 21, 
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he (or she) becomes an extra adult in some 
i family, either that of his parents, or in a 

boarding-house elsewhere. 
A historical graph based on such statistics 

shows quite plainly that there are usually 
i more men and women per family among the 
t whites, because they marry later than negroes. 

(But there was a shortage of white men per 
family for awhile after the Civil War, especi¬ 
ally in the South.) But the negro curves, es- 
pecially the one for women, show an unex¬ 
plained upturn in 1940, which should be 
checked by examining the figures for single 
counties, and comparing Alabama with other 

| states, and by the 1950 figures when they be¬ 
come available. 

Bachelors and spinsters. In every country, 
especially the most highly civilized ones, some 
people who reach advanced ages never marry, 
for one reason or another. Age 45 is a con¬ 
venient basing point, for that is one point 
common to all the census tables on the sub¬ 
ject, and there are few first marriages beyond 
that age. 

In the white population over 45 in Ala¬ 
bama, spinsters reached a high of nearly 9% 
(probably attributable in large part to the 
Civil War) in 1900, and declined to a little 
less than 7% in 1930 and 1940. Bachelors 
ranged between 5% and 6% most of the time 
since 1890. Negro bachelors were around 4% 
most of that time, with an unexplained up¬ 
turn in 1940, while negro spinsters (on the 
face of the returns) were between 3% and 4% 
throughout the fifty-year period. (In the 
whole United States at the same time they 
ranged between 4% and 5%. 11 some of 
them did not tell the truth about themselves, 
they were pretty consistent about it, in the 
aggregate.) 

Morals. Censuses naturally do not — and 
cannot—inquire directly into morals, but some 
indirect indications are available in census 
tables and other statistical sources. 

The United States statistics of illegitimacy, 
collected in connection with annual reports 
on births, are not as complete and accurate 
as those of many European countries, which 
have been keeping such records lot many 
years. But as far as they go they show it to be 
much more prevalent among negroes than 
among whites. And one can reach a similar 
conclusion from a close scrutiny of some ol 
the curves in this Journal, 18:13, previously 
referred to, which show the average, or mc- 
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dian, ages ol white and negro women at mar¬ 
riage, and also at the birth of their first child. 
See also a birth interval graph, elsewhere in 
the current volume, which shows the age 
distribution of white anti negro women who 
had their first child in 1940, for the whole 
United States. (For Alabama alone, there 
would be less difference, because whites tend 
to marry earlier in the South than in the 
North.) 

It should be conceded, however, that ille¬ 
gitimacy is decidedly less in our negro popu¬ 
lation than in some South American countries 
that keep such records. And some supposedly 
enlightened European countries have an un¬ 
enviable record in this respect. This is prob¬ 
ably correlated with the excess of women in 
our negro population and in most European 
and Latin-American countries. For where 
there are not enough men for every woman 
to have a husband, it seems that some do not 
let that deter them from becoming mothers. 
To put it in another way, according to the 
law of supply and demand, where there is a 
surplus of women, they are not valued very 
highly. Some countries that keep separate 
records of Jews, such as Canada, show that 
that race has the largest excess of men and 
the lowest illegitimacy rate ol any population 
group. 

A study of recent Alabama blood tests by 
J. Herman Johnson in this Journal, 20:29-36 
(August, 1950) gives some more specific indi¬ 
cations of moral conditions. At the time he 
made his study, returns from only 35 coun¬ 
ties were available, but they covered over 
700,000 persons, of both races and sexes be¬ 
tween the ages of 14 and 50, and should be 
representative enough. He tabulated the re¬ 
sults in various ways, and the graph here pre¬ 
sented is based on his Table 4 (page 35). Com¬ 
plete records might have made the curves a 
little smoother, but as they stand, the racial 
contrasts are so striking as to require no com 
nrent. 

This shows pretty plainly the moral hazard 
that would lie involved in putting white and 
negro children in the same schools, as some 
of the enemies ol the South are now striving 
desperately to bring about. Some important 
additional light on the subject can be loutul 
in a paper by Elolnnan and Schafiner in the 
American Journal ol Sociology (Chicago) lot 
May, 19 17. 

Ambition. There is no known direct sta 

list it a I measure ol ambition, but we have a 
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lew indirect indications. One, applicable to 
farmers only, is the size and value of farms. 
It goes without saying that a man who oper¬ 
ates a large and prolitable farm, year after 
year, is more ambitious than one who has a 
small farm that affords him a bare living, 
even ll he owns it. 

Separate statistics for white and colored 
farmers in the United States go back only to 
1900. From that time to the present, in every 
state where there are enough negro farmers 
to be statistically significant, the average one 
has had a farm just about hall as large and 
valuable as those ol his white neighbors, and 
income probably in about the same propor¬ 
tion, in spite of the fact that in the South 
the negro farmers tend to concentrate on the 
richer soils. (It should be noted here that in 
Alabama and neighboring states, “colored” 
and “negro" are practically synonymous. But 
in California, where nearly hall the “colored” 
farmers in 1900 were Chinese, their farms 
were nearly as valuable, and showed a higher 
value ol products per farm, as those of white 
farmers.) 

In Alabama in 1900 the average white lar- 
mer owned or operated a I arm ol 123.6 acres, 
with land and buildings worth $770; and the 
corresponding figures lor colored farmers 
(nearly all negroes) were 50.2 acres and $374. 
The corresponding figures lor 1940 were: 
white 98.1 and $2180, anti colored 38.5 and 
$865. And for 1945 (quinquennial agricul¬ 
tural census): white 100.8 and $3090, and col¬ 
ored 49.5 and $1204. The apparent increases 
in value in 45 years represent in part a real 
increase in prosperity, but are due mostly to 
inflation, caused first by increasing supplies 
ol gold, and then by two wars and a spend- 
thrift government, and the incessant demands 
of organized laborers for more pay, which 
tends to make all commodity prices higher. 

However, the negro farmers ol the South 
are by no means the poorest in the world. 
From all accounts, those of Europe, and es¬ 
pecially Asia, generally have smaller farms 
and lower standards ol living than our ne¬ 
groes. Booker Washington, who made a tour 
of Europe about 1910, was impressed with 
this, and commented on it in his book, “The 
Man Farthest Down” (1912). 

Another index of ambition, but not so re¬ 
liable because there are other factors in¬ 
volved, is home ownership. City people gen¬ 
erally have larger incomes than country peo¬ 
ple, lor people would not be continually 
moving from country to city il they did not 

expect to better themselves economically 
thereby. But there is usually less home owner¬ 
ship in city than country, on account ol the 
many apartments in cities, whose occupants 
cannot own them, unless they happen to own 
the whole building, while a man who clears 
a patch of new ground and builds himself a 
house ol logs cut on the place is almost neces¬ 
sarily the owner of it. But considering city 
and country separately, the most ambitious 
and successful people are most likely to own 
t heir homes. 

The census of 1890 is the first one that gave 
statistics ol home ownership by race, and the 
only one that separated blacks from mulat- 
toes in that particular. In that year 53.8% of 
the white families in Alabama, 14.8% ol the 
mulatto families, and 11.1% ol the black 
families owned their homes. Since then home 
ownership has decreased among the whites 
with the growth of cities, and increased 
among the negroes as they got farther away 
Irotn slavery. In 1940, fifty years later, 40.7% 
of the white families and 20.3% of the negro 
families in Alabama owned theii homes. I 
discussed this matter in considerable detail, 
with statistics for different regions, and the 
urban and rural population of each, in this 
Journal, 18:18-20. (April, 1947). 

In conclusion it may be said that in Ala¬ 
bama, as elsewhere, some negroes can be 
found who tire superior to some whites in in¬ 
telligence, morals, self-reliance, ambition, 
wealth (as indicated by size and value of 
farms, etc.), or some other desirable quality. 
But the fundamental demographic differ¬ 
ences, based on totals and averages, are as in¬ 
dicated above; and some of them at least seem 
to be pretty permanent, even il the Commu¬ 
nists or equalitarians would like to deny their 
significance. 

Results of recent blood tests in 35 Alabama counties, 
based on |. Herman Johnson’s Table 4, in this Jour¬ 

nal, vol. 20, p. 35-. August, 1950. 



SOME STATISTICS OF INCOMES IN THE UNITED STATES 
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Section VI 

The income of a given country, state, or 
population group is often a subject of in¬ 
quire, but not easy to measure satisfactorily. 
A method that is often used to determine the 
annual per capita income of a given area, 
such as a state or county, is to add the value 
of production of mines, forests, farms, fac¬ 
tories, etc., in a given year, and divide the 
sum by the number of inhabitants. But there 
are many uncertainties involved in such a 
calculation, for some products might be 
counted more than once as they change hands 
and undergo processing on their way from 
mine, forest or farm to consumer, and some 
are easily overlooked. 

In a whole country it might not be neces¬ 
sary to count wage and salary payments and 
business prolits, for those usually come out 
of the production of goods. But they might 
be very important in limited areas, such as 
the District of Columbia, which has hardly 
any farming or manufacturing, but thou¬ 
sands of well-paid government employees. 
And if Florida, for example, had such sterile 
soil that farming was impossible, and no lum¬ 
ber industry because it was desired to pre¬ 
serve the trees for scenic effects, and no manu¬ 
facturing because of lack of coal, its fine cli¬ 
mate would still attract multitudes of tour¬ 
ists, and the residents might make a good 
liv ing by catering to their wants. 

In practically every city there are people 
whose income, or a large part of it, is derived 
not from local production, but from invest¬ 
ments in enterprises located in other counties 
or even states, and whose production would 
have been counted at the places where they 
are located. Furthermore, even if commodity 
production and wage payments could all be 
satisfactorily accounted for, the method of di¬ 
viding total earnings by population would 
afford no means of separating races or sexes, 
which is olten desirable. 

Income tax returns have covered the whole 
United States since 1915, and can be tabu¬ 
lated separately for every state and county, 
but they are not complete, for there have 
always been many incomes too small to tax, 
especially in the first few years, when the 
minimum taxable income was $3000. The 

matter is further complicated by numerous 
deductions and exemptions involved in dis¬ 
tinguishing between gross and net incomes. 
And the income tax makes no distinction of 
i ace or sex. 

An attempt was made in the United States 
censuses of 1940 and 1950 to get accurate re¬ 
turns of income by asking every fifth person 
to report his income for the preceding year. 
But there was much opposition to that, tor 
many people did not like to disclose their 
private affairs to an enumerator who might 
be a neighbor, or were afraid the information 
might be used against them by the income 
taxers. And the fifth person would olten be a 
wife, who did not know the details of her 
husband’s business, or a child, who knew 
nothing at all about the family income. There 
were also many uncertainties involved in 
counting income, and distinguishing between 
gross and net incomes. For example, a small 
farmer and his family might consume most 
of what they produce, and be unable to esti¬ 
mate its value with any degree of accuracy. 

Income per family is more significant in 
some ways than income per capita. On a small 
farm the head of the family might handle all 
the money, but his wife and older children 
might help him materially in earning it, and 
should not be rated as non-producers. But in 
a city family there might lie two or three 
wage-earners. The matter is complicated fur- 
there by the fact that in every city there are 
many unmarried young people earning their 
living, whose parents might be back on the 
farm, or in a different city or state. 

In spite of all these inherent difficulties, 
the U. S. Census Bureau has been making 
nation-wide surveys ol income by sampling 
methods in recent years, not confining them 
to census years. The errors involved, if any. 
probably balance each othei to a considerable 
extent, and the results seem consistent enough 
with till available information, and should be 
useful for comparing conditions at different 
times and places, il the same methods are 
used each time. 

The present studs is based on a quarto bill 
letin ol 29 pages, entitled (anient 1’opula 
lion Reports, Consumer Income. Se ries 1’tit'. 



54 Roland M. Harper 

No. C>, Income of families and persons in the 
United States, 1948; dated Feb. 14, 1950. It is 
for the whole United States, without separa¬ 
tion of states, but separates the urban, rural 
non-farm population, and also white and 
“non-white.” It gives data for families of 
different sizes and occupations, individuals 
not in families, etc. But for the sake of sim¬ 
plicity I am using here only the figures for 
families, and omitting the rural non-farm 
category, which is approximately intermedi¬ 
ate between the urban and rural-farm groups. 

The bulletin does not give total or average 
incomes, but tabulates the data by income 
size groups, from under $500 to over $10,000, 
and gives the median for each population 
group. The average for each group can be 
calculated approximately, but not exactly, for 
all incomes over $10,000 are lumped together. 
In my calculations I have assumed that the 
average ol those over $>10,000 is $15,000; but 
it might be a little more than that. 

The results are now presented in a table 
and a graph. The uncertainty about the aver¬ 
ages ol the incomes over $10,000 affects the 
averages in the table somewhat, but not the 
medians (which are taken direct from the 
census bulletin) or the graph. 

Selected statistics of family incomes in the 
United States, 1948: 

White Colored 

Aggregate 

Average $3785 82089 

Median $3210 $1768 

Urban 

Average $4210 $257.5 

Median $3694 $2172 

Rural farm 

Average 82712 81185 

Median $2235 $ 942 

The graph shows the income statistics in 
array form, with separate curves for urban 
and rural, white and colored. Curves for the 
aggregate and rural farm population could 
have been added, but would have crowded 
the graph too much. In an array graph such 
as this, horizontal distances represent percen¬ 
tages, and the distance from any point on any 
curve to the right and left margins indicates 
the percent of incomes above and below the 
corresponding figure. The median point on 
every curve is where it crosses the middle or 
50% line. Other percentage numbers are not 
indicated because they can be counted in 

either direction, but the quartile, or 25% and 
75%, lines have been drawn. 

From the table it is immediately apparent 
that the average and median incomes of white 
families in the whole United States are nearly 
double those of the colored. (If we had separ¬ 
ate figures for blacks and mulattoes, Indians, 
Chinese, Mexicans, etc., they would doubtless 
show some variations.) But the contrasts are 
less in cities, where wages are now regulated 
more or less by law, than on farms, where a 
family’s earnings depend almost entirely on 
their own ambition and ability. 

Both table and graph show that the aver¬ 
ages are above the medians in every case. This 
seems to be a fundamental property of statis¬ 
tics of this sort, because in every character¬ 
istic that is desirable or difficult of attain¬ 
ment, such as age, intelligence, wealth, etc., 
there seem to be always more individuals be¬ 
low the average than above. (This is discussed 
in more detail in a paper on human traits, in 
the current volume.) 

This is a matter of profound significance 
in a supposedly democratic government like 
ours, that is too generally overlooked. For 
the below-average majority stand to gain by 
any measures looking toward the equaliza¬ 
tion of wealth (the “welfare state” principle), 
and if they are sufficiently organized and de¬ 
termined they can elect men to public office 
who will cater to them, “soak the rich,” and 
thus make the whole country poorer. For ef- 
ficient people are not likely to exert them- 

Array curves for family incomes in the United 

States, 1948, separating the urban and rural-farm 

population, white and colored. The distance from any 

point on any curve to the right and left margins cor¬ 

responds with the percentage of incomes above and 

below that point. The average point on each curve is 

indicated by a cross, and the corresponding number. 

50 
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selves much if their profits are to be taken 
from them by taxation, or the inefficient if 
they can always look to the government for 
support in these times of distress. Such a pol¬ 
icy is now causing the downfall of England, 

and is a grave menace to the Elnited States, 
unless we see the error of our way pretty 
promptly, and disfranchise some of the sub¬ 
normal people by intelligence tests or other¬ 
wise. 

AERIAL PHOTOGRAPHS AND THE MANAGEMENT OF SMALL FOREST 
HOLDINGS 

By Evert W. Johnson 

Forestry Department, Alabama Polytechnic Institute, Auburn, Alabama 

Section IV and VI 

lx the Southern Pine region of Alabama, 
which includes most of the southern two- 
thirds of the state, are large areas of forest 
lands in ownerships ranging from 300 to 
5,000 acres. About fifty percent of these are in 
farms with the remaining acreage divided 
among owners in several different professional 
and business classes. A large percentage of the 
latter can be considered absentee owners. 

Forest lands in this acreage class are among 
the thorniest problems facing the economist 
interested in seeing all forest lands producing 
to their capacity. Here great forestry poten¬ 
tialities exist and yet here also some of the 
poorest management is being practiced. One 
of the reasons for this situation is that the 
acreages involved are too small for industrial 
purposes and normally cannot support resi¬ 
dent foresters or managers. On the other 
hand, they are too large to be handled by 
county or farm foresters. Generally such for¬ 
esters are required to work on areas under 
300 acres. The owner must, therefore, fall 
back on the consulting forester for advice. 
This is normally a rather expensive under¬ 
taking and as a result most owners are hesi¬ 
tant to use their services. If the cost of such 
advice could be brought down to reasonable 
figures, the consultants would undoubtedly 
be called on for more work on such areas. 

The main cost item to the consultant is the 
timber cruise or inventory, which is essential 
since a management plan cannot be drawn 
up without information. Backed up by ex¬ 
perience on both large and small holdings in 
the northeast and on large holdings in the 
South, the statement can be made that the 
cost of such inventories can be cut consider¬ 
ably by the utilization of United States De¬ 
partment of Agriculture aerial photographs 
and very simple photogrammetric instru¬ 
ments. 

Aerial photographs, when used in conjunc¬ 
tion with ground cruises, can supply a great 
amount of information to foresters setting up 
management plans. When used correctly, 
recognizing their potentialities and limita¬ 
tions, aerial photographs can supply more 
information, and in many cases more accur¬ 
ate information, than conventional ground 
methods. Furthermore, this could be clone at 
a lower per acre cost. This is particularly 
true of the Southern Pine region, which, be¬ 
cause of its comparatively extensive homog¬ 
enous stands, relatively simple species com¬ 
plex (at least from the utilization point of 
view), and level terrain, is probably the re¬ 
gion of the United States best suited to the 
use of aerial photographs. 

This differential in costs per acre, for com¬ 
parable results, can be visualized when the 
methods of operation are compared. A con¬ 
ventional cruise of an area is usually made by 
running cruise lines across the property at 
regular intervals, making a sketch map as 
the work progresses and either taking a 
sample of timber volume and growth on 
sample plots regularly spaced along the cruise 
line or tallying all the timber along a con 
tinuous strip superimposed on the cruise line. 
The primary purpose of this procedure is to 
obtain a sample of timber volume and growth 
on the area, stratified by forest type and site. 
Since the number of sample plots or the num¬ 
ber of chains of strip run in each classifica¬ 
tion is known, a good estimate of per acre 
volume or growth can be made. I'his. how 
ever, is only part of the problem. 1'he next 
step is the determination ol total volume or 
growth on the entire area. The onl\ available 
area control is the percentage of total line 
run in each type classilication, modified In 
the sketch map made while running the' 
cruise. Such area estimates ate olten the' major 
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contributing lactoi in erroneous timber esti¬ 
mates. 

In order to control this error, the cruise 
lines are spaced closer together in an attempt 
to obtain a better idea ol the position of the 
type lines. This quickly results in the appli¬ 
cation of the law ol diminishing returns. It 
costs money to have men “bucking the brush.” 
In addition to this, the volume and growth 
sample may become unnecessarily large, statis¬ 
tically speaking, and add to the work of com¬ 
putation. This means that the forester using 
conventional ground methods quickly runs 
into economic trouble if he attempts to im¬ 
prove his area control. 

The problem of accurate mapping at a rea¬ 
sonable cost also manifests itself in the con¬ 
struction of planimetric base maps. Such 
maps are of great value to the forest planner 
but in many cases the cost in time and money 
of traversing the roads and streams with plane 
table or staff compass is so great that a com¬ 
prehensive base map is never compiled. 

Contrast the above with what can be done 
with aerial photographs. Starting from scratch 
and using only very simple and inexpensive 
equipment, the forester, working alone, can 
set up and finish a detailed base map of an 
area of 5,000 acres within three working days, 
provided base control is available. Such a map 
would be comparable in accuracy to one made 
on a traverse board or with a staff compass, 
and would be, in all probability, much more 
detailed. Not only major features would be 
shown but also such minor features as foot 
and jeep trails, logging roads, and small 
streams in all their ramifications. Such a map 
made by conventional ground methods would 
be prohibitively expensive. 

On this base the forester would then com¬ 
pile a forest cover map. This map would 
distinguish between age or condition classes, 
density classes, and such broad species classes 
as pine, pine-hardwoods, hardwoods, cypress, 
juniper, and cypress-hardwoods. This species 
classification is well adapted to this region 
and is one that is often used by ground 
cruisers themselves. These classes or forest 
types would first be identified and delineated 
on the photographs by stereoscopic analysis, 
then checked in the field and transferred to 
the base map. This process would take about 
two working days to complete. The resulting 
type map would provide 100% area control 
for the volume estimate. Since the entire area 
lies revealed on the photographs there would 
be no guesswork as to where the type lines 

I olt it son 

were located. The forest population would 
lie completely and accurately stratified. 

With the type map completed before any 
ground cruising is done, it becomes possible 
to control the sample. Both the number and 
the location of sample plots are subject to 
control. Once the relative homogeneity rof 
each classification has been tested, the re¬ 
quired number of plots can be computed. The 
distribution of these plots is then up to the 
forester. From the statistical point of view, if 
the population is completely and accurately 
stratified and the stratifications are homoge¬ 
neous within the limitations of the classes, the 
location of sample plots in accessible areas 
would not introduce a bias. Since, for all 
practical purposes, the above limitation would 
be met by careful stereoscopic analysis of the 
photographs, coupled with Held checking, 
the sample plots could be located on the type 
map adjacent to routes ol travel such as 
roads and streams. Where, because ol a scar¬ 
city of roads or trails, it becomes necessary to 
run strips across the property, the sample 
plots would be located on the type map be¬ 
fore going into the field. It must be remem¬ 
bered that the location of the plots is done on 
the type map, not on the photographs. This 
removes any personal bias on the part of the 
individual locating the plots. 

At this point I believe it becomes obvious 
that this is a rather complex subject. While it 
is a money and time-saving technique it is 
also one that cannot be handled except by 
foresters trained in the use of aerial photo¬ 
graphs. 

Since the end of World War II, forestry 
schools all over the country have included 
courses in the use of aerial photographs in 
their curricula and recent graduates have had 
some exposure to the subject. The older men, 
however, those who have retired from public 
or private forestry to go into consulting, are 
often woefully weak on the use of aerial 
photographs and in many cases are actually 
hostile to the whole idea. An attempt is be¬ 
ing made to reach these men through special 
short courses designed to give them, and 
other interested individuals, the basic infor¬ 
mation in condensed form. Here in Alabama, 
the Forestry Department of the Agricultural 
Experiment Station has given one such course 
and hopes to give more in the future. This 
should tend to make the use ol aerial photo¬ 
graphs in forest mensuration and manage¬ 
ment more widespread. 

The United States Department of Agricul- 

) 
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ture, through several ot its agencies, has had 
aerial photographs taken ot large areas of 
the country for agricultural planning pur¬ 
poses. This photography has, in the main, 
been flown on a county basis. The agencies 
having the work done have been the Agri¬ 
cultural Adjustment Administration, the Pro¬ 
duction Marketing Administration, The Soil 
Conservation Service, and in some cases the 
Forest Service. This photography is available 
for purchase by the public and is the sole 
reason that makes the use ol aerial photo¬ 
graphs possible on small holdings. If the 
land owners had to contract for their own 
photography the whole idea would have to 
be abandoned. The costs would be too high. 

It must be admitted that, except where the 
Forest Service has drawn up the specifica¬ 
tions, the USD A photographs are not ideal 
for forestry purposes, yet good work can be 
done with them. They are usually general 
purpose photographs and differ from forestry 
purpose photographs in the film-filter-scale 
combination. In spite of this, the greatest 
limiting factor in the use of USDA photog¬ 
raphy is the age of the photographs. The 
rate ot change in forest stands here in the 
South is so great that photographs over ten 
years of age would be badly out of date and 
much ground work would be necessary to 
make the necessary corrections. Even old 
photographs, however, can be used for com¬ 
piling base maps, so they are not completely 
useless. 

USDA aerial photographs are easily ob¬ 
tained at a very low cost. The usual proce¬ 
dure used to secure such photography is to 
visit the local office of the Soil Conservation 
Service in the county where the land is lo¬ 
cated and find the area on the index mosaics. 
From the index mosaics the numbers of the 
necessary photographs are determined. Stereo¬ 
scopic coverage is essential. The Soil Conser¬ 
vation Service representative will help pick 
out the photographs and will assist in order¬ 
ing them. The cost varies with the number 
of prints ordered. At the present time the 
cost of contact prints is $0.80 each in orders 
of from one to five prints. In orders of six to 
a hundred the cost is $0.50 per print. Since 
an area of 5,000 acres would seldom require 
more than eight photographs, the maximum 
cost would seldom run over $4.00 for the 
photographs alone. For 5,000 acres this would 
come to $0.08 per acre. 

The instruments required for an operation 
such as the one visualized in the early por¬ 

tion of this paper would be the usual forestry 
and drafting room instruments plus a few 
specialized pieces of equipment. These spe¬ 
cialized pieces would include a pocket lens 
stereoscope, parallax wedge, micrometer 
wedge, density guides, and dot grids. A trac¬ 
ing table would also be necessary. 

The stereoscope would be used to view the 
photographs three-dimensionally. This is es¬ 
sential since the forest has height as well as 
length and breadth and can only be analyzed 
when viewed stereoscopically. Lens stereo¬ 
scopes are preferred since with them the 
photo-image is larger and clearer than with 
mirror stereoscopes. In addition to this, stand¬ 
ard parallax wedges are designed to be used 
with lens stereoscopes. Lens stereoscopes are 
also very much less expensive than the mirror 
type. A folding pocket lens stereoscope can 
be purchased for approximately $12.00. One 
can be improvised from inexpensive magni¬ 
fying glass lenses for a much lower cost. 

Parallax wedges, micrometer wedges, den¬ 
sity guides, and dot grids are lane Film Posi¬ 
tive Prints and all can be purchased from the 
Division of Engineering of the Linked States 
Forest Service. The parallax wedge is used to 
measure differential parallax on the photo¬ 
graphs to determine tree heights. The cost 
of a parallax wedge is $1.10. 

I he micrometer wedge is used to measure 
short distances with extreme accuracy, usu¬ 
ally in thousandths of an inch. Such wedges 
are used to measure the lengths of the tree 
shadows on the photographs to determine 
the heights of the trees. This is an alternative 
to the use of the parallax wedge and is often 
used when the ground is level. On rolling 
sites the parallax wedge would he preferable. 
I he cost of a micrometer wedge is $1.00. 

Density guides are used to provide a refer¬ 
ence from which visible crown closure ol for¬ 
est stands can be estimated from aerial photo¬ 
graphs. When using a density guide one 
should be careful to use one that is designed 
for the scale of the photographs being ex 
arnined. The cost varies, but is in the neigh 
borhood of $1.00. 

Dot grids are used to measure areas and art 
often used in place ol a polar planimeter. 1 lit 
accuracy of the measurement depends on tin 
density ol the dot pattern. 1 arge areas do not 
need as dense a pattern as small areas but lot 
areas from $00 to 5.000 acres at a scale ot 
1:20000. which is usual I’SDA photo-stale, 
a grid with a(> dots pet septan' inch would In 
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desirable. Dot grids, regardless ol the number 
of dots per inch, are priced at $1.75. 

The tracing table is often an integral part 
of the drafting room equipment but if one is 
not available, it can easily be fabricated from 
fluorescent light units, heavy duty window 
glass, and a wooden frame for about $15.00. 

The consultant could, if he desired, invest 
in heavier and more expensive instruments 
such as a vertical sketchmaster or multiscope 
but it would not be advisable until the vol¬ 
ume of work demanded more advanced equip¬ 
ment. 

As can be seen, the total investment in spe¬ 
cialized equipment, including the tracing 
table, would be very small, totaling approxi¬ 
mately $32.00. Of this equipment only the 
Line Film Positive Prints would be subject to 
wear and even they, with reasonable care, 
would be good for several months of heavy 
use. For this reason it is difficult to estimate 
tire ellect of equipment amortization on the 
per acre cost of a timber estimate and map. 
The cost estimates which follow, contrasting 
aerial techniques with conventional ground 
methods, will be, for that reason, based on 
labor cost plus those costs which can be as¬ 
signed to a specific job. 

Estimating the probable costs of mapping 
and cruising areas ranging in size from BOO 
to 5,000 acres for management purposes is 
quite a problem, since there are so many 
variables that must be considered. Among 
these variables are: size of area, shape of area, 
condition of the forest, and many others. In 
order to have a common base from which to 
make comparisons of the two methods, the 
following conditions will be considered: Four 
acreages will be used, based on the regular 
subdivisions of the General Land Office Sur¬ 
vey. These consist of: a one-half section or 
320 acres, two sections or 1280 acres, four sec¬ 
tions or 2560 acres, and eight sections or 5120 
acres. Cruising conditions are difficult to de¬ 
fine but will be considered average. The 
cruises are for management purposes and 

would include a volume estimate, growth es¬ 
timate, cull factors, and type map. Labor 
would be paid the standard wage. Ordinarily, 
conventional cruisers work for approximately 
$1.25 iter hour, while cruisers trained in the 
use of aerial photographs would demand a 
higher wage, which, for the purpose of this 
estimate, has been set at $2.00 per hour. For 
this type of conventional cruise the most ef¬ 
ficient crew is a single man. Such a cruiser 
would be expected to run two miles of line 
pei day, gathering volume and growth data 
on one-fifth acre plots, spaced at intervals of 
two chains. Fie would also make a sketch map 
as he proceeded. The cruiser using aerial 
photographs would use the technique de¬ 
scribed earlier in the paper to arrive at the 
same conclusions. 

Under these conditions it is estimated that 
the labor cost for a conventional cruise on 
320 acres would be $0,156 per acre while the 
photo-cruise would be $0,235. For 1280 acres 
the costs would he respectively, $0,102 and 
.80.071; for 2560 acres, $0,082 and $0,045; and 
for 5120 acres, $0,064 and $0,028 (See appen¬ 
dix for estimated breakdown). 

These comparisons show the effect of the 
new technique on the cost of labor. At the 
300 acre level the cost of an aerial cruise is 
appreciably higher than that of a conven¬ 
tional cruise, but as the acreages increases, the 
trend reverses and the per acre cost differen¬ 
tial becomes progressively greater favoring 
the aerial technique. 

It becomes evident, therefore, that econo¬ 
mies can be obtained by the application of 
aerial techniques to the cruising of small 
areas for management purposes provided the 
areas are over 500 acres approximately. The 
utilization of these techniques by the consult¬ 
ant could cut his costs appreciably, thus mak¬ 
ing it possible for him to lower his fees and 
better serve a.larger number of forest land 
owners. 

APPENDIX 

1 ABLE 1.-! 1 'i EMAIL OF Conventional Ground Cruisi? :r, Labor Costs IN INI SOU i hern Pini. Region, 1950 

G.L.O. 
Unit Area 

Percent 
Cruise 

Aiea to 
( raise 

I ime in 

Field 

I ime in 

Cilice 

1 ime to 
Finish 
Report 

1 otal 

Time 

Labor 
Cost 5, 

SI.2.5 hour 

Labor 
Cost Per 

Acre 

Sections Acres Percent Acres Hours Hours Hours 

!/2 320 10 32 16 16 8 40 850.00 $0,156 
9 1280 7 90 48 48 8 104 130.00 0.102 

4 2560 6 154 80 80 8 168 210.00 0.082 

8 5120 5 256 128 128 8 264 330.00 0.064 
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Table 2.—Estimate of Aerial-Cruising Labor and Photograph Costs in the Southern 

Pine Region, 1950 

G.L.O. 
Unit Area 

Nu ruber 
of Photos 

Photo 
Cost 

Time Required For 

Total 
Time 

Total 
Labor 

Cost @ 
S2/hour 

Total 
Cost 

Total 
per 
acre 
cost 

Photo Acre- 
Con- Inter- Trans- age 
trol pretation fer Count Cruise 

Compu¬ 
tation &: 
Report 

Sections Acres Hours Hours Hours Hours Hours Hours 

i,4 320 4 $3.20 till 16 16 36 $72.00 S75.20 $0,235 

2 1280 6 3.20 till 24 16 44 88.00 91.20 0.071 

4 2560 6 3.20 

O
f 

C
M

 

O
f 

O
l 24 24 56 112.00 115.20 0.045 

8 5120 8 4.00 3 3 4 3 32 24 69 138.00 142.00 0.028 

AN ORDOVICIAN BIOHERM IN JEFFERSON COUNTY 

Joseph E. Router, Jr., and E. Louis Vest, Jr. 

Birmingham-Southern College, Birmingham, Ala. 

Section III 

Reef Definition 

For clearness of meaning the authors deem 
it important that this paper be initiated with 
a definition of just what a reef is. Wilson1 
gives this definition: “A reef is a sedimen¬ 
tary rock aggregate, large or small, com¬ 
posed of the remains of colonial-type or¬ 
ganisms that lived near or below the surface 
of water bodies, mainly marine, and devel¬ 
oped relatively large vertical dimensions as 
compared with the proportions of adjacent 
sedimentary rocks. The organisms, generally 
corals and algae and less commonly crinoicls 
and bryozoans, creating the essential features 
of the reef, lived their mature lives on it and 
their hard parts remained in place altei 
death.” 

Purpose of Investigation 

In recent years reefs or bioherms have been 
receiving ever-increasing attention from na¬ 
turalists, biologists, and geologists alike. Wide¬ 
spread interest has developed among geol¬ 
ogists especially since various types of reefs 
or bioherms have been reported from rocks 
of Pre-Cambrian age to the present. Consid¬ 
erable work has been done of late on existing 
reefs, since so far as is now known, ancient 
reefs developed, lived, and died under the 
same conditions as those present today in the 
coral reef belts of the South Pacific. Only 
supposition can be made at die present con¬ 
cerning the environments of ancient reefs. 
Since it is impossible actually to observe the 
conditions under which they developed and 
because up until now so little work lias been 

done on the subject, it is impossible to say 
whether the environments were the same for 
ancient reefs as they are for present day ones. 

Location and Size of Area Under 

Investigation 

The particular reef under investigation is 
located about one half mile north of Gate 
City, Alabama, and about one thousand feet 
east of Madrid Avenue along the west face of 
Red Mountain. It was exposed by quailing 
some twenty-three years ago and is located in 
basal Lower Carters limestone. It is impos¬ 
sible to say exactly how much of the original 
reef is exposed. It is entirely possible that the 
major part lies under Red Mountain or pos¬ 
sibly only a southeastern propecting stringer 
or ridge is left with the principal mass having 
already been removed by erosion during the 
breaching of the Birmingham anticline. 

In another quarry on the same side of the 
mountain some one thousand feet northeast 
of the reef under investigation, two other 
small bioherms were located at about the 
same horizon. The latter two were not stud 
ied in detail since they were exposed on a 
vertical wall some thiit\ feet above the 
quarry floor. 

Hlstorv of Previous I\vtmica rtoxs 

So far as is known by the authors, there has 
been no thorough investigation ol this par 
ticular reel up to this time. Charles Runs' 

has mentioned the reel belore. but said noth 
ing more than that it contained heads of 
Stromatocerium. Coliniinmm. and v7<w- 
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pora, together with abundant bryozoa and 
brachiopods. He also mentioned Tetradium 
cellulosum and Cryptophragrnus antiquatus 
as occurring above the reel. No effort was 
made on his part to report on the reef in de¬ 
tail probably because it did not come under 
the scope of his work at that time and too, 
because of his probable lack of time. 

ENVIRONMENTAL CONDITIONS OF 
PRESENT DAY CORAL REEFS 

Extensive studies have been made of late 
by numerous workers concerning the present 
day environments of coral reefs. A. W. Gra- 
bau3 has said that calcareous algae anti the 
Hydrocorallines are among the more impor¬ 
tant forms which constitute modern reefs. Of 
the two classes of cotals, Madreporaria and 
Alcyonaria, the former seems to be much 
more important although corals in themselves 
olten play only a minor role in the actual 
construction of the reef. Sponges and bryozoa 
may in some cases form large parts of the 
reef; however, in others they are of minor 
importance. 

by far the greater reef belts occur within 
the zone of 28° north and south latitude, 
although some masses ol calcareous algae have 
been located as far north as 40° latitude. 

The location of major reefs in the lower 
latitudes is generally attributed to several 
factors. First, sunlight penetrates to greater 
depth and too, the seas are warmer with little 
temperature variation throughout the year. 
Corals seem to thrive best in water where the 
mean annual temperature is in the vicinity 
of 68°F. A change of 10°F or more either 
side of 68°F could be detrimental to the small 
colonial animals. Latitude alone is not the 
determining factor in the location of reefs. 
Warm ocean currents which are constant in 
their temperature and routes allow the growth 
and development of reefs well into the higher 
latitudes in some places throughout the world, 
especially in the Pacific ocean. Because of the 
many cold ocean currents in the Atlantic 
there is a marked scarcity of reefs even in the 
lower latitudes. 

Precipitation of calcium carbonate by the 
calcareous algae is much greater in shallow 
water where the temperature is fairly high. 
It is also necessary that the water surrounding 
the reef be in a state of agitation so that food 
may be brought to the attached animals. 
However, if the water is too rough the soft 
parts of the organisms may be injured. 

There has been some question as to the 
character of the sea bottom required for reef 
development. Grabau4 and T. W. Vaughn5 
have expressed the opinion that a hard bot¬ 
tom is necessary in order to support the 
weight of a reef. This seems reasonable 
enough when one considers the large vertical 
dimension of a reef. Another reason why a 
hard bottom would seem necessary is that a 
fine silty bottom would probably destroy the 
young polyps before they could develop, es¬ 
pecially in an area where storms and deep 
wave action are common. 

GEOLOGY 

Physical Description of the Reef 

The quarry laces toward the southwest, the 
strike of the vertical wall being approximately 
N 20' W. The largest exposed portion of the 
reef, which is located at the south end of the 
quarry, was measured along a vertical line 
from the highest point down to the slump 
material at the base and was found to be fif¬ 
teen feet high. The slump at the base pre¬ 
vents determination of how far down toward 
the Stones River-Black River contact the 
reef may extend. It may be that the base rests 
on the contact; however, this cannot be deter¬ 
mined without first removing a considerable 
amount of the slump. If an exposed contact 
a short distance away is projected under the 
reel, assuming there to be no great irregular¬ 
ity, the lowest exposed part of the reef would 
lie some eighteen feet above the contact. This 
would give a maximum height of thirty- 
three feet to the reef, since obviously it can¬ 
not extend any further down in the section, 
owing to the unconformity. The width of the 
principal mass of the reef at its exposed base 
is thirty feet, which is a minimum figure, 
(list to the north is another portion of the 
reef measuring fifteen feet in width and five 
feet in height. Obviously ihese two portions 
must be connected; however, the connection 
is also covered by slump. A total of the above 
figures would give a minimum width of forty- 
five feet and a maximum height of thirty- 
three feet. Farther to the north and imbedded 
in the coarse grained coral sand is a small 
detached portion of the main reef measuring 
five and one half by three and one half feet; 
this probably being loosened and displaced 
from the main reef during heavy wave action. 

The not tit slope appears to be very gentle, 
while the apparent south slope is rather 
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steep, being about 70° from the horizontal. 
Taking into consideration the dip of the 
underlying strata, the south slope becomes 
somewhat reduced with reconstruction of the 
original attitude. The original dip of the 
south slope can thus be calculated and is 
shown to be -15°, while at the same time the 
north slope becomes proportionally larger 
and teas calculated to be 36°. 

Stratigraphic Relations and Correlation 

At the north end, and in contact with the 
reef, is a thick, cross-bedded, coarse grained 
coral sand some twenty-seven feet thick. This 
biostrome strikes N 55°E and clips 25°S. It is 
composed chiefly of fragments of corals, crin- 
oids, brachiopods, bryozoa, and sponges, and 
is cemented with calcite. A massive detrital 
limestone is in contact with the reef on the 
southerly side and is composed of fossil frag¬ 
ments also derived from the reef, however, it 
appears to have undergone much less abra¬ 
sive action than the coral sand and contains 
more 11011-clastic limestone than the sand. 

1 his layer strikes N 50°E and dips 31 °S, but 
with corrections made lor regional folding, 
the material must have been deposited at an 
angle of some 6°. Immediately above the reef 
there are eighteen inches of light gray con- 
glomeritic limestone which probably resulted 
from partially consolidated calcareous mud 
being disturbed and somewhat reworked dur¬ 
ing heavy wave action. Above this conglom¬ 
erate is fifteen feet of rather dense limestone 
grading a color from a dark gray at the bot¬ 
tom to a light gray at the top. Next in the 
section are eighteen inches of light gray con- 
glomeritic limestone similar to that directly 
above the reef. The sea in the immediate 
vicinity of the reef must have been exceed¬ 
ingly shallow at this time for immediately 
above lies a line grained, cross-bedded, dark 
blue-gray limestone. This live foot layer con¬ 
tains thin layers of argillaceous material 
equally spaced every three quarters of an 
inch throughout its thickness. 

All of the above mentioned limestones oc¬ 
cur in the Lower Carters and rest uncon 
formably upon the Lebanon limestone which 
is the uppermost formation of ihe Stones 
River group in the Birmingham area. At 
Gate City, Alabama, this group totals 222 
feet. Ulrich is reported to have recognized 
the Murfreesboro, Pierce, Ridley, and Leb¬ 
anon limestones at l'ostei Mountain north¬ 
east ol Birmingham on the basis ol thoii los 

sil content, these being correlated with the 
formations of the same name in the Central 
Basin of Tennessee, the type section for this 
group. Whether these formations, other than 
the Lebanon, are present in the Birmingham 
area is debatable. Lithologically there is some 
evidence that they may be present; however, 
lossils are very poorly preserved in the lower 
part ol the group and positive identification 
cannot be made at this time. 

Aftei the deposition of the Lebanon lime¬ 
stone, the seas retreated from Alabama, leav¬ 
ing it as dry land for the remainder of the 
Chazyan epoch, while at the same time ma¬ 
terial totaling some eight thousand feet was 
deposited in eastern Tennessee including the 
Holston marble, Athens shale, Tellico sand¬ 
stone, and the Sevier shale. There is, there¬ 
fore, a great time gap between deposits of 
Stones River and Black River age in the Bir¬ 
mingham area. At Belleforte, Pennsylvania, 
limestone which is correlated with the Lenioi 
(Upper Stones River) is also succeeded by the 
Lowville, which in turn is correlated with the 
Lower and Upper Carters limestone. There is 
then, in Pennsylvania, a time lapse of about 
the same duration as that in this area. To¬ 
ward the close of the Chazyan epoch, the 
middle Ordovician sea spread out over the 
majority of the eastern United States includ 
ing northern Alabama. At the same time the 
sea began to encroach on low-lying areas ol 
land, coral reefs began to develop on a large 
scale. T. W. Vaughn0 has reported reefs 
formed by Siromatocerium, Tetradiiun, Haly 
sites, and Colurnnaria till the way from Can¬ 
ada and New York down the Appalachian 
Ridge and Valley province through Ken¬ 
tucky, Tennessee and Alabama. Thc\ have 
also been reported Irom middle Ordovician 
rocks in Minnesota, Wisconsin, and Missouri. 

The majority of the other Black River 

limestones above the reel are dense, medium 

thick heckled, and range in colm Irom deep 

blue to gray and clove. I wo important index 

fossils for the Carters limestone, I'etradium 
cellulosuni and Crybtobhraginus untitiuutus. 
were lound some ten feet above the teel 

Thin bedded, light blue to clove, Itighh 

argillaceous Erenlon limestone umonlorm 

able overlie rocks ol Black Rivet age. I lie un 

conformity is well exposed about fort\ leet 

below the south rim ol the huge quart v at 

Gttle Citv, and is fa ills well exposed in the 

smaller quarry just to the southwest. Phis 

unconlormitv represents the' absence ol the 
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Hermitage and Big by limestones oi the Cen¬ 
tral Basin ol Tennessee. 

The following is the list ot the fossils col¬ 
lected by the authors, and with the exception 
ot Tetrad/um and Cryptophragmus, all were 
collected from the reef proper: 

Algae 

Solenopora sp. 
Unidentified red and green algae 

Sponges 

Dystactospongia minor Ulrich and Everett 
Saccospongia ct. danvillensis Ulrich 
Cararocladia sp. 

Corals 

Favistella halli (Nicholson) 
Billingsaria sp. 
Tetradium ceUulosum (Hall) 

Brvozoa 

DekayeUa praenuntia Ulrich 
Numerous other unidentified species be¬ 

longing to the order Trepostomata. 

Braciuopods 

Finkelnburgia bellatula Walcott 
Hebertella ct. inscuplta Hall 
Rhynochotrema minnesotenses Sardeson 
Valcourea ct. strophomenoides (Ray¬ 

mond) 
Uygospira recurciostrist (Hall) 
Hesperorthis sp. 

Incertae Sedis 

Cryptophragmus antiquatus Raymond 
Slromatocerium pustulosum Safford 
Stromatocerium rugosum Hall 
Conularia sp. 

CONCLUSION 

By far the majority of the organic material 
of the reef consists of calcareous algae and 
Stromatocerium. Coral was a minor constitu¬ 
ent: one species of Favistella being all that 
was collected. Bryozoa and several species of 
brachiopods were especially abundant in the 
green shale throughout the reef, bryozoa of¬ 
ten being present in profusion. Sponges were 
much more common in the surrounding 
detrital material than in the reel itself. Many 
of these ancient animal groups so common 
during the Ordovician have no living repre¬ 
sentatives. It is difficult therefore to make 
generalizations as to the similarities in en¬ 
vironmental conditions required for the de¬ 
velopment of these ancient and modern 
reefs. If the conditions during the develop¬ 
ment of these Ordovician bioherms was any¬ 

thing like that ol present day coral reefs, the 
similarities must have been in mildness of 
climate. 

Low land areas with little surface relief 
predominated during this time with only 
slight, if any, abrasive erosion taking place. 
No silicious sands at all was deposited with 
the encroachment of the Black River seas, 
this being an exception to the general case. 
Some Argillaceous material was not entirely 
absent during the growth of the reef as shown 
by the calcareous shale in the reef itself to¬ 
gether with thin shale layers on the south 
slope. This argillaceous material was prob¬ 
ably derived from a pre-existing argillaceous 
limestone that was undergoing solution. So¬ 
lution then must have been the greatest ero¬ 
sive agent present at this time. A large part 
of the limestones, however, are themselves 
clastic which would indicate reworking and 
some short transportation; this being done by 
gentle current actions in the shallow sea. 
These gentle current actions were probably 
also responsible lor the cross bedding in both 
the coral sand and the surrounding lime¬ 
stones. Further evidence for the existence of 
shallow seas is the occurence of current ripple 
marks further to the southwest at the same 
horizon as the reef. 

The landscape then was one of shallow seas 
and low-lying flat land areas which may have 
been above sea level only during low tides. 
Some of the flats were probably slightly ele¬ 
vated on occasions thus causing drying to 
some degree. Re-encroachment of the sea 
would have reworked these somewhat dried 
calcareous muds resulting in intraformational 
conglomerates. These calcareous mud con¬ 
glomerates are present at several horizons 
above the reef. Thin layers of calcareous sand 
can be lound above the reef indicating that 
there was active biohermal development in 
the vicinity long after the death of the par¬ 
ticular bioherm under investigation. 
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SOME STUDIES ON THE MECHANISM OF BASIC HYDROLYSIS OF ESTERS OF 
TRIMETHYLACETIC ACID. A PRELIMINARY REPORT 

Arthur H. Neal 

Birmingham-Southern College 

E. Earl Royals 

Emory University 

Section II 

For the alkaline hydrolysis of aliphatic car¬ 

boxylic esters ot simple structure, there is 

much evidence to support the following me¬ 

chanism1. 

O 0~ o 
I! . II , II 

R_C-OR' + OH-±5 R-C—OR' ±5 R_C_OH'+OR ~ 

{1) OH 

OR ~+ RCOOH HOR'+RCOO 

The" reaction has been shown to be kineti- 
cally ot the second order2, many different 
experiments have shown that the ester mole¬ 
cule is cleaved at the acyl-oxygen bonds3, and 
other evidence indicates that the hydroxyl ion 
attacks the carbonyl carbon4. 

As the above mechanism would indicate, 
the reaction is markedly subject to steric 
hindrance such as that afforded by alkyl 
groups on the alpha-carbon. When the alpha- 
carbon is completely substituted as in tii- 
methylacetic esters, die carbonyl carbon is al¬ 
most completely shielded from the approach 
of the hydroxyl group, and these saponifica- 
tions are extremely slow. Under these condi¬ 
tions, as the preferred reaction path becomes 
almost inaccessible, it is possible that a mech¬ 
anistic changeover occurs, and the reaction 
takes place by a more favorable mechanism. A 
possible mechanism is the following: 

o o 
II II 

R_C—OR' + OH  ^ R_C—O _ 

This reaction is of the SN2 type, initiated by 
hydroxyl attack on the alkyl carbon which 
is rendered slightly positive by resonance ef¬ 
fects in the ester group. The mechanism 

wotdd lie characterized by second-order kine¬ 

tics, but unlike the first mechanism, would 

involve cleavage of the ester at the alkyl-oxy¬ 
gen bond. No evidence of this reaction has 

been reported in basic solution, although a 
similar reaction has been shown to take place 

in neutral solution for special structures such 

as beta-malolactonic acid5 and beta-butyro- 
lactone6. 

Some indication of the presence of mech¬ 

anism (2), in the case of highly hindered es 
ters, is given by the work ol Salmi and 

Leimu7. In studying the inlluence of struc¬ 
ture on the rate of alkaline hydrohsis ol ali 

phatic esters, the following results were ob¬ 
tained. 

Rel itive late s of alkal ine hydrolysis ol es- 

ters— RCOOR' 

R' 11 (Tl:i ('..,1-1 i (..,il. i t ,n. 11V, 

ch3 1-12 108 177 100 2-15 

C.,H 100 100 100 100 100 100 

n-c.pi. 8<) 80 85 80 77 00 

11 (: |t 1 8-1 80 75 78 77 (T.) 
11 2 / t)‘> 2:i i :i o 

R'-OilRC.OO + R'Oll (2) 
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In the data above, tlie rate ol die hydrolysis 
ol the ethyl estei is given the value ol 100, and 
each ol the other esters ol the given acid is 
compared to the ethyl ester. It is obvious from 
the results of these studies, that as the car¬ 
bonyl carbon ol the ester becomes more highly 
hindered, by substitution on the alpha-car¬ 
bon, the rate is determined to a greatei degree 
by the structure ol the alkyl group ol the 
estei. Furthermore, the magnitude of the el- 
1 ects is much greater than would lie expect¬ 
ed il the alkyl component were simply affect¬ 
ing the charge on the carbonyl carbon through 
inducive effects. T he great influence of the 
alkyl group on the reaction rate would be 
explained, however, it the alkyl group were 
the actual point ol attack in the molecule as 
in the case in mechanism (2), above. 

I he preceding work, indicating the possi¬ 
bility ol a new mechanism ol basic hydrolysis, 
suggested the present problem. 

Obviously, if the second mechanism of alka¬ 
line hydrolysis is followed at all, it occurs to 
an appreciable extent only where the gener¬ 
ally preferred mechanism (1), is greatly in¬ 
hibited by steric effec ts. I his would explain 
the failure to detect alkyl-oxygen fission in 
previous saponification reactions. Since tri- 
methylacetic esters have a neopentyl type 
structure, the carbonyl carbon atom is well 
shielded and these esters should oiler opti¬ 
mum conditions lot the appearance ol mecha¬ 
nism (2). Thus they were selected for this 
work. 

Mechanism (2), as mentioned before, should 
show second-order kinetics. In addition, since 
this mechanism would involve alkyl-oxygen 
lission, an alkyl group, assymetric at the point 
ol attachment, should be inverted in the 
course of the reaction. The problem thus re¬ 
solves itself into a study ol the kinetics of 
the reaction, and a study of the stereochemical 
course of the reaction. 

I he kinetics ol the alkaline hydrolysis of 
the ethvl and sec-octyl esters ol trimethyl- 

acetic acid were studied in 95 percent ethanol 
solution and in 70 percent dioxane solution. 
In all cases, the reactions were found to be 
kinetically of the second order. 

in order to determine the point ol fission 
ol the ester molecule, sec-octyl alcohol was re¬ 
solved into its optically active forms and 
then esterified with the acid chloride to give 
the corresponding optically active estei s. 
These esters then, should show an inversion 
in the optical rotation of the resulting alco¬ 
hol il mechanism (2) was followed. 

Samples of the optically active esters were 
hydrolyzed in 70 percent dioxane, and an 
attempt was made to recover the alcohols by 
fractionation. This method proved unsuc¬ 
cessful, however, and was rejected. Anothei 
method which is being tried at present seems 
to offer a better means of following the re¬ 
action. The ester is placed in solution in 95 
percent alcoholic sodium hydroxide. The 
optical rotation of the solution is then taken. 
The solution is then transferred to a flask 
and refluxed for a given period of time. The 
solution is then made up to the original vol¬ 
ume with alcohol, and the rotation of the 
final solution is taken. Several runs have been 
made in this mannei to date, but as yet there 
is no indication that inversion or racemiza- 
tion of the alcohol is taking place. 

It is planned to continue the study along 
the same lines, by attempting the hydrolysis 
ol the optically active esters with smaller and 
smaller concentrations of alkali. 
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WOOD UTILIZATION IN NORTH-CENTRAL ALABAMA 

B\ Robert M. Osborn 

Research Forester, Southern Forest Experiment Station 

Section IV and VI 

Wood processing is among Alabama’s most data supplied by the Extension Service, Ala- 
important industries, surpassed only by coal. barna Polytechnic Institute reveal that among 
iron and textiles. Severance Tax reports and agricultural products, semi-finished wood 
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products were worth $209 million in 1948, 
ginned cotton S202 million, and livestock and 
products $130 million. And about 60 percent 
of the State’s total land area is in forests. 
Wood is Alabama’s most important agricul¬ 
tural crop. T he Birmingham Branch of the 
Southern Forest Experiment Station functions 
to provide the technical base for forest man¬ 
agement which is necessary to sustain this im¬ 
portant segment of Alabama's economy. 

Fhe Branch is at present conducting a log 
and bolt market survey in north-central Ala¬ 
bama. This survey has three objectives: the 
first is to determine the quality of current 
drain of rough forest products. Such informa¬ 
tion will show the extent of misuse of high 
quality logs or bolts to satisfy markets re¬ 
quiring only low quality materials. Such 
utilization intensifies the problem of obtain¬ 
ing quality timber. A second objective is to 
determine current minimum specifications 
and marketing procedures for rough round 
wood products. The third is to determine the 
volume and quality of forest resources in this 
territory. An accurate knowledge of the 
amount and quality of standing timber and 
quality of drain on this resource will provide 
valuable future guidance to the timber in¬ 
dustry. 

Information on the forest resource will be 
obtained in the near future by the Southern 
Forest Survey. Last February the Birmingham 
Branch completed a canvass of the wood us¬ 
ing industries in north-central Alabama. In 
this paper, the procedure and findings of that 
portion of the log and bolt market survey 
will be discussed. 

Field data was obtained by visits to ran¬ 
domly selected sample mills of the most nu¬ 
merous users—mines and sawmills—and from 
a complete coverage of others — treating 
plants, manufacturers of veneer, plywood, 
cooperage, and specialty products. At each of 
the selected mills the following data was 
taken: 

A. Methods of obtaining wood, and the 
area from which the wood was drawn. 

B. Specifications for raw material as to 
si/e, quality and species. 

C. Size, grade and species of logs or bolts 
on yard at date of visit. 

At each mill sampled, the quantity of logs 
graded was about equal to one day’s con¬ 
sumption. Size and grade vary from day to 
day at any one mill, but the combined sample 

by mill class should be an accurate reflection 
of current drain. 

Although detailed analysis of the data is 
not yet complete, many questions have been 
answered. 

In general, it was found that in nearly 
every case, current use is in accord with the 
mill operator’s specifications; the only ex¬ 
ceptions are props found at small wagon coal 
mines where one-third of the props failed to 
meet minimum diameter specifications. In 
few instances are mines oi mills using; logs or 
bolts of better quality than actually required. 
Again, the most notable exceptions are the 
coal mines. More than half of the large rail¬ 
road-connected mines are using material for 
props that easily qualifies at this time for 
sawlogs or saw bolts. In fact, about one-thircl 
of the props found at these mines are of high 
quality, yet small in size. About two-thirds of 
the props now being used are cut from pine, 
even though most mines will readily accept 
hardwood props. In many instances, low qual¬ 
ity hardwood of little future value will ade¬ 
quately serve this market. Although hard¬ 
wood is probably not being used to the ex¬ 
tent possible, the acceptance of hardwood 
props has made appreciable progress in the 
past five years. 

Pine sawmills cutting over a million board 
feet a year specify a six-inch minimum diam¬ 
eter, while smaller portable mills accept logs 
five-inches in diameter. Sawmills whose prin¬ 
cipal cut is hardwood require logs 10 inches 
in diameter and larger. All mills accept logs 
8 feet in length, but prelet longer lengths. 
Mills sawing hardwoods for mine use, how¬ 
ever, commonly saw hardwood logs as small 
as 8 inches in diameter and only about 15 
percent of them qualify lot the lowest grade 
factory log. Practically none qualil\ lot the 
uppet grades. As tie and timbci logs about 
two-thirds of the logs are in the two lowest 
grades. One ol these is a local use classilica 
tion admitting many knots and appreciable 
unsound defect. Most ol the logs are 12 
inches oi under. Some mills c utting hardwood 
box and pallet lumber ate at present accept 
ing logs of small size and low grade. Hard¬ 
wood mills, except mine product mills, gen 
erally buy logs on grade: scvetal pine mills 
are beginning this practice. 

Although pine sawmills in this area have 
been accepting logs six inches in diamciei and 
eight feet long lot the last 15 \ears. the im 
portant I act is the1 relative proportion ol (licit 
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total cut from logs of this size. Since no ac¬ 
curate figures are available, an exac t compari¬ 
son is not possible; nevertheless it appears 
that about 10 years ago not more than 25 
percent ot the sawmill cut was in logs 8 in¬ 
ches and smaller, and lor the large mills prob¬ 
ably not more than 10 percent erf the cut 
from such logs. This survey shows that at 
present more than 75 percent of the log vol¬ 
ume being processed by small mills is in logs 
8 inches and smaller and that lor some of 
these mills less than 10 percent of the output 
comes from logs larger than 10 inches. The 
larger mills are sawing a higher proportion 
of their lumber from large logs, but even 
these mills cut nearly two-thirds ol their out¬ 
put from logs under 12 inches in diameter. 
Most of the logs found at hardwood mills 
are larger than 10 inches. Another significant 
fact is that these mills haul logs from a ra¬ 
dius of 50 to 75 miles, ft must be realized, 
however, that at least two-thirds of the lum¬ 
ber produced in this territory comes from the 
small sawmills. 

Paper mills drawing wood from this terri¬ 
tory specify a four-inch minimum diameter 
for the live-loot sticks, but permit a consid¬ 
erable number ol cull or below specification 
bolts. At one mill about one-third of the total 
wood volume was found to be in bolts at or 
below the minimum diameter. 

Specifications for telephone and power 
poles and for piling are rather detailed and 
firmly established, ft was lound that small 
poles, 20-25 feet in length, meet every specifi¬ 
cation except that for maximum sweep. This 
requirement is not met by about 10 percent 
of the poles found on the yards. Thirty- and 
35-foot poles generally meet all specifications, 
but poles 40 leet and longer often have more 
knots within a foot ol length than specifica¬ 
tions permit. In fact, about 50 percent of the 
long poles do not meet this requirement. 
Again no direct comparison with former use 
is possible, but apparently 10 years ago prac¬ 
tically no poles were purchased unless they 
fulfilled requirements. 

Manufacturers ol veneer for baskets and 
crates require sweet gum and poplar logs at 
least 10 inches in diameter and in any length, 
8 feet or more. One plant, however, will ac¬ 
cept any species and 10 percent ol the logs 
present on his yard at the time of the sample 
were found to be below 10 inches. Eighty-five 
percent of the log volume at this type ot 
plant is in logs below 15 inches in diameter. 

Plywood plants and tight stave mannfac- 
turers require large high-grade logs, the for¬ 
mer use sweet gum, poplar, bay, and syca¬ 
more, and the latter only white oak. Fifteen 
inches is the usual specified diameter, but 
logs down to 12 inches are taken provided 
they are practically free of knots, stain, or 
defect. About 15 percent of the logs now 
taken are in this category and about 75 per¬ 
cent range from 15 to 18 inches. These users 
have relaxed their specifications only slightly, 
if at all, but do buy lower grades in order to 
get the quality logs. The inferior logs are 
sold or traded for better ones. In addition, 
these mills now draw horn a radius of about 
200 miles and receive most of their logs by 
rail. 

In view of these findings, there should be 
no doubt that the average logs and bolts now 
being processed in north-central Alabama 
are small in size and low in quality, and that 
the trend has serious implications for the fu¬ 
ture of this area. To most manufacturers it 
means continually rising costs, for logs under 
8 inches are handled at small profit for lum¬ 
ber. Those processing them do so either be¬ 
cause nothing else is available, or because the 
supply of larger logs is not sufficient to keep 
their mill operating. Some small sawmills 
have already closed down; others will prob¬ 
ably follow. To the consumer this means 
more expensive wood products and in some 
cases inability to obtain the quality of prod¬ 
uct desired. 

Widespread use of small, low grade logs 
implies that there is, in fact, an insufficient 
supply of the type that can be consistently 
cut at reasonable profit. Since the only 
source of this type of timber is .the present 
stand of well-formed trees under 11 inches at 
diameter breast high, the industry is, to a 
large extent, destroying the source of its fu¬ 
ture supply. And yet, 65 percent ot the land 
area in this territory is now classified as ior- 
est, and according to SCS surveys more suit¬ 
able for growing trees than for any other use. 
This land under good management is fully 
capable of producing several times the vol¬ 
ume ot wood that is now being realized. We 
have in north-central Alabama then, two- 
thirds of our land more suitable for wood 
production than for any other use, and an im¬ 
portant industry wholly dependent upon this 
raw material for its continued existence. But 
under present practices this industry is un¬ 
able to obtain its raw material without de- 
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stroying the source of its permanance. With sure upon the forest resource, Alabama can 
an expanding population and increasing pres- no longer afford this waste. 

SOME COMPARISONS OF WEIGHTS WITH GERMINATION PERCENTAGES OF 
POND (BLACK) PINE SEEDS 

Henry Gerhart Posey 

Section IV and VI 

This paper is an outgrowth of my research 
into some of the aspects of cone and seed pro¬ 
duction of pond pine (Pinas rigida var. sero- 
tina Loud.) in eastern North Carolina during 
1948-1950. 

The results of that project entitled Cone 
and Seed Production of Pond Pine in Eastern 
North Carolina at Various Ages is on file in 
manuscript form in the D. H. Hill Library 
of the North Carolina State College of Agri¬ 
culture and Engineering, Raleigh, North 
Carolina. 

The area sampled was the Hofmann Forest 
comprising some 85,000 acres in the White 
Oak Pocosin, Jones and Onslow counties, 
North Carolina. 

PROCEDURE 

I Selection of Sample Trees 

All trees sampled were those which would 
be classed silviculturally as good seed trees. 
Classification was on the basis of breast high 
age (4.5 ft. from the ground), cone crop, and 
dominance. No tree under the classification 
of a codominant was selected. A codominant 
tree is defined as one whose crown is of 
equal height with the highest crown strata of 
the immediate stand. 

Selected trees were entirely free of the in¬ 
fluences of artificial drainage. 

A total of seven tree age groups based on 
age at breast height were recognized. These 
age groups in chronological order from I 
through VII contain the following ages re¬ 
spectively, 1-10, 11-20, 21-30, 31-40, 41-50, SI- 
GO, 61 years and over. 

Ten trees were sampled in eacli age group. 

II Collection of Cones 

Sample trees were felled, all branches lop¬ 
ped off, and the cones removed by hand from 
each branch. The ground was thoroughly 
searched lor cones dislodged in felling. 

Separation of cones into three cone ages 
was made on the basis of position on the twig, 
coloration of cones, and age of twig to which 
attached. The three cone ages recognized by 
maturity (pond pine cones require two years 
to mature after fertilization) were 1948, 1947, 
and 1946 and earlier. These are respectively 
designated in this report as one year, two 
year, and three year and older cones. 

Wormy, open, and immature cones were 
counted and discarded in the field. 

Each cone age class of sound, closed cones 
was counted, sacked, and removed to the 
laboratory. 

Ill Seed Extraction 

Cones were “flash heated” in an electric 
oven at temperatures varying between 160 
and 170 degrees Centigrade for a period of 
28 to 30 seconds. Following this treatment, 
cones by individual tree and cone age lots 
were subjected to opening oven temperatures 
varying between 45 and 49 degrees Centi¬ 
grade. The opening periods for lots varied 
between one and nineteen hours depending 
on individual cone lot response. 

Seeds were extracted from each cone lot 
by gently tapping to simulate nursery prac¬ 
tice. 

IV Seed Storage, Weights yxd 

Germina 1 ION 

One hundred percent of the extracted seed 
was refrigerated in glass jars bv tone age and 
tree lots at a temperature of one degree Centi¬ 
grade. Refrigerated storage was for an aver¬ 
age period of seven and three quartet months. 

Following this storage period lots of seeds 
were quartered down until quarters of lilts 
seeds each were obtained. Diagonal quarters 
were combined to lorm two one hundred 
seed samples for each cone age lot on each 
tree. Complete samples were obtained on 
forty trees. Each ol the one hundred seed 
samples was hand c leaned, weighed to the 
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nearest live milligrams, and germinated for a 
period ol sixty days in flats. 

Germination was at room temperature. 
The germination media was a mixture of 

clean sharp sand and peat moss. 
Moisture was maintained at near field ca¬ 

pacity by sprinkling during the germination 
period. 

Seeds were covered to a maximum depth of 
one quarter inch. The average (overage was 
estimated at 3/16 indies. 

DISCUSSION 

Posey (1950) discovered a definite linear 
trend in seed weights by cone ages after all 
variation due to different cone sizes had been 
removed. 1 his linearity was positive bom the 
one year to the three year and older cone age 
groups. 1 he average computed difference of 
weights between cone age groups was 43.5 
milligrams per 100 seed sample or an average 
ol 0.435 milligrams per seed. 

A multiple regression analysis procedure, 
testing the influence ot seed weights and cone 
ages as independent variables on germination 
percentages, indicated seed weights as the 
controlling factor. The influence of cone ages 
on germination percentages was negligible. 

An analysis of seed germination percentages 
by cone ages (Table I) was thus essentially an 
analysis ot the effect of seed weights on germi¬ 
nation percentages. 

Phis analysis clearly demonstrated the av- 

eiage difference ol .435 milligrams per seed 
between cone ages insufficient to vary germi¬ 
nation. 

Significant differences between germination 
percentages by individual trees noted in Table 
I are not surprising as viability of seed is gen¬ 
erally accepted as varying from tree to tree. 

Grouping germination percentage data into 
nine 1(H) milligram units independently of 
cone ages, individual trees, and seed samples 
indicated a progressive increased in germina¬ 
tion percentages from the lowest to the high¬ 
est (Table II). 

Specifically the nine groups recognized 
were 401-500, 501-600, 601-700, 701-800, 801- 
900, 901-1000, 1001-1100, 1101-1200, 1201- 
1300 milligrams per 100 seeds. 

The average germination percentages lor 
these groups in the order named, were 56.3, 
29.0, 31.4, 32.8, 35.0, 40.0, 55.6, 55.9, and 65.3. 

The 1st group, 401-500 milligrams con¬ 
tained three observations only and is not re¬ 
garded as significant. 

Further investigation into the extremely 
signilicant variation in germination between 
breast high age groups brought out in Table 
I utilized an analysis of variance procedure on 
seed weights by breast high age groups 
(Table III). 

The analysis indicated that seed weight 
differences were not great enough to account 
for ibis difference. 

Table I.—Analysis of Variance Germination Percentages of Pond Pine Seed.! 

Source of Variation 

Degrees of 

Ei eedom 

Sum of 

Squares 

Mean 

Square F 

Total Variation 

Individual Trees 

Between B.H. Age Groups 

Between Gone Ages 

119 

39 
5 
9 

69,971.28 
60.549.61 
4,9.59.42 

259.3.5 

1,552.55 26.97*# 
991.88 17.23** 
129.68 2.25N.S. 

Error 73 4,202.90 57.57 

1. Complete data available lor 
group incomplete). Averages 

40 tiees out of 70 sampled and six breast high age 
of two 100 seed samples per observation. 

groups of trees (1-10 breast high age 

Table II.—Analysis of Variance Germination Percentages 

Si i i) Sample 

of Pond Pini 

s.t 

Siii) lit 100 Milligram Groups of 

Source of Variation 

Degree of 

Freedom 

Sum of 

Squares 

Mean 

Square F 

Total Variation 

Between Groups 

265 
8 

167,732.72 
30,080.65 3,760.08 7.02** 

Within Groups 257 137,652.07 535.61 

1. Includes all observations (100 seed sample weights) in Table I and total additional data available. One hundred seed 
samples grouped individually by weights in milligrams independently of cone ages. 
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Table III.—Analysis of Variance Weights of 100 Seed Samples by Breast Height Age Groups of 40 I’ond 

Pine Trees.i 

Degree of Sum of Mean 

Source ot Variation Freedom Squares Square F 

Total Variation 119 4,276,412.5 — — 

Between B.H. Age Groups 5 76,551.0 15,310.2 N.S. 

Within B.H. Age Groups 114 4,199,861.5 36,840.9 

1. Weights are averages of two 100 seed samples per observation, three observations per tree. 

SUMMARY 

1. Weights of pond pine seeds trom die Hol 
mann Forest in eastern North Carolina in- 
iluence germination percentages to a much 
greater extent than do ages ot cones from 
which the seed are obtained. Cone age 
influence on germination is negligible. 

2. Linearity in seed weights between cone 
ages is insufficient to appreciably vary 
germination percentages on a sixty day 
germination period. 

3. Differences between seed weights averag- 
o o 

ing 1956 milligrams per seed influence per¬ 
centages of germination progressively in¬ 
dependently of other factors on a sixty day 
germination period. 

4. Large variations in germination percen¬ 
tages noted between breast high age groups 
are attributable to factors other than seed 
weights. 
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ALABAMA SCIENTISTS, 1949 

Katherine Vickery 

Professor of Psychology, Alabama College 

Section VIIf 

I his study is a continuation of a tabulation 
made of scientists listed in the 1933 and 1944 
volumes of American Men of Science and re¬ 
ported previously to the Alabama Academy 
of Science.1 In this study as in the previous 
one, data are taken from American Men of 
Science, but in this instance from the 1949 
Edition. The study includes all scientists listed 
as native to Alabama and those who have 
come to live in the state from other sections. 
An earlier analysis of the number of scien¬ 
tists in Alabama was made by Roland M. 
Harper. His study covers the years 1910 to 
1927.2 

The 1949 Edition of American Men of Sci¬ 
ence includes the biographical sketches* of 
526 scientists who give Alabama as their pres¬ 
ent home or who list it as their place of birth. 

1. Vickery, Katherine, Alabama Scientists 1933-19-N, ,). Ala. 
Acad. Sc., 20, 63.65. 

2. Harper, Roland M., Alabama Scientists, Alabama Alumni 
News, 1928, 12. 

* The data were tabulated by students in Experimental Phy- 
chology—Autrey, O. R.; Price, A.; Echols, F.; Gawronski, 
A.; Moncayo, A.; Odum, |.; Sarvcr, |.; Stilwcll, 11. 

Ot the 526 individuals, 284 were native to 
Alabama and 314 persons born in othei set 
tions were listed as residing in the slate. Of 
the 526 scientists eithei claiming Alabama as 
their native state or now living within the 
area, 72 persons have been born in the state 
and are now making Alabama thcii home. A 
comparison of die data from the 1911 Edition 
and that taken from the 19 19 Edition is made 
in Table 1. The percent increase in the total 
number ol native anti resident Mabamians 
listed in 194 1 as compared with the total mint 
Iter listed in 1919 is 83.9. Between the veats 
1911 and 1919 there is an increase ol 90.3 
percent ol scientists resident in the state and 
tin increase of 69 percent in those native to 
the state. The percent im lease in the number 
native to Mabama and residing in the state 
was only 3 1 lot the eleven years intervening' 
between 1933 and 1911. but the percent in 
crease ol persons in this same eategorv be 
tween 1911 anti 19 19 (onlv live veals') was 
53.2 percent. 
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Table I—Alabama Scientists Lisied in 1944 and 1949 Editions of American Men of Science 

1944 Edition 1949 Edition Percent Increase 

Number Native or Resident in Alabama 286 526 83.9 
Scientists Native to Alabama 1G8 284 69.0 

Scientists Resident in Alabama 165 314 90.3 

Native and Living in Alabama 47 72 53.2 

A direct comparison of the number of Ala¬ 
bama scientists listed in the 1944 Edition 
with the number listed in the 1949 Edition is 
inaccurate since the 1944 volume contains 
fewer bibliographies. It was published during 
World War II when many young scientists 
were in military service. It was probably diffi¬ 
cult to contact many men, and names were 
omitted which might have normally been in¬ 
cluded. The 1944 Edition contained about 
34,000 biographical sketches and the 1949 Edi¬ 
tion contained 50,000 sketches. The Editor of 
American Men of Science states that the dif¬ 
ference in the number ol scientists listed in 
the two volumes is due to the increase in in¬ 
dustry and the consequent expanding ol aca¬ 
demic programs to meet increased demands 
from the industrial world lot trained scien¬ 
tists. Whatever the cause, the 1949 Edition 
lists 32 percent more biographical sketches 
than are listed in the 1944 Edition, and this 
lact must be borne in mind when percent of 
increase is noted. 

An increasing number of native Alabam¬ 
ians are remaining in the state and are con¬ 
tributing to its scientific development. In 
1933 there were 35 listings ol persons born 
and living in Alabama. I his was 17.3 percent 
of the total 202 persons listed. The 47 indi¬ 
viduals listed as native and living in the state 
comprised 16.4 percent of the total number of 
286 persons whose biographical sketches were 
included in the 1944 Edition. The 1949 Edi¬ 
tion lists 526 names of natives and residents 
of Alabama of whom 72 were born and reside 
in Alabama. This is 25.3 percent of the total 
number listed. 

in an attempt to make an estimate of the 
number ol scientists in proportion to the to¬ 
tal population of Alabama, figures of the 
1950 census are used. Alabama is listed as 
having a population of 3,061,743. The popu¬ 
lation of Alabama in 1940 was 2,832,961. The 
percent increase of the 1950 population over 
the number reported in the 1940 census is 8.1 
percent. In making any direct comparison of 
figures foi the two decades this percent in¬ 
crease should be kept in mind. The number 
of scientists living in the state in 1944 was 
165, or 5.83 percent per ten thousand of the 
1940 population. The 168 scientists who were 
listed as born in Alabama made up a group of 
5.93 percent per ten thousand of the 1940 
census. The percent per ten thousand of those 
native to Alabama and residing in the state 
was 1.66.1 Comparing these figures to the find¬ 
ings from the 1949 Edition with percents per 
ten thousand based on the 1950 census, the 
number of native scientists is 284 and the 
percent per thousand is 9.27; the number of 
scientists living in Alabama is 314 or 10.26 
percent per ten thousand of the 1950 popula¬ 
tion. There are 72 individuals listed as native 
to Alabama and residing in the state. This 
group is 2.35 percent per ten thousand of the 
1950 population. These data are found in 
Table II. 

Since opportunities for both undergraduate 
and graduate training in the scientific fields 
have been improving rapidly in Alabama 
within recent years, it is to be expected that 
more men remain for their training in their 
own state. A listing of the institutions train¬ 
ing Alabama scientists was made. Of the 284 

Table II.—Alabama Scientists in Relation to Population of Alabama 

1944 Edition 1949 Edition 

Number Percent* Number Percent** 

Scientists Born in Alabama 168 5.93* 284 9.27** 

Scientists Living in Alabama 165 5.83* 314 10.26** 

Native and Living in Alabama 47 1.66* 72 2.35** 

* Percent per ten thousand of population of Alabama 1940 census. 
** Percent per thousand of population of Alabama 1950 census. 
1. An error occurs in the previous study. Statements of “percent per thousand” of the population for both the 1933 and 1944 

data should read “percent per ten thousand”. 
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scientists listed in the 1949 Edition of Ameri- 
I can Men of Science as born in Alabama, 172 

received their bachelor’s degree from colleges 
in the state. Alabama Polytechnic Institute 
graduated 70 ol this number. University of 
Alabama 52, Birmingham-Southern, 22, How¬ 
ard 19, Talladega College and Spring Hill 

[ College, 2 each, and the following colleges 
j one each: Alabama College, Alabama State 
i College. Tuskegee, Huntingdon and Line- 

ville. The 95 degrees taken at out-of-state in¬ 
stitutions are too scattered to show any par¬ 
ticular trend and in most instances only one 
degree per institution is listed. However, 
there are a few exceptions. Columbia Univer¬ 
sity is a source ol 6 undergraduate degrees, 
the University of North Carolina, Vanderbilt, 
University of Michigan and University ol 
Florida graduated 4 each. Two each were 
graduated from University of Arizona, Agnes 
Scott, Cumberland, Cornell, Chicago, David¬ 
son, Emory, Georgia Tech, University ol Vir¬ 
ginia, Miami University (Ohio), Mississippi 

A and M, Oklahoma A and M, Southwestern 
Texas State Teachers College and University 
of California, L.A. Other institutions listed 
granted only one degree each to native Ala¬ 
bamians. Seventeen native born Alabamians 
fail to list a bachelor’s degree although they 
list a masters or doctorate. There is evidence 
of an increasing trend tor training at the 
undergraduate level to be taken in institu¬ 
tions in Alabama. There were 53 percent of 
the native Alabamians listed in the 1933 Edi¬ 
tions who received their undergraduate de¬ 
grees within the state and 59 percent of those 
listed in the 1949 Edition were graduated 
horn colleges in Alabama. Probably, if there 
was a means of determining the number who 
were born in the state and remained here un¬ 
til they reached their maturity, the percent of 
the group receiving training within the state 
would be much higher than shown. 

Of the native Alabamians listed in Ameri¬ 
can Men of Science, 1949 Edition, 187 or 65.8 
percent hold the doctorate. Since the 1933 
data listed only 57 percent with the doctorate 
and the 1944 Edition listed 71 percent, it 
would seem that scientific personnel in Ala¬ 
bama is not so highly trained in 1949 as in 
1944. It is possible that the 1949 Edition con¬ 
tained names ol younger men than did the 
1944 Edition. Ehe largest number ol doctor¬ 
ates was conferred by University of Chicago— 
a total of 17. Following closely on this num¬ 
ber were the Johns Hopkins University, Ohio 

State and University of Wisconsin with 12 
each. Harvard University and Columbia were 
not far behind with 10 degrees each. The 
University of Virginia conferred 8 doctorates 
and Iowa State 7. University ol Michigan and 
Cornell University gave 6 degrees each. Prince¬ 
ton University conferred 5 doctorates and 
Tulane, University of Iowa, University of 
North Carolina, University of Illinois, Emory 
and Purdue Universities conlerred 4 each. 
The following institutions gave 3 degrees 
each: California Institute of Technology, 
George Peabody College for Teachers, Ox¬ 
ford, Duke, and University of Texas. Wash¬ 
ington University, University of Berlin, Uni¬ 
versity of Minnesota, Yale, Vanderbilt, Uni¬ 
versity of Cincinnati, Louisiana State Univer¬ 
sity, Rush, Massachusetts Institute of Tech¬ 
nology, and the Universities of Pennsylvania, 
Nebraska, Rochester and Florida conferred 2 
degrees each on native Alabamians. A single 
degree is listed irom each of the following: 
University of Alabama, Leipzig, Maryland, St. 
Louis, Leland Standford, Michigan State, 
New York University, Northwestern, Univer¬ 
sity of Missouri, Brown, Pennsylvania State, 
Radcliffe, University of Washington, Univer¬ 
sity erf South Carolina, Western Reserve, 
Kansas State, and University of Georgia. 

I he geographical distribution erf scientists 
resident in the state shows a concentration at 
the institutions ol higher learning and in the 
areas of industrial development. Ol the ones 
listed in the 1949 Edition, 85 are horn An 
burn, 72 from Tuscaloosa, 62 from Binning 
ham, 29 from the Tri-Cities, 10 each from 
Anniston and Tuskegee, 8 from Montgomery. 
7 front Montevallo and 5 from Mobile. There 
are 2 each listed from Talladega, Gadsden, 
and Jacksonville. The following localities 
contributed one scientist each: Headland. 
Normal, Livingston, Troy, Huntsville, Greens 
boro, Gorgas, Brewton, Opp, Boa/, l ait hope . 
Buffalo, Shawmut, and Opelika. 

( iONC I l sic iNs 

1. The data justilv the conclusion that mote 
scientists are residing in the1 state in 1949 
than in 1944. 1 his increase is ev ident even 
if allowance is made lot the increase in 
the number ol listings in the 1949 Edition 
over the 1944 Edition ol lincrican Men 
of Science. 

2. Alabama is holding her native scientists 
better. A larger percentage ot scientists 
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bom in the state have remained as resi¬ 
dents. 

3. More scientists born in Alabama are re¬ 
ceiving their undergraduate training in 
the state than has been tine oi the native 
Alabamians listed in previous volumes. 

4. There are more scientists resident in Ala¬ 
bama than are born in the state. Alabama 
is attracting more persons from other sec¬ 
tions than she is producing within her own 
borders. The percent increase oi scientists 
living in Alabama tn 1949 over the num¬ 
ber living here in 19-14 is greater than the 

percent increase oi native scientists lor the 
same period. 

5. Scientists resident in Alabama tend to 
concentrate in educational and industrial 
centers ol the state. 
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DETERMINATION OF HIPPURIC ACID IN NORMAL HUMAN URINE 

Daisy Yen Wu and Hsien Wu 

Biochemistry Department, Medical College of Alabama, Birmingham 

Section l 

The methods generally used tor the determi¬ 
nation of hippuric acid in urine are satis¬ 
factory in liver function tests where the con¬ 
centration of that compound is raised far 
above normal by the administration of sodium 
benzoate. For normal urine which contains 
only a lew mg. of hippuric acid per 10 ml. 
the existing methods are not suitable when 
small samples ol urine are to be analyzed. 

After a survey of the existing methods, 
ether extraction followed by N determination 
seems to offer the best promise. We have ac¬ 
cordingly made a study of N compounds in 
urine with respect to extraction by ether. The 
extraction apparatus consists essentially of 
two tubes—one placed inside the other. By 
means of the inner tube, a thistle tube with 
a capillary tip bent at an angle of 45°, ether 
is allowed to pass in fine drops through a 
given volume of aqueous solution contained 
in the larger tube with a side arm for (he 
overflow of ether. In this way, the amount 
of the solute extracted by a given volume of 
ether can be followed quantitatively. 

With respect to the rate of extraction, the 
nitrogenous compounds in urine may be di¬ 
vided into three components: (1) Hippuric 
acid; (2) Urea; and (3) other N compounds. 
Hippuric acid is most easily extracted but is 
present in the smallest concentration. Urea is 
least easily extracted but is present in the 
greatest concentration. The other N com¬ 
pounds are extracted at a rate, and are present 
in a concentration, intermediate between the 

other two components. Faking advantage of 
the difference in the rate of extraction, two 
general procedures may be used to extract 
practically all the hippuric acid from urine 
but leaving behind the other N compounds. 

In one procedure (A), the urine (acidified 
with KHS04) is extracted in a single extrac¬ 
tion unit with a volume of ether (400 ml.) 
which is just sufficient to exit act all the hip¬ 
puric acid, as shown by a preliminary experi¬ 
ment with a known amount of hippuric acid. 
The extract is distilled to remove ether, the 
residue is redissolved in water and is reex¬ 
tracted with ether. By the reextraction, the 
amount of non-hippuric acid N is reduced 
while hippuric acid suffers no appreciable 
loss. The reextraction is repeated until the 
non-hippuric ac id N is reduced to a negligible 
figure. 

In the other procedure (B), a number of 
extraction units are connected in series. I he 
first unit is charged with urine, the other 
units with the same volume of water (acidi¬ 
fied with KHSO4). The additional extraction 
units retain part of the solute extracted from 
the urine in the first tube and have, there¬ 
fore, the effect of decreasing the rate of ex¬ 
traction of all solutes, but this effect is rela¬ 
tively greater on those solutes which are less 
easily extracted. Hence, the larger the num¬ 
ber of units in the series, the greater is the 
difference between the solutes in the rate of 
appearance in the extract emerging from the 
last unit. The number ol units to be used to 
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effect the desired separation of hippuric acid 
from other N compounds can be determined 
experimentally. 

If procedure A is used exclusively, it will 
require 5-6 reextractions to effect the desired 
separation. If procedure B is used exclusively, 
it will require a series of 8-10 extraction 
units. Thus, both these procedures, if used 
exclusivelv, are cumbersome. However, com¬ 
binations of procedure A and procedure B 
can be used to advantage. One such combi¬ 
nation is to extract the urine with ether in a 
series of 4 extraction units; the first charged 
with acidified urine and the others with 
water. The volume of ether used is 500 ml. 
which is sufficient to extract all the hippuric 
acid as shown by a preliminary experiment 
with a known amount of hippuric acid. The 
ether extract of urine is distilled, the residue 
redissolved in water and reextracted once in 
a series of 4 units. Hippuric acid N in the ex¬ 

tract is determined by a semi-micro Kjeldahl 
method. 

Urine which has been extracted in a single 
extraction unit with 400 ml. ether and there¬ 
fore containing no hippuric acid, gives no 
determinable amount of N when subjected to 
the above combination of procedures A and 
B. Hippuric acid added to extracted urine is 
qunatitatively recovered, dire material ex¬ 
tracted from urine by the above combination 

of procedures shows the same behaviour as 
pure hippuric acid with repect to the rate sof 

extraction in a single unit. 

By the above mentioned procedure, the 
rates of excretion of hippuric acid in some 
normal subjects on mixed diet have been 
determined. The concentration of hippuric 

acid N varied from 0.1 to 1 mg. in 10 ml. of 
urine, the rate of excretion from 2 to 4 mg. 

N pet hour. 

THE TREND IN THE DEMAND FOR SCIENCE EDUCATION 

John Xan 

Howard College 

Section VII 

There was a time when interest in studying 
science was very low. This is indicated by the 
science courses offered in highschools all 
over the country. In Alabama for example 
the high school chemistry course, as such, did 
not exist sixty to seventy years ago. Even 
when it was introduced it was considered one 
of the cultural courses reluctantly offered by 
school and protestingly taken by most stu¬ 
dents. For a long time science courses were 
considered very expensive and sometimes a 
necessary evil. 

This does not mean however that boys and 
girls were not interested in science. It only 
shows that science was not emphasized and 
was not considered of importance in the daily 
life of the people. 

It is interesting to observe that die demand 
lor science education follows very closely the 
development of industry. This demand is 
very closely linked with economics. The 
young folks looked to the future and theii 
interest was aroused because they saw that 
industry needed men trained in the different 
branches of Science. They trained themselves 
lor a job. As the country became more in¬ 

dustrialized the demand of Science educa¬ 
tion increased. More scientific courses were 
introduced in the schools. Many Technologi¬ 
cal Institutes were established to provide 
trained men to meet the demands ol industry. 
Even now you trill find, in industrial centers 
such as Pittsburgh and Chicago, two oi more 
technical schools of high quality. 

In spite of the economic urge and in spite 

of the opportunities in industry the sttpph ol 

trained men was less than the demand. It 

seems that it takes a war to arouse our pen 

pie to llie importance ol science to out na¬ 

tional life. It was dining and aftei the wat 

with England that science education took i 

leap forward. In Uabama it took the Civil 

War to bring about tin production ol ni 

trates and with that the introduction ol tech 

nical courses lot the training ol men to open 

ate the Nitei Plantations. 

As the economic changes in the' nation 

come the demand lor science education va 

ties upward and downward. During the' pc 

riods ol economic depressions the demand 

for training in science' goes clown and out 

technical schools are not vein crowded. But 
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let prosperity be the order of the day and the 
students llock to the technical schools. 

The real impetus tor an increase in the de¬ 
mand started after the first World War. The 
nation found itself needing many products 
that the Germans were producing, glass, dyes, 
medicinals and so forth. Some of you re¬ 
member when the large German submarine 
went through the British blockade and ar¬ 
rived in New York with a cargo of dyes and 
medicinals. Yes, Germany was way ahead of 
the United States in the industrial production 
of many tilings. She was also ahead in science 
education. Students from the United States 
went to Germany’s universities to complete 
their training. A man thus trained was in de¬ 
mand. Our schools and universities were not 
considered then as advanced as the German 
universities. 

The war, however, opened our eyes, and 
the demand for self-sufficience increased the 
rate of industrialization. We took over the 
German patents and began to build our own 
factories. We were on the road to becoming 
the greatest industrial nation in the world. 

At the same time that industry was expand¬ 
ing, the demand for science education moved 
forward rapidly. Scientific societies started to 
educate the public by popularizing scientific 
achievement. Books in the popular vein began 
to appear. Young men and women began to 
go to Technical schools asking for scientific 
training. The American Chemical Society es¬ 
tablished a foundation with the purpose of 
arousing the interest of capable boys and 
girls and pointing out the advantages of a 
career in chemistry. The number ol students 
graduating in chemistry increased very 
rapidly. 

This situation would have continued il it 
were not for the depression. It slowed down 
the progress. But the impetus given to the 
demand for science education carried the na¬ 

tion through the depression and up to World 
War II. 

Then we woke up to find ourselves in need 
of technical personnel. All ol us remember 
the hectic days ol preparation and the train¬ 
ing of thousands of young men and women. 
The course of training these young men and 
women took was short and practical. It met 
the demand but it also aroused interest. Many 
of them decided to become engineers, doc¬ 
tors and so forth. As a result, as soon as the 
war was over our technical schools became 
crowded and the teaching stall became in¬ 
adequate. 

The second world war gave the demand 
for science education a tremendous push for¬ 
ward. Many students who were not qualified 
oi' even capable asked for scientific training, 
especially men who were in the Army and 
Navy. 

In the report of the President’s commission 
on Higher Education there are figures show¬ 
ing that the demand for science education is 
upward and it has been that way since World 
War I. Enrollment in our schools lor the last 
eight years shows that also. At Auburn, for in¬ 
stance, the enrollment in Engineering courses 
increased from 1,355 in 1940 to 2,517 in 
1946-7. Similar increases took place at the 
University, and other schools all over the 
country. These students are mostly GIs. 

How about the boys and girls just coming 
out of high schools now? A survey was made 
of a number of high schools. Here are the re¬ 
sults of the Birmingham high schools: out of 
599 students who are going to college, 297 
expect to take up science courses, 146 are 
going into engineering, 73 in medicine, and 
78 into other scientilic lines. In other words, 
20% of the number of students going to col¬ 
lege expect to take a science course. This is 
much higher than what it was before the war, 
as it was given in the sixth report ol the com¬ 
mission. The trend is still upward. 

THE NATIONAL SCIENCE FOUNDATION 

By P. H. Yancey, S.f. 

The National Science Foundation is an in¬ 
dependent agency of the executive branch of 
the Federal Government, established by Pub¬ 
lic Law 507 in the 81st Congress in the year 
1950. 

The purposes of the Foundation, as set 
forth in the Law, are several: “ (1) to develop 

and encourage the pursuit of a national pol¬ 
icy for the promotion of basic research and 
education in the sciences: 

(2) to initiate and support basic research 
in the mathematical, physical, medical, bio¬ 
logical, engineering, and other sciences, by 
making contracts or other arrangements (in- 
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eluding grants, loans, and other forms ot as¬ 
sistance) lor the conduct ol such basic scien¬ 
tific research and to appraise the impact of 
research upon industrial development and 
upon the general welfare; 

(3) at the request ol the Secretary ot De¬ 
fense, to initiate and support specific scien¬ 
tific research activities in connection with 
matters relating to the national defense by 
making contracts or other arrangements (in¬ 
cluding grants, loans, and other forms of as¬ 
sistance) for the conduct of such scientific 
research; 

(4) to award, as provided in section 10, 
scholarships and graduate fellowships in the 
mathematical, physical, medical, biological, 
engineering, and other sciences; 

(5) to foster the interchange of scientific 
information among scientists in the United 
States and foreign countries; 

(6) to evaluate scientific research pro- 
grams undertaken by agencies ot the Federal 
Government, and to correlate the Founda¬ 
tion’s scientific research programs with those 
undertaken by individuals and by public and 
private research groups; 

(7) to establish such special commissions 
as the Board may from time to time deem 
necessary for the purpose of the Act; and 

(8) to maintain a register of scientific and 
technical personnel and in other ways pro¬ 
vide a central clearinghouse for information 
covering all scientific and technical personnel 
in the United States, including its territories 
and possessions.” 

The Foundation consists of a Board of 
twenty-four part-time members appointed for 
six year terms by the President of the United 
States and a full-time Director, also appoint¬ 
ed by the President, after hearing recommen¬ 
dations from the Board, for an indefinite 
period. The Director has a staff which, when 
completed, will comprise over a hundred per¬ 
sons. These are for carrying on the routine 
work ot the Foundation. He will also be as¬ 
sisted by committees of part-time experts in 
each of the divisions of the Foundation. At 
present there are four divisions: 

“ (1) A Division of Medical Research; 
(2) A Division of Mathematical, Physical, 

and Engineering Sciences; 
(3) A Division of Biological Sciences; and 
(4) A Division of Scientific Personnel and 

Education.” 

The Board may also add new divisions if 
it deems them necessary. It may also const i- 

/o 

tute special commissions for the study of par¬ 
ticular phases of scientific research. 

The idea of the National Science Founda¬ 
tion goes back to the report ot Dr. V'an never 
Bush, war-time director of the Office ot 
Scientific Research and Development, “Sci¬ 
ence the Endless Frontier”, made at the re¬ 
quest of the late President Roosevelt. The 
reason for making this study was that at 
the outbreak of the second World War it was 
found that we were badly hampered in our 
war effort because we were cut oft from our 
former sources of fundamental research, just 
as we were from the sources ol many ot our 
raw materials. The former lay principally in 
the European countries. Wrote Dr. Bush: 

“Our national preeminence in the fields ol 
applied research and technology should not 
blind us to the truth that, with respect to 
pure research—the discovery of fundamental 
new knowledge and basic scientific principles 
—America has occupied a secondary place. 
Our spectacular development of the automo¬ 
bile, the airplane, and radio obscures the 
fact that they were all based on fundamental 
discoveries made in nineteenth century Eu¬ 
rope. From Europe also came formulation ol 
most of the laws governing the transformation 
of energy, the physical and chemical structure 
of matter, the behavior of electricity, light, 
and magnetism. In recent years the United 
States has made progress in the field of pure 
science, but an examination of the relevant 
statistics suggests that our efforts in the field 
of applied science have increased much las 
ter, so that the proportion ol pure to applied 
research continues to decrease. 

Several reasons make it imperative to in¬ 
crease pure research at this stage in our his 
tory. First, the intellectual banks ol conti 
nental Europe, from which we formerlv hot 
rowed, have become bankrupt through the 
ravages of war. No longer can we count upon 
those sources for fundamental science. Second, 
in this modern age, mote than evei before 
pure research is the pacemakei ol techno 
logical progress. In the nineteenth centur\. 
Yankee mechanical ingennitv. building upon 
the basic discoveries ol Furopean science, 
could greatly advance the technical arts, l'o 
day the situation is diilerent. Future progress 
will be most striking in those highlx complex 
fields—electronics, aerodvnamics. chemistix 
which are based directb upon the Inundation 
of modern science'. In the next generation 
technological advance and basic scicntilie dts 
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covery will be inseparable; a nation which 
borrows its basic knowledge will be hopeless¬ 
ly handicapped in the race lor innovation. 
The other world powers, we know, intend to 
foster scientific research in the future.” 

Dr. Bush also pointed out that the existing 
state-supported or privately endowed univer¬ 
sities and research institutions would not he 
able to meet this demand unless they were 
given financial help by the Federal Govern¬ 
ment. For while they had been doing a good 
job with the resources at their disposal, these 
were not sufficient to enable them to supply 
enough basic research to make the United 
States independent of Europe. 

Another phase of the report dealt with 
scientific personnel, ft pointed out that due 
to the indiscriminate drafting of young men 
in World War II, a deficit of 150,000 bach¬ 
elors and 17,000 masters and doctors in sci¬ 
ence and technology had been created. A more 
recent report by Kidd (1951) shows that even 
the post-war increase in college enrollments 
made possible by the GI Bill has not relieved 
the situation. 

Therefore, the Bush report recommended 
the creation of an agency somewhat like the 
present National Science Foundation. This 
recommendation was presented to the Con¬ 
gress by President Truman in 1945. Since 
that time sixteen bills were introduced to im¬ 
plement the recommendation, twelve hun¬ 
dred pages of testimony was taken from the 
nation’s leading scientists, and, finally, in 
1950, the National Science Foundation be¬ 
came a reality. 

In the Fall of the same year President Tru¬ 
man appointed twenty-four scientists, educa¬ 
tors, and industrialists front all parts of the 
country and representing many types of in¬ 
stitutions, to the Board of the Foundation. 
The Board held its first meeting in the White 
House on December 12. It was addressed 
briefly by the President and elected Dr. 
James B. Conant, president of Harvard Uni¬ 
versity, its chairman. Since that time monthly 
meetings have been held in Washington. A 
slate of names of outstanding scientists was 
sent to the President for the selection of a 
Director. From this he appointed Dr. Alan 
T. Waterman, a physicist, then director ol the 
Office of Naval Research. Dr. Waterman has 
collected a permanent staff and acquired 
a temporary home for the Foundation in the 
capital. 

The other principal work of the Board has 
been the formulation of its annunal budget. 
The Act sets a maximum of $15,000,000 per 
annum to be spent by the Foundation. Of 
course, this is otdy a theoretical sum. Each 
year the Board has to work out a cietailed 
plan of how it proposes to spend this money 
and this plan is passed on by both the Bu¬ 
reau of the Budget and the appropriate con¬ 
gressional committees, after hearings, and 
their has to be voted by both houses. This 
will not be done, this year, probably, until 
the early Fall. Therefore, it will be impos¬ 
sible to make any grants for research or give 
any fellowships before the opening of the 
new school year. However, it is hoped that a 
limited fellowship program may be initiated 
by the second semester of the 1951 1952 term. 

With regard to this program, at the present 
time it is planned to give only graduate fel¬ 
lowships both pre- and post-doctoral. How¬ 
ever, the law also calls for scholarships and 
some members of the Board are in favor of 
extending the program to undergraduate 
science students. A subcommittee of the 
Board has been appointed to study this. 

In the beginning, at least, the fellowship 
program will be administered by contract 
with the National Research Council. Candi¬ 
dates lor fellowships are to be selected on the 
basis of ability alone, though attention will 
also be paid to geographical distribution. 
The fellows may take their work at any insti¬ 
tution which will accept them. The stipends 
will he commensurate with those given by 
other agencies and a certain amount will also 
be assigned to the institution to help with 
the increased expenses ol the research. 

Thus is initiated a program of government 
aid to science. It is hoped that it will not only 
perpetuate and strengthen existing centers 
of scientific teaching and research but will 
also tap and develop new sources all over the 
country, so that the United States may not 
only continue to be the world’s leader in 
applied research and technology, but also pre¬ 
eminent in pure research upon which the for¬ 
mer is based. 
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OPPORTUNITY OFFERED BY PRESENT UTILIZATION STANDARDS TO 
IMPROVE FOREST MANAGEMENT IN NORTH CENTRAL ALABAMA 

By Herbert A. Yocom 

Research Forester, Southern Forest Experiment Station 

Section IV 

The log and bolt market survey made in 
North-Central Alabama in February 1951 
confirmed observations made lor the past 
several years. In general, this survey found 
that the size specifications had been reduced 
for logs and bolts and that quality standards 
had been lowered substantially. It was found 
that processors were willing to haul high 
quality logs for long distances. This trend in 
utilization oilers silvicultural and economic 
possibilities that may make intensive lorest 
management more attractive and profitable 
than extensive or no management. Probably 
70% ol the forest land in North-Central Ala¬ 
bama at present is managed in a poor and de¬ 
structive manner. 

The prevailing good market for the past 
several years has caused more forest destruc¬ 
tion than evei before on properties that are 
not under organized forest management. On 
such properties the continued cutting of the 
best and leaving of the worst has been ex¬ 
tended more and more into the smaller diam¬ 
eter classes. When a sawlog operation takes 
logs down to 5 inches in diameter, there is 
not a great deal of growing stock left. If the 
sawlog operation is followed by a pulpwood 
or mine prop operation, the area is often 
practically denuded. 

Yet this very utilization that has caused so 
much destruction of the forest resource offers 
the opportunity to put good silvicultural 
methods into practice and thereby to improve 
our timber stand and at the same time make 
a profit on the cultural ope/ation itself. The 
fact that small trees are marketable makes it 
profitable to undertake cultural cuttings ear¬ 
lier in the life of any given stand. Early thin¬ 
nings make it possible to assure proper spac¬ 
ing before much loss is suffered by decelerated 
growth. Trees are salvaged that would other¬ 
wise die. It is now possible to market indi¬ 
vidual trees or species of trees that formerly 
had to be girdled or poisoned to get them out 
of the stand. 

The market for these low value trees and 
species is not unlimited, however. Foi one 
thing it probably would become saturated il 
improvement cuttings, which yield mainly 

upland hardwoods, become general through¬ 
out the territory. It is also quite variable even 
when times are apparently favorable lor most 
other wood products. This feature suggests 
the desirability of cutting low value hard¬ 
woods heavily during upswings in the market 
and whenever such products are salable. 

The forest ownet must consider his own 
objective of management to determine what 
he should do to derive the most benefit from 
the present market situation. His manage¬ 
ment objective might be to grow small timber 
suitable for pulpwood, mine props, posts, and 
small saw timber. However, the outlook for 
the long pull indicates that the largest pro¬ 
portion ot the timber land in North-Central 
Alabama would be in a better market posi¬ 
tion if the objective were to grow high qual¬ 
ity timber. A shortage of high quality timber 
is definitely here now and will be further 
aggravated in the immediate future. There¬ 
fore, the forest owner aiming at production 
of high quality timbei can be more certain 
than ever of a market for his principal prod¬ 
uct. In the meantime he can improve the 
quality of his growing stock by getting rid of 
inferior trees and species while the market 
lot this inferiot material is strong. 

Except lot trees taken out in thinnings 
and improvement cuttings, most pine trees 
probably should be held until they reach a 
diameter ot 18 to 22 inches. Various studies 
have shown that a high rate ol value increase 
is obtained up to (his si/e. Studies at Crosscut. 
Arkansas several years ago showed that there 
was an annual value increase ol 15% while 
(tees went front 11 to I(> inches in diameter. 
The annual increase in value did not hill be 
low 8.2%, until alter the 20 to 21 inch stage. 
Many pine trees are now being cut shortK 
after they teach 8 inches in diametct and 
most stands are cut belore the trees become 
II inches. This means that a lowet realiza¬ 
tion value is being accepted. I he reali/aiion 
value is the dillerenee between the lumbei 
sale' value' ol the tree and total operating 
costs. From 8 to II iuc lie's the' t ate ol diam- 
c'tei growth is last, but the qualils ol the 
wood is rclaliveh low and operating costs 
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are higher per M. Therefore, the value in¬ 
crease rate is only moderate. From 14 to about 
22 inches, the diameter growth may be slower, 
although still adequate, but the quality of the 
wood is higher and operating costs per M 
lower. Therefore the value increase rate is 
higher. An operator who always cuts small 
timber is continually plagued with higher 
operating costs per M and a lower sale value 
tor his product. On the other hand, it costs 
less pet M to manufacture lumber from large 
logs, and the average sale value of the lumber 
is higher. 

The lorest owner who has large trees to 
sell will always find a market even in slack 
periods. Also, he can always take advantage 
of the speciality product outlets requiring 
high quality trees such as the veneer market. 
By creating an adequate supply of better 
products, (he production of high quality tim¬ 
ber would benefit the economy ot the whole 
territory as well as the individual owner. 

What should most forest owners do in view 
of present and probable future market con¬ 
ditions? The 1 ii st thing would be to make im¬ 
mediate improvement cuttings and thinnings 
over the entire forest property as soon as pos¬ 
sible. Most of the merchantable low value 
trees should be removed. This would include 
most of the low quality upland hardwoods 
and some ol the poorly-formed pine. Diseased 
and poor risk trees should be removed. The 
purpose of this cutting is to leave well formed 
trees of desirable species properly spaced to 
allow a good rate of growth. A good mixed 
stand should be made up of pine and high- 
value hardwoods such as yellow-poplar, white 
oak, and other oaks and gums capable of pro¬ 
ducing number 1 or 2 logs. These reserve 
trees should be chosen because they are ca¬ 
pable of valuable growth. They will be mar¬ 
ketable even in slack business periods. 

After the improvement cutting it would be 
well worthwhile, in most cases, to girdle or 
poison any remaining unmerchantable cull 
or low value trees. The cost of girdling va¬ 
ries from a few cents per acre up to several 
dollars depending on the si/e and number of 

trees treated. Most studies have shown that 
the investment is quickly repaid by the in¬ 

creased growth of released trees and reproduc¬ 
tion. In one study in Arkansas all hardwoods 
down to 2 inches in diameter were cut or 
girdled. The released pines grew so fast that 
10 years later a thinning was necessary. The 
stumpage value of the trees removed in the 
thinning exceeded the cost of removing the 
hardwoods by $1.18 per acre. 

After the first improvement cutting, re¬ 
peated cuttings should be made at regular 
intervals, as often as every 5 years, it pos¬ 
sible. Frequent light cuttings salvage trees 
that would otherwise die. Also, light cuttings 
promote quality growth because small open¬ 
ings will be made in the lorest canopy cre¬ 
ating shade conditions suitable for natural 
pruning. If most ol the low value material 
has been removed in the first improvement 
cutting, the following cuttings will be more 
in the nature ot thinnings together with the 
removal of mature trees when their rate of 
value increment drops below the desired level. 
Each cutting should aim to remove the poor¬ 
est trees and leave the best for added growth 
of quality material. In this way, over a period 
of time, the highest quality stand will be ob¬ 
tained and maintained indefinitely. This, of 
course, is in direct contrast to the common 
practice at present of cutting the best and 
leaving the worst, and thus ending up with 
growing stock of the lowest possible quality. 

Practically all of our present stands are 
understocked. Therefore, each cutting after 
the first or improvement cutting should be an 
amount less than the expected growth during 
the period until the next cutting. In this way 
our stands can eventually be built up to an 
optimum stocking of somewhere between 
8,000 and 10,000 board ieet per acre and be 
cut back to this amount at the end ot each 
cutting cycle. It may be desirable to cut in 
excess of the expected growth for the first 
improvement cutting in order to eliminate 
the low value trees lrom the stand as soon as 
possible. This decision will depend somewhat 
on the wishes of the individual owner. FIow- 
ever, from a marketing standpoint, it seems 
highly desirable and only good business to 
get rid of as much of this material as possible 
now while marketing is much simpler than it 
has ever been in the past. 



ABSTRACTS OF PAPERS PRESENTED 
AT THE 

TWENTY-EIGHTH ANNUAL MEETING 
OF THE 

ALABAMA ACADEMY OF SCIENCE 

19 5] 

SECTION I 

BIOLOGY AND MEDICAL SCIENCES 

A stud} of the chromosome morphology of some 

species of trillium. Paul C. Bailey, Alabama College, 

Montevallo. The chromosome morphology of six dif¬ 

ferent species of Trillium was studied. The six spe¬ 

cies include T. decumbens Harbison, T. lancifoliurn 

Raf., T. luteum (Muhl.) Harbison, T. sessile L., T. 

recurvatum Beck, and T. stamineum Harbison. This 

study was made in order to determine whether or 

not there exists any variations in chromosome mor¬ 

phology between these six species of Trillium and, if 

any variations did occur, whether these were suffici¬ 

ent to separate species or make grouping of species. 

The results of the study may be summarized as fol¬ 

lows: 

1. Certain species of Trillium may be grouped on 

the basis of total length of their chromosome comple¬ 

ments. Three groups may be made of the species 

studied. T. decumbens Harbison (total length of 

166.4 microns) woidd compose one group. T. lanci- 

folium Raf. (total length of 192.9 microns) and T. 

luteum (Muhl.) Harbison (total length of 193.6 mic¬ 

rons) would constitute another group. The third 

group would be composed of T. sessile L. (total length 

of 177.9 microns), T. recurvatum Beck (total length 

of 180.1 microns), and T. stamineum Harbison (total 

length of 179.9 microns). 

2. Species within the above mentioned groups could 

not be separated on the basis of total length of their 

chromosome complements. 

3. A carelul analysis of the total length of individual 

chromosomes as well as the comparative length of 

chromosome arms may offer some help in tHe separa¬ 

tion of certain species of Trillium. 

Nutritional status of some Alabama school chil¬ 

dren I Serum Ascorbic Acid values. Bi ssn. L. Davi y, 

University of Alabama, University. Serum ascorbic 

acid measurements were made on school children at 

the beginning and conclusion of a three year nutri¬ 

tional status study. The data collected will be pre¬ 

sented to show the distribution for age and sex. I lie 

changes occurring between the first and second metis 

urement will be discussed for 559 children. 

pH studies in the Oral Cavity. Preliminary report. 

H. C. Elliott, Biochemistry Department, Medical 

College and School of Dentistry, University of Ala¬ 

bama. Birmingham. One current concept of the etiolo¬ 

gy of dental caries is that of bacterial parasitism. Ac¬ 

cording ot this concept carbohydrates retained on the 

surfaces of the teeth are affected by oral bacterial 

enzyme systems so that acid is produced. 1 his acid 

reacts with the surface enamel to produce the initial 

carious lesion. 

Volker has shown that clearance of carbohydrate 

from the oral cavity is relatively slow. Stephan de¬ 

veloped an antimony electrode which he used to 

measure pH of the tooth surface of “caries suscep¬ 

tible” and “caries immune” subjects before and after 

ingestion of carbohydrate materials. 

Theoretical objections to the antimony electrode 

have been raised by some investigators. This report 

is concerned with results of our measurements of pH 

in the oral cavity using a small glass electrode before 

and after rinsing the mouth with carbohydrate ma¬ 

terials. 

Anthracosilicosis (miner’s asthma). Foils 1 

Friedman, Birmingham. This paper deals with the en¬ 

tire problem of anthracosilicosis. (lonsideration is given 

to the newer concepts of this pneumoconiosis. C linical 

and laboratory studies useful in the diagnosis and 

evaluation of this disease are presented in outline 

style. The inadequacy of pulmonary nodttlation as a 

diagnostic and evaluating roentgenographic standard 

for anthracosilicosis is demonstrated. 1 he various 

x-ray patterns of anthracosilicosis are presented and 

the discrepancy between the roentgenographic e\alu 

ation of disability and the results of other clinical and 

laboratory studies is stressed. Based on these consider 

ations. a new clinical and roentgenographic classific.t 

lion ol anthracosilicosis is proposed. 

Studies oil the production ol Oextran. Roiciki 1 

Calloway. Warner W. Carlson and \ irc.im \ Winn 

nidi Carlson. Biochemistry Department. \t< .in a c 

lege of Alabama. Birmingham. Solutions ol partially 



80 Alabama Academy of Science 

hydrolyzed dextran, the polysaccharide produced by 

bacteria of the genus Leuconostoc, are now being 

used as substitutes for blood plasma in the treatment 

of shock and other conditions. Methods of producing 

the polysaccharide and of modifying it chemically will 

be discussed. 

Toxicity studies with Demerol (isonipecaine) on 

white mice. Robert E. Galloway and Emmett B. 

Carmichael, Biochemistry Department, Alabama Med¬ 

ical Center, Birmingham. Young mice, less than six 

months old, were used in toxicity studies with Dem¬ 

erol hydrochloride (isonipecaine). Eighty-nine mice, 

weighing from 25.1 to 42.9 grams, were injected inlra- 

peritoneally with fresh aqueous solutions of the above 

drug. The minimum dose to kill was 115 mgrn/kg 

while the LDr dose seems to be in the range 125 to 

140 mg/kg. 

Do plants think? Roland M. Harper, Geological 

Survey of Alabama, University. All flowering plants 

execute movements of some kind during growth, if 

only in elongation of stems, unfolding of leaves and 

flowers, etc. Many or most of them also have more 

specialized movements, such as the folding of leaves 

or closing of flowers at night, movements of parts in¬ 

cident to pollination, and bursting of capsules to scat¬ 

ter seeds. Still other kinds of movements, which are 

sometimes quite rapid, and which have attracted con¬ 

siderable attention, are those of twining vines in find¬ 

ing something to climb on, and carnivorous plants in 

trapping insects and other very small animals. 

All this, however, does not necessarily indicate any¬ 

thing analogous to intelligence in animals. It could 

be more properly compared with instinct, by which 

animals escape their enemies, find their food, etc., in 

much the same way generation after generation. 

At the same time, quite a number of plants seem 

to have a sort of "know how” which enables them to 

adapt themselves successfully to unusual circum¬ 

stances, that do not happen to all the individuals of 

a species. A few instances of this sort have been ob 

served by the writer, and others found in literature. 

Some vines seem to know just how large a tree or 

post they can climb, and other species are able to 

send their roots or stems in the right direction to 

find attachment, without any process of “trial and 

error”. One instance is recorded of an insectivorous 

plant bending its leaves toward a captive insect. And 

there may be many other instances of near intelli¬ 

gence in plants that could be found by careful ob¬ 

servation. 

Seasonal Variation in the toxicity of demerol in 

young and adult rats. Walter H. Johnson and Em¬ 

mett B. Carmichael, Biochemistry Department, Ala¬ 

bama Medical Center, Birmingham. Both young and 

adult healthy stock rats have been used in toxicity 

studies with Demerol hydrochloride. Two arbitrary 

weight-groups were selected: (a) 100 to 199 gms. and 

(b), 200 to 483 gms. A fresh aqueous solution was in¬ 

jected intraperitoneally. The rats received only a 

single dose each. The doses varied by 2.5 mg. incre¬ 

ments from 60 to 85 mg./kg. for 91 rats used during 

the summer months, while the doses varied by 5 mg. 

inncreinents from 65 to 95 mg./kg. for 138 rats used 

during the winter months. The smallest dose to cause 

death was 62.5 mg./kg. during the summer and 70 

mg./kg. during the winter months. The survival lime 

for those rats that died varied from 7 to 56 minutes, 

with the majority of them dying within 40 minutes. 

I he I D for Demerol hydrochloride for the weight- 

group (lot) to 199 gms.) during the summer and win¬ 

ter months seems to be in the range 72.5 to 80 mg./kg. 

(or the former and 80-95 for the latter. The LD_„ for 
ou 

the weight-group (200 to 483 gms.) being in the range 

67.5 to 75 mg./kg. for (he summer months and 75 to 

85 mg./kg. for the wintei months. 

Metabolic rate and blood glutathione in human 

subjects. Morris W. Ratcliff, University of Alabama, 

University. Indications were pointed out that gluta¬ 

thione may lie related to metabolism. 

Blood glutathione determinations were made on 

human subjects having had duplicate basal metab¬ 

olic rates determined. Duplicate methods for deter¬ 

mining blood glutathione concentrations, iodometric 

titration and speclropholometric. showed good com¬ 

parison. 

One apparently normal individual showed higher 

glutathione levels in late afternoon readings, after a 

day of normal activity, over early morning readings, 

when metabolism would be relatively lower. This was 

done in a ten day series of day to day determinations. 

I here was no apparent relation between different 

basal metabolic rates and either the oxidized portion 

of glutathione, Gabbe’s quotient (glutathione divided 

by red cell count), or Gabbe's quotient multiplied by 

hemaglobin. A definite relation was shown between 

basal metabolic late and reduced glutathione with a 

positive statistical correlation of 0.6. Variations be 

tween individuals were so great that this correlation 

was of no value clinically. 

Total carbohydrates of human saliva. A. ]. Reid 

and W. W. Pigman, Medical-Dental Schools of Ala¬ 

bama, Birmingham. The carbohydrate components 

of human saliva have not been thoroughly investi¬ 

gated. Recently reagents for the determination of 

free and bound carbohydrate, such as the anthrone 

reagent, hate been developed. The free reducing 

substance of saliva have been assumed to be glucose, 

and its concentration has been determined in prior 

work and in the present work. The bound carbo¬ 

hydrate is presumably glycoprotein in nature. In the 

present work, the amount and type of carbohydrate 

components of a centrifuged pooled sample of stimu¬ 

lated saliva from 150 individuals were investigated. 

Results will be given for free reducing sugar, fer¬ 

mentable sugar and bound carbohydrate (as glucose). 

The effects of dialysis and of several typical protein- 

precipitation procedures on the carbohydrate com¬ 

ponents will be reported. 
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The determination of sucrose bv a microbiological 

method. Carmen L. Rosano, Virginia Whiteside - 

Carlson and Warner W. Carlson, Biochemistry De¬ 

partment, Medical College of Alabama, Birmingham. 

Bacteria of the genus Leuconostoc form a polysac¬ 

charide called dextran. They can synthesize this sub¬ 

stance onlv from sucrose. Advantage has been taken 

of this fact to develop a method of analyzing mixtures 

of sugars for their sucrose content. 

Sodium and potassium levels in human cerebro¬ 

spinal fluid. Carleton W. Shaw and Howard L. 

Holley, Biochemistry and Department of Medicine, 

Medical College of Alabama. Birmingham. Analyses 

of 100 specimens using Beckman flame photometer 

and modified Mosher procedure gave (he following 

values: 

Na 142.47 milliequivalents 

k 2.88 

Na range 134 — 152 milliequivalents 

k ” 2.5 — 3.6:5 

The non-specificity of biotin activity for Leucon¬ 

ostoc. Willard R. Starnes, Virginia Whitesidi-Carl¬ 

son and 4Varner W. Carlson, Biochemistry Depart¬ 

ment, Medical College of Alabama, Birmingham. The 

biological activity of vitamin B_, biotin, normally is 

quite specific and is shown only by the d-isomer. It 

has now been found that for Leuconostoc, dl-oxy'ni- 

otin, dl-desthiobiotin, and even biotin inhibitors such 

as 3, 4 ureylene cychlohexyl butyric acid, have vita¬ 

min B_ activity approaching that of d-biotin. All the 

compounds stimulate aspartic acid synthesis by the 

organisms. 

Nutritional status of some Alabama Children II 

weight increases at 4-month intervals. E. Neige Tod- 

huntf.r, University of Alabama, University. Because 

no information is available on height and weighi of 

Alabama children a three )ear growth study has been 

made with children 6-14 years of age. Measurements 

hate been made at 4-month intervals and data will be 

reported on the problem of seasonal growth. 

Polarographic “Albumin” waves in nephrotic and 

normal blood serum and urine. H. E. Wilcox and 

R. N. Wilhite, Department of Chemistry, Birming¬ 

ham-Southern College, Birmingham. A study was 

made of the various factors influencing the so-called 

“albumin” waves obtained by polarographing a dilute 

solution of albumin-containing nephrotic urine in 

the presence of 0.01 N NiCl„, 0.1 N NH (OH, and 

O.l N NH4C1. A Sargent model XII polarograph was 

used and, since comparative studies only were made, 

a mercury pool anode was used in all runs. Nickclous 

chloride was chosen rather than the cobaltous chlor¬ 

ide originally proposed by Brdickai in order (hat the 

“albumin" wave would not occur so close to the wave 

of the metal ion. 

1. R. Brdicka, Collection Czeclioslov. Chcm. C.oimmin., S, 112. 
148, 238 (1033). 
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It was found that temperature, pH. and concentra¬ 

tion of albumin altered (he height of the \i 

wave in the ammoniacal buffer. The “albumin” 

wave height was also affected by temperature and pH 

changes, and both the shape and height of the wave 

were modified by denaturation of the albumin in 

any manner. Thus in order to avoid any possible air- 

interface denaturation, no inert gas was bubbled 

through iHe solution before polarographing it. One 

drop of a freshly prepared one percent gelatin solu 

lion was used in each 10 ml. of solution as a maxi¬ 

mum suppressor in all experiments. 

Evidence that cystine-like units in the albumin 

molecules were responsible for the depressed Ni+- 

wave-heights and “albumin” waves was obtained 

when dilute solutions of cystine under similar condi¬ 

tions gave polarograms duplicating closely the re¬ 

sults obtained with nephrotic urine containing al¬ 

bumin. Albumin-free normal urine gave no “albumin” 

waves under our conditions and did not depress the 

Ni++ waves to any measurable extent. Blood sera 

taken from both normal and nephrotic patients gate 

inconsistent results when polarographed in the pres¬ 

ence of NiCl0 and ammoniacal buffers. However, all 

the blood sera did show definite “albumin” waves at 

considerably smaller dilutions than the nephrotic 

urines. 

Relation bettveen quality of diet and economic 

status. Hsien Wo, Biochemistry Department, Alabama 

Medical Center, Birmingham. Using the per capita 

amount of “primary calories” or that of animal pro¬ 

tein available at the retail level as a measure of the 

quality of the diet, and the "real income" as a meas¬ 

ure of economic status, the quality of the diet of 10 

different countries with population of 40 million or 

more is, over a considerable range, approximately a 

linear function of the economic status. 

Determination of hippuric acid in normal urine 

with some observations. Daisy Yen Wu and Hsu x \\ i 

Biochemistry Department, Alabama Medical Center. 

Birmingham. By a new extraction procedure, hippuric 

acid in 10 cc. normal urine can be qualitatively sep 

arated from urea and other nitrogenous compounds 

and determined by the Ejeldahl method. 

The hourly rate of excretion of hipputu aiiil in 

normal persons varies from 0.14 to 0.36 millimol. It 

shows no consistent rise after the intake of meals, 

suggesting that hippuric acid is not derived cxclusiyelr 

from benzoic acid in fruits and vegetables but pos 

sibly also from an endogenous source oi from prod 

nets of bacterial action in the intestine 

“Studies on the effects of hyuliiroiiidasc* on synoyi.il 

fluid of the dog.” k. Limoni Yielding and ( vkmin 

L. Rosano, Biochemistry Depart mini. Alabama Mali 

cat Center. Birmingham, l he Synovial fluid ol the 

dog has been aspirated by means ot a 26 gauge hypo 

dermic needle, and studied. Lite riscosity of the noi 

mal fluid rvas observed, and the electrolyte isodium 
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and potassium) content of the normal fluid was stud¬ 

ied by means of the Beckman Flame Spectrophoto 

meter. I he needle was left in place and purified bo¬ 

vine testicular hyaluronidase was injected into the 

same joints. Altei a period of 20 minutes the synovial 

fluid was again aspirated, and the viscosity and the 

electrolyte content studied and compared to the nor¬ 

mal. Controls were run with equal quantities ol in¬ 

activated hyaluronidase. 

‘WYDASE, Wveth Company. 

SECTION II 

CHEMISTRY 

Syntheses in the quinoline series: some derivatives 

of 8-methylquinoline. William E. Bi.anki nstmn and 

Julius 1). Calls, Alabama Polytechnic Institute, Au¬ 

burn. Some derivatives of 8-methylquinoline were pre¬ 

pared: their structures were verified in some instances 

and established in others. The results are summarized 

as follows: 

1. Nitration of 8-methylquinoline gave 8-methyl-5- 

nitro quinoline which had been reported in the litera¬ 

ture previously. 

2. The nitration of 2-chloro-8-methylquinoline ob¬ 

tained via, 1,8-dimethyl-2 quinolone from 8-methyl 

quinoline gave a product which was shown to be 

identical with 2-chloro-8-metby1-5-nitroquinoline. 

3. Hydrolysis of 2-chloro-8-methyl-5-nitroquinoline 

with 1:1 bv volume aqueous sulfuric acid at atmos 

pherit pressure gave the expected 2-hydroxy-8-methyl- 

5- nitro-quinoline in almost theoretical yields. 2-Chloro 

8-methyl-quinoline yielded 2-hydroxy-8-methylquino¬ 

line on treatment with 25% by volume aqueous sul¬ 

furic acid solution in an autoclave maintained at 

175-180 degrees for two hours. 

4. Nitration of 2-hydroxy-8-methy]quinoline gave a 

mixture of products from which 2-hydroxy-8-methyl- 

6- nitro quinoline was obtained in 20-30% yield; only 

small quantities of 2-hydroxy-8-methyl-5-nitroquino- 

line were isolated. The structure of 2-hydroxy-8- 

methyl-6 nit roquinoline was established by synthesiz¬ 

ing it via the corresponding l-methyl-2-quinolone and 

2-chloroqui noline. 

5. Catalytic reduction of 8-methyl-5-nitroquinoline, 

2-hydroxy-8-methyl-5-nit roquinoline, and 2-chloro-S- 

rnethyl-5-nitroquinoline gave the corresponding am¬ 

ines. Acetamido and ben/amido derivatives of these 

amines were prepared. 

6. Diazotization of 5-amino-8-methylquinoline, 5- 

amino-2-hydroxy-8-methylquinoline, and 5-amino-2- 

chloro-8-methylquinoline followed by treatment of the 

diazonium salts with alkaline arsenite solution accord¬ 

ing to conditions of the Bart reaction yielded 8- 

methyl-5 quinolinearsonic acid, 2-hydroxy-8-methyl-5- 

quinolinearsonic acid, and 2-chloro-8-methyl-5-quino- 

linearsonic acid respectively. 

The use of tracer techniques in solubility studies.* 

E. V. Jones, Hur.n Stanley and William Jackson, 

University. This paper discussed briefly the use of 

tracer techniques in the study of the solubility of in¬ 

organic salts in organic solvents. The solvents used 

were ethyl, isopropyl and n-butyl alcohols which 

were carefully dried with sodium or calcium hydride 

and distilled. 

As tracers Ba-140 was used with BaCd, and P-32 

with Na3P04. The tracers were incorporated into 

C.P. salts in water solutions which w'ere evaporated to 

dryness and dried thoroughly in an oven. A standard 

water solution and a saturated alcohol solution of the 

tracer incorporated salts were prepared. Volumetric 

samples of the standard solution and weighed sample? 

of the alcohol solutions were evaporated to dryness in 

identical dishes and all the counts rvere made with 

the same geometry. The counts per minute per gram 

of "incorporated salt” were obtained from the stand¬ 

ard solution. Then the grams of salt per 100 gms. of 

alcohol in the saturated solutions were calculated. All 

solubilities were measured at 25°C. A tendency to¬ 

ward colloid formation was obviated by very slow 

stirring. 

Salt Solvent Gms./lOO gms. alcohol 

BaCl., Ethyl alcohol 7.9 ± .1 x 10-2 

BaCl" Isopropyl alcohol 1.7 x 10-3 

BaCl “ n-Butyl alcohol 1.09 ± .08 x 10-2 

Tentative results: The solubilities of Na^PO^ in 

ethyl, isopropyl and n-butyl alcohols were exceedingly 

low and by our method showed "no measurable solu 

bility”. 

The preparation of hydrofurantide. Justin Long, 

Alabama Polytechnic Institute, Auburn. Hydrofuta- 

tnide is formed by the condensation of three moles of 

furfural with two moles of ammonia. Throughout this 

study, 25 ml. furfural were dissolved in 800 ml. tap 

water; to this solution was then added 60 ml. concen¬ 

trated aqueous ammonia. 

When the aqueous solutions are mixed, there is an 

induction period whose duration is a function of tem¬ 

perature, varying from five minutes at 40°C. to 25 

minutes at 5°C. At the end of this time the solution 

becomes cloudy in appearance; within 20 or 30 sec 

onds the stirrer is completely obscured and after 

another minute or so individual crystals can be seen. 

The yield of crystals increases for a time and then 

falls off. At 30°C., the maximum yield of 67% was 

reached in about two hours. 

T here is good evidence that the reaction rate varies 

with the length of time after the furfural has been 

distilled. Thus, at 30°C., freshly distilled furfural 

*This work was sponsored by a grant from tire Research 
Funds of the University of Alabama. 
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yielded 18.2 gm. hvdrofuramide after two hours stir¬ 

ring. while furfural that had been stored for a few 

weeks in a brown bottle yielded only 16.4 gm. The 

optimum temperature for the reaction is about 25°C. 

Decomposition of tlie product in the presence of 

moisture was demonstrated by placing a sample in a 

descicator confining a saturated solution of lead ni¬ 

trate. The humidity was tints maintained at 98%, and 

the sample lost five per cent of its weight after two 

weeks in a dark cupboard. 
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The shape of the container and degree of agitation 

do not affect the yield but more rapid stirring results 

in smaller crystals, rite crystals are bulky and filter 

easily. They have a tendency to accumulate an electro¬ 

static charge under certain conditions. Freshly dis¬ 

tilled furfural yields a pale cream-colored product, 

while furfural that has darkened produces an orange 

or brown product. The crystals darken with age; 

darkening appears to be accelerated by moisture and 

sunlight. 

SECTION III 

GEOLOGY AND ANTHROPOLOGY 

Pollen analysis of the cottondale formation. Danii i 

D. \rden, Jr., Birmingham-Southern College, Bir¬ 

mingham. I he Cottondale formation of Upper Creta¬ 

ceous age is the lower-most formation of the Tusca¬ 

loosa group in Alabama. It comprises the lowest ex¬ 

posed Cretaceous strata in the State. The formation is 

about 75 feet thick, composed chiefly of cross-bedded 

often gravelly sand and carbonaceous clay. Rapidly 

changing lithology is characteristic. Some of the clays 

contain abundant plant fossils. 

The present investigation was concerned with an 

analysis of the pollen content of the Cottondale with 

a view to determining the depositional environment. 

Nowhere was pollen abundant, nor was it possible 

to predict pollen-bearing strata on the basis ol lithol¬ 

ogy. In general, it was restricted to the darker clays. 

I here was no indication of swamp conditions. The 

plant material probably did not grow where it was 

found, but was rafted there by water currents. A tabu¬ 

lation was made of the present environment of living 

representatives of the fossil plants. This represented 

24 genera or families. All modern forms with the ex¬ 

ception of Sequoia are found in either tropical or sub¬ 

tropical areas and are represented in the coastal re¬ 

gions. Nearly half are restricted to these conditions. 

Thus, the flora seems to indicate near-shore condi¬ 

tions under a warm humid climate. Evidence was not 

found tor a densely wooded swamp condition such as 

the present Dismal Swamp, but more probably a 

broad delta-floodplain region. The depositional areas 

were probably covered bv fresh and salt water and 

all gradations between. Comparison can probably be 

made with the lower Mississippi River delta. 

The Geiger-Mueller equipment and its application 

in civilian defense and its scientific application in in¬ 

dustry and geology. Hugh 1). Pallisti.r, Geological 

Survey of Alabama University. Portable Geiger-Mucl- 

ler Counters range in price from a few dollars to hun¬ 

dreds of dollars, depending on the sensitivity of the 

instrument. The more expensive ones are equipped to 

detect alpha, bet or gamma rays and to indie tile the 

intensity of radiation. For laboratory work, expensive 

scaling units ate used with alpha, beta ot gamma 

tubes to count and record the radioactive emissions ol 

the respective sample over long periods ol time. 

Alpha rays, usually considered the least harmful of 

the three, as they do not penetrate as deep nor do 

the great damage to the external parts of the body 

that the beta or gamma rays do, often contaminate 

water or foods which if taken into the system, attack 

the sensitive tissues within the body. Beta rays pene¬ 

trate to greater depth than alpha rays and therefore 

do more damage to body tissues. Gamma rays pene 

irate deeper than either alpha or beta rays and there¬ 

fore are the most dangerous to the human body. 

Either or all three of the rays may be set off by an 

atomic explosion with the destruction of life, near the 

center, and decreasing effect outward from this center. 

This area becomes one to be avoided until tests prove 

it clear of dangerous rays. 

We are fortunate in having an instrument capable 

of detecting the radiations after such an explosion. 11 

a person survives by not being in or near the center 

of an atomic explosion and is equipped with an in¬ 

strument capable of detecting alpha, beta, or gamma 

rays, he can then make a survey of the area affected 

by the explosion and advise the populace as to the 

stale of contamination of food and water supply and 

say which buildings are or are not habitable. Hcavi 

ly contaminated areas can be isolated, warnings placed 

to prevent people from entering them and guards can 

be posted to enforce the regulations. 

Radioactive materials are. used in connection with 

biological, medical and industrial work to trace move 

inent in experiments. Laboratories and industries 

which use radioactive materials should alwavs have 

ready access to Geiger-Mueller Counters for checking 

use and storage of radioactive materials. 

In geological field work in the search lot deposits 

of uranium, thorium and radioactive mineials. the 

portable Geiger-Mueller Counter and the \irborne 

Geiger Counter are widely used. Vllet possible ate.is 

are located, samples are taken and tests with labora 

lory counters are made. 

I he portable Geigei Mueller instruments i.m serve 

a veiv useliil purpose in locating certain strata on the 

earth's surface where radio-active formations occur, 

lor example, the Chattanooga shale. Since it is pos¬ 

sible that Chattanooga shale mav occui in some 

plates without containing radioactivity, the stiate 

graphical position ol the beds should also be i are 
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fully considered as well as the paleontology of the 

beds. 

The laboratory Geiger-Mueller Scaling Counter is 

also useful in locating Chattanooga shale in drill 

cores where the holes are drilled through Devonian 

Chattanooga shale to prospect the underlying iron ore 

beds of the Silurian formation. 

In conclusion, it might be said that the Geiger- 

Mueller instrument is one of the modern instruments 

of science of great importance to humanity. 

The quantitative petrographic composition of three 

Alabama coals as determined chemically compared 

with published microscopic analyses of the same coal. 

Reynold Q. Shctts, University of Alabama. Three 

Alabama coals which had been analyzed petrograph- 

ically by the U. S. Bureau of mines, were analyzed 

chemically by determining the rate of oxidation of 

the coals with 8 N nitric acid, using a method worked 

out and published by the author in 1950 In all three 

cases, the “dull” fraction of the coal was present in a 

percentage greater than that of the opaque attritus of 

the U.S.B.M. analyses and less than the sum of the 

percentages of opaque and translucent attritus. It is 

concluded, therefore, that the “bright” fraction, found 

by analytical methods, is made up of optical anthra- 

xylon, plus part of the translucent attritus and that 

the “dull” component is opaque attritus and part of 

the translucent attritus. Chemical analysis, with 4 N 

nitric acid, of a Mary Lee bed coal from another mine, 

suggested the presence of a third component but it 

could not be determined if this component corre¬ 

sponded to translucent attritus. 

Rank differences of the three coals were small so 

that no relations between rank and oxidation rates 

could be worked out. Corresponding “bright” and 

“dull” fractions of similar rank exhibited nearly the 

same reaction rates. 

Percentages of fusain, as determined by the two 

methods, were in good agreement. 

The validity of the results were greatly enhanced 

by the fact that the samples studied by the Bureau 

of Mines were saved by that agency and sent to the 

author for his work. 

SECTION IV 

GEOGRAPHY AND CONSERVATION 

The conservation of Alabama’s petroleum resources.* 

Dr. Walter B. Jones.** In 1939, fire years before oil 

was discovered in Alabama, the Legislature passed 

basic oil and gas laws. These were greatly enlarged 

in 1945, after exhaustive studies bv Senator Tom 

Johnston of Mobile and Representative Moody Redd 

of Florence, along with specialists from the oil in¬ 

dustry. The resulting statutes and rules and regula¬ 

tions promulgated thereunder are still considered a 

model for the nation. The basic philosophy behind 

it all is prevention of waste through: 

a. Establishment of drilling units of 40 acres for 

oil and 640 acres for gas wells, to keep from drilling 

unnecessary wells 

b. Maintenance of bottom hole pressures, thus in¬ 

suring maximum withdrawal of oil or gas from a 

reservoir that is economically feasible 

c. Establishment of allowables for wells in fields or 

parts of fields to prevent over, or wasteful production 

d. Protection of correlative rights of multiple own¬ 

erships through compulsory unitization 

e. Observance of sound drilling practices by all 

operators and 

1. Prohibition of waste at wells, refineries, pipe 

lines or elsewhere. 

* Resume of paper given before the Alabama Academy of 
Science, Mobile meeting, February 29, 1952. 

*’State Geologist of Alabama and State Oil and Gas Super¬ 
visor. 

Ample protection is also provided for the fresh 

water beds encountered during the search for oil and 

gas. 

The laws are administered by an Oil and Gas 

Board composed of three members. Hearings are auth¬ 

orized, and findings of the Board may be taken to 

civil courts. In the event of continued violation of an 

order, the Board can take over a well or other prop¬ 

erty until the matter reaches final settlement. 

Bonds are required of all operators to insure that 

wells will be properly drilled and adequately plugged, 

if dry. 

Samples of cores and cuttings, driller's and Schlum 

berger logs and other information must be deposited 

with the Oil anti Gas Board. 

Tlic role of conservation education in a program for 

the preparation of public school teachers. William T. 

Wilks, Troy, Alabama. Educational literature dealing 

with the public school program shows an increasing 

emphasis on conservation education as an area of 

study in the public schools. Illustrations cited. 

This emphasis calls for increased knowledge of 

conservation on the part of public school teachers. 

The teacher training program of Troy State Teachers 

College is analyzed to show how it is contributing to 

the education of teachers in this area of conservation. 
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PHYSICS AND MATHEMATICS 
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Plotting x-rav fields by means of scintillation coun¬ 

ters. \V. B. Ard, Jr., Alabama Polytechnic Institute, 

Auburn. Apparatus is under construction in this lab¬ 

oratory for plotting the shape and relative intensities 

of X-ray fields. The apparatus consists of two scin¬ 

tillation counters using calcium tungstate crystals and 

a direct-current difference amplified. 

An automatic eagle mounting for a concave grating 

John Breazeale and Eric Rodgers, University of Ala¬ 

bama, University. A five and a half foot concave grat¬ 

ing is being mounted in an Eagle mounting which 

has been designed to keep the grating automatically in 

focus as the grating is moved to cover different parts 

of the spectrum. This paper will present the method 

by which the grating is kept in focus and a short de¬ 

scription of the spectrograph which has been built on 

this design. 

Eigenstates of energy of electrons in a uniform mag¬ 

netic field. D. J. Besdin, Alabama Polytechnic Insti¬ 

tute, Auburn. A formal solution is given for the char¬ 

acteristic energies of an electron confined in a circular 

cylinder in the presence of a uniform magnetic field 

H in the direction of the cylinder axis. The wave 

functions are required to vanish at the walls of the 

cylinder. The Schroedinger equation for the charac¬ 

teristic states is separable in cylindral coordinates. 

(1) T(r, 6, z) =sinirrizlimef(r) 77 = 1, 2, 3, . . . 

L m=0, +1, +2, . . . 

where L is the cylinder height. The energy for this state is 

E = Ez-\-Er, e= v2h2 +Er, 0 

8 mL2 

Er, e is determined by the equation for f{r). 

(2) d-f(r)-\~ 1 df(r) -)- r2m E-,, 0 = 2mHe — e-H-P — 

a.2 r dr L h2 2ch 4c2h"- 

nPy(r)=0 

Letting \ = 2m Er, e — 2mHe; a2 = e2H2 gives for/(r) 

hr 2c h 4c2 h'1 

(3) d2f(r) +1 df(r)+ — a2r2 — m2\f(r) =0 

dr2 7 ~dP V T2 ) 

a appears in the equation only as a2, so that if we use 

the perturbation method the series contain onlv even 

powers of a. 

(4) A = A0-j-oeA 1 T<r Att-}- .... 

(5) 

Substituting in (3) and equating to zero the coeffi¬ 

cients of the various powers of a, we get finally for the 

energies 

(6) E{i),m,o)= h2 jO(,’,m)2 + 2m(/f2a')-|- 

2mR2\ 

A . . . 1 +£, 

where j°m is the rrth zero of the Bessel function J m, R is 

the cylinder radius, and 

K^m= R2 (2(m2 — 1) +1 (;(r)m)2\ 

OTTP 3 J 

Electronic control of magnet current for a mass 

spectrometer. Raymond Brannon, Alabama Polytech¬ 

nic Institute, Auburn. A discussion of a control cir¬ 

cuit in use on a Nier-type mass spectrometer will be 

given. The circuit consists of a bank of series control 

tubes affording continuous variation over a wide 

range in magnet current. The circuit is arranged so 

as to improve, inherently, the magnet current sta¬ 

bility over that of the supply. A proposal is made to 

increase the utility of the circuit by making the 

range in mass scanned a linear function of the signal 

supplied to the control circuit. 

Analysis of three organic-phosphorus compounds 

by mass spectrometry. James B. Dozier, Alabama 

Polytechnic Institute, Auburn. The mass spectra of 

ethyl dichlorophosphate, diethylchlorophosphate, and 

triethvl phosphate were studied in a 60° Nier-type 

mass spectrometer. Bombarding electrons of 70 volts 

energy were used in a Winn-Nier ion source. In ad¬ 

dition to the mass spectra, the appearance potentials 

of the major ions will be given. 

An automatic recorder of stellar light variations. 

A. Edward Lilley and F. H. Mitchell, University of 

Alabama, University. Automatic records of the light 

variation of eclipsing binaries and pulsating variables 

are being obtained at the University of Alabama’s 

new observatory. A 1P21 photomultiplier tube posi 

tinned at the primary focus of the Pecker 10" refractor 

supplies a d.c. current proportional to the intensity 

of the star. The output of the photomultiplier tube is 

fed through a d.c. amplifier to a Speedomax Recorder, 

which shows the light curve as a function of time on 

a chart. 

An electronic differential analog. Nf.ai. 1’. Roweli 

and F. H. Mitchell, University of Alabama. Univer¬ 

sity. An electronic analog was built to solve second 

order non-homogeneous differential equations with 

constant coefficients. I lie circuits involved will be 

discussed as well as the results of the trial runs. 

Protective coating of rock salt optical elements b> 

the evaporation of germanium. Ron \i d 1 si t 1 t ks. |k 

and Dr. Carl C. Sari mn, Unii'crsitx of Alaluima. Uni¬ 

versity. Rock salt optical elements have been coated 

with germanium bv an evaporation process in high 

vacuum. Both germanium and rock salt crystals arc 

transparent to infra red radiation. 

The apparatus used is a tungsten filament mounted 

on copper electrodes passing thru insulating jackets 
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in a round steel base plate. A bell jar was placed over 

the electrodes and sealed to the steel disk. This was 

then evacuated through an outlet in the bottom of the 

disk. Power was supplied to the electrodes by an auto¬ 

transformer. The vacuum was checked with a Pirani 

guage of simple design. When a vacuum of the order 

of ten to the minus fifth centimeters of mercury was 

reached, power was applied to the filament and the 

heat evaporated the germanium previously placed on 

the filament until a sufficiently thick coat of german¬ 

ium was obtained on the cooled crystal placed about 

ten centimeters below the evaporating filament. 

Work is still being done to improve the quality of 

the germanium coating and to determine the most 

desirable thickness of coating. 

The above method has also been used successfully 

for aluminizing high grade minors. 

The motion of a conducting sphere in a uniform 

magnetic field. John Robert Si-ii will,* Alabama 

Polytechnic Institute, Auburn. The velocity and the 

angular velocity of the sphere are determined as tune- 

lions of time. The equations in the Eulerian angles are 

solved for two special cases. 

*H. C Ryding scholar in Pin sics. 

SECTION VIII 

THE SOCIAL SCIENCES 

An investigation into the diagnostic value of the 

Rosenzweig picture-frustration study. Robert L. 

Brown, University of Alabama, University. Frustration 

and its consequences is assigned an increasingly critical 

role in the systematic study of behavior. Saul Rosenz¬ 

weig, in an effort to measure reactions to frustration, 

has developed a series of pictures of mildly frustrating 

situations. It is assumed that the subject will identify 

with the frustrated person itr the picture and react 

in his usual manner to the frustration. The purpose 

of this study was to investigate the diagnostic value of 

the test. 

The test was administered to three groups of sub¬ 

jects; i.e., a “normal” group, a group of chronic alco¬ 

holics, and a group of paranoid schizophrenics; with 

an equal number of males and females in each group. 

The results was subjected to statistical analysis to de 

termine whether or not the test differentiates between 

these groups and whether its discrimination is ade¬ 

quate to allow its use as an individual diagnostic 

device. 

Some group discrimination was found with respect 

to the direction of aggression and the type of response. 

However, this discrimination proved inadequate, be¬ 

cause of marked overlapping of the groups, to allow 

the use of the test for individual diagnosis. The find¬ 

ings also failed to support certain theoretical predic¬ 

tions. Further study is needed. 

The law of primary reinforcement in the learning 

of children. James G. Foshee, Jacksonville Stale 

Teachers College, Jacksonville; Pall S. Siegel, Uni¬ 

versity of Alabama, University. Resistance to extinc¬ 

tion following varied reinforcement was examined 

utilizing eighty children in a learning situation which 

duplicated in essentials the Skinner Box so popular in 

rat experimentation. In agreement with the animal 

studies, it was found that the mean number of lever 

depressions was some positively increasing function 

of number of prior reinforcements. The implications 

for current behavior theory were briefly considered. 

Psychological aspects of atomic warfare. Oliver L. 

Lacey and Lai ion B. Dorman, University of Ala¬ 

bama. University. The data of this study were com¬ 

piled from two questionnaires administered to a 

random sample of the population of Birmingham, 

Alabama during 1950. The results indicate that dur¬ 

ing 1950 the sensitivity of the population to the pos¬ 

sibility of war and an atomic attack has increased. 

I here has also been an increase in (lie number of 

persons who seem to know what behavior would be 

appropriate to the emergency. However, approxi¬ 

mately one-third of the population have no idea what 

they would do in the event of an atomic bombing. 

It was also observed that about one-half of the popu¬ 

lation interviewed would seek out a medical agency 

if personal help were needed and that about one- 

third of the population would attempt to leave the 

city if they knew that Birmingham was a possible tar¬ 

get for an atomic bombing. On the basis of these ob¬ 

servations, it seems proper to develop the following 

general recommendation: Further publicity given civil 

defense preparations should stress the fact that, if 

proper precautions are taken by an individual, he has 

a very good chance of avoiding injury or death in an 

atomic explosion. A positive approach of this kind 

will be better attended to and remembered and will 

tend to reduce lire danger of panic. 

Generalization of perceptual defense. Howard 

Sherman and Elliott M McGinnies. Twenty male 

undergraduates were employed in an experiment to 

determine whether (he process of “perceptual defense” 

would be generalized in a control situation. 

The apparatus employed for presentation was a 

Gerbrand Mirror Tachistoscope. Tbe experimental 

material consisted of twenty-two words presented to 

each observer in serial pairs. In four of these pairs 

the pre-task word was a taboo word. The second or 

task word in each of these pairs was one of eighteen 

neutral words having the same frequency listings in 

the Thorndike-Lorge Table. Both words in the re- 
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maining four pairs were affectively neutral in con¬ 

notation. 

It was predicted that the thresholds of the task 

words following taboo pre-task words would be higher 

than the thresholds of task words following neutral 

pre-task words. This prediction followed from the 

assumption that some centrally mediated interference 

effect would be generated by the taboo words and that 

this effect would persist long enough to influence 

recognition of the task word. 

A different score Has obtained from the thresholds 

of the neutral-neutral pairs and the taboo-neutral 

pairs. A t of 2.87 was computed and found to be 

significant at the 1% level of confidence. 

The results were analyzed in terms of reinforce¬ 

ment theorv. The taboo words apparently acted as 

secondarv negative reinforcing agents. They signaled 

a state of approaching punishment and consequently 

became cues for eliciting the anxiety associated with 

actual punishment experienced in the past. 

It was shown how these results could be applied in 

the field of social behavior. Individuals may become 

emotionally aroused and thus be unable to perceive 

meanings in situations that would be well above the 

threshold of awareness in less stressful situations. 

The relationship of emotionality to the consumma- 

tory response of eating. Paul S. Siegel and James J. 

Brantley, University of Alabama, University. In 

agreement with Hull's generalized drive hypothesis, it 

was found that animals made emotional by electrical 

“teasing” eat a greater than normal amount of dry 

food. 

An increase in the water intake of the rat immedi¬ 

ately following stimulation was reported earlier in 

two independently conceived studies. Siegel and Siegel 

discussed this finding within the context of certain 

theories on the nature of thirst. It was pointed out 

that intense emotional disturbance is accompanied by 

physiological changes of a kind and magnitude ade¬ 

quate to produce both general cellular dehydration 

and local dryness of the throat and mouth. The ob¬ 

served increase in water intake was "explained” as an 

adaptive response to these tissue needs. Amsel and 

Maltzman proposed an explanation interpreting the 

finding as a confirmation of Hull's hypothesis of gen¬ 

eralized drive. These considerations have led directly 

to a differential prediction. The tissue dehydration 

hypothesis must necessarily predict a decrease in the 

intake of dry food following emotional stimulation be¬ 

cause of mechanical and physiological distress. The 

generalized drive hypothesis must necessarily predict 

an increase in dry food intake. The present study 

represents an attempt to test this prediction. 

The food intake of each animal immediately fol 

lowing emotional stimulation was compared with his 

normal food intake. The results of this experiment 

are interpreted as contradictory to the tissue dehydra¬ 

tion hypothesis and as confirming prediction from 

Hull’s hypothesis of general drive. 



MEETING OF THE EXECUTIVE COMMITTEE 

Steel Room, Tutwiler Hotel 

Birmingham, Alabama 

December 1(3, 1950 

the Executive Committee meeting was called to 

order by President Wilcox at 1:20 P.M. The following 

members were present: Dr. Basore, Mr. Brooks, Mr. 

Carter, Dr. Chermock, Mr. Emigh, Dr. Fraser, Mr. 

Gaines, Dr. Harper, Mrs. Hayes, Dr. E. V. Jones, Di 

Kassner, Dr. Siegel, Dr. Smithey, Dr. Tower, Dr. Wal 

ker. Dr. Wilcox, Dr. Wilks, and Dr. Xan, 

The Secretary distributed mimeographed copies ot 

the Executive Committee meeting of March 16, 1950. 

Some discussion of the action taken at the previous 

meeting in underwriting Junior Academy awards 

followed. 

Motion; By Dr. Jones, Sec. by Dr. Kassner 

The Academy agrees to extend the arrangements 

of last year regarding the Junior Academy Awards. 

Previous action of the Executive Committee re¬ 

garding the Junior Academy awards is recinded. 

The payments shall be awarded on a year-to-year 

basis and paid for from the Research Fund. 

Motion carried 

Motion: By Mi. Emigh, Sec. by Dr. Tower 

I he minutes of the Executive Committee meet¬ 

ing of March 16, 1950, as amended by preceding 

motion, is accepted. Motion carried 

President Wilcox announced the resignation of the 

Academy Treasurer, Mr. L. L. Stephan. Dr. Wilcox 

explained some difficulties in filling this office. Dr. 

Walker suggested Dr. Ralph Chermock. Dr. Cher- 

mock was nominated, nomination being seconded by 

Dr. Tower. Dr. Chermock was elected unanimously. 

President Wilcox called attention to the fact that 

the date set for the 28th annual meeting of the 

Academy conflicted with the meeting of the S. E. 

Biologists Association. 

Motion: By Dr. Tower, Sec. by Dr. Xan 

The date of the meeting of the 28th annual meet¬ 

ing of the Academy is hereby changed from 

April 20-21, 1951 to April 27-28, 1951. Motion 

ca tried 

In the absence of Mr. Stephan, the Secretary read 

the Treasurer's report. 

Motion: By Dr. Basore, Sec. by Dr. Jones 

The Treasurer’s Report is accepted. Motion 

carried 

Dr. Walker reported for the Membership Commit¬ 

tee. A prospectus has been written for new members. 

He asked for a clarification of the responsibilities of 

the Membership Committee as to Associate and In¬ 

dustrial Members. 

Motion: By Mr. Emigh, Sec. by Dr. Jones 

The question of handling Industrial Memberships 

is hereby referred to the Membership Committee, 

Motion carried 

Mrs. Hayes was recognized for her work in in¬ 

creasing the membership of Section VII (Applause). 

Dr. Tower reported for the Research Committee. 

He has written to Dr. Stevens, former chairman who 

has moved from the state, for the records of the com¬ 

mittee. One grant of fl50.00 has been requested by 

Howard College but no action taken as of present 

date. 

Dr. Jones reported for the Long Range Planning 

Committee. Main points covered in his report were: 

1—the possibility ot forming new sections; 2—need 

for wider publicity to smaller schools of available re¬ 

search funds; 3—possibility of fellowship to Academy 

member who has done the best job with science clubs; 

I—promotion of cooperative research; 5—encourage¬ 

ment of individual sustaining memberships at $10 and 

patrons at $100 per year. 

In the discussion which followed Dr. Tower men¬ 

tioned the need for a detailed statement of a coopera¬ 

tive research project for Alabama; Mr. Emigh called 

attention to the possibilities of state appropriations 

for such projects; Dr. Jones suggested possible section 

meetings in Birmingham with industrial and engineer¬ 

ing men; this idea was approved by Dr. Basore as a 

first step in interesting industrial members; Mr. 

Gaines mentioned the possibility of agriculture as a 

separate section. 

President Wilcox introduced Dr. Chermock, the new 

Treasurer, to the group. 

Dr. Xan reported for the special committee ap¬ 

pointed by Dr. Basore to cooperate with the S.A.S.I. 

(report attached). Considerable discussion of the re 

port followed. 

Mrs. Hayes raised the question of having a section 

meeting (Section VII) in addition to those scheduled 

for the 28th annual meeting, mentioning the fact 

that Dr. Blough, of the U. S. Office of Education, 

would be in Alabama in February. 

Motion: By Dr. Kassner, Sec. by Dr. Farmer 

The Executive Committee approves a special 

meeting of the Science Education Section at a 

place and time to be selected by the Section 

Chairman. Motion carried 

Dr. Tower moved the Executive Committee try to 

find someone in Agriculture who would be interested 

in organizing a section in this field. Dr. Jones sec¬ 

onded. A general discussion on sectional organization 

followed, after which Dr. Tower withdrew his mo¬ 

tion. President Wilcox then appointed the following 

committee: 

Committee to Reexamine the Section Set-Up of the 

Academy 

(Sub-Committee of the Long Range Planning 

Committee) 
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Dr. Siegel. Chm.: Dr. Chermock; Dr. Tower; 

Dr. Basore 

Motion: B\ Dr. Xan, Sec. by Dr. Walker 

The Report o£ the Committee on S.A.S.l. Rela¬ 

tionships is accepted. Motion carried 

Mr. Carter approved the idea of Dr. Xan’s report 

and suggested that by meeting with the S.A.S.l. we 

can interest industrialists and present a good program 

President Wilcox appointed I he following com¬ 

mittee: 

Committee to Plan for the General Meeting 

Dr. Xan, Chm.; Dr. Tower; Mr. Gaines; Mr. Carter; 

Mrs. Hayes 

Motion: By Mr. Emigh, Sec. by Dr. Basore 

Action regarding a general meeting at the next 

annual meeting of the Academy shall be left in 

the hands of the Committee to Plan for the Gen¬ 

eral Meeting. Motion carried 

Mr. Emigh reported for the Sub-Committee on In¬ 

dustrial Membership. He stated the previous report 

of his committee still stands (this report attached to 

minutes of previous Executive Committee meeting. 

Dr. Harper, reporting for the Editorial Board, made 

recommendations for presenting papers at sectional 

meetings. The Secretary was instructed to send these 

recommendations to members. 

Dr. Xan. Editor of the Journal, reported. He stated 

that the acceptance of advertising for the journal 

would cause a higher mailing rate and the question 

(of advertising) was being investigated. 

Motion: By Dr. Xan, Sec. by Dr. Jones 

The 1949 and 1950 issues of the Journal of the 

Academy shall be combined and issued as two 

volumes in one. Motion carried 

Dr. Kassner reported for the Junior Academy. 

Motion: By Dr. Kassner, Sec. by Dr. Tower 

The Academy shall award an annual citation to a 

teacher who has been outstanding with respect to 

work for the Junior Academy of Science. Motion 

carried 

President Wilcox appointed the following com¬ 

mittee: 

Committee on the Awarding and Lettering of a Cita¬ 

tion to an Outstanding Teacher for I York with 

the Junior Academy 

Mr. Brooks, Chm.; Dr. Kassner; Mrs. Hayes 

Dr. Kassner reported for the Science Talent Award, 

stating the project had not been dropped but that 

there is no hope of award before 1951-52. He men¬ 

tioned plans for regional science fairs to culminate in 

a State Science Fair. 

Dr. Smithey reported for the Local Arrangements 

Committee for the Junior Academy and Mr. Thelander 

reported for the Senior Academy Arrangements. Plans 

for both meetings are progressing satisfactorilv. 

Dr. Siegel asked for permission to hold a joint meet¬ 

ing of the Social Science Section and the Alabama 

Psychological Association. 

Motion: By Dr. Tower, Sec. by Dr. Basore 

Permission is hereby granted the Social Science 

Section to hold a joint meeting with the Alabama 

Psychological Association during the 28th annual 

meeting of the Alabama Academy of Science. 

Motion carried 

There was some discussion of the time lor the Mo¬ 

bile meeting of the Academy. 

Motion: By Dr. Walker, Sec. by Dr. Xan 

The president shall appoint a committee to set 

the time of the Mobile meeting. Motion curried 

President Wilcox appointed the following com¬ 

mittee: 

Committee to set the time for the Mobile meeting of 

the Academy 

Father Yancey, Chm.; Dr. Walker; Dr. Kassner 

Dr. Walker suggested the Secretary send to members 

of the Academy a list of officers and committees of 

the Academy and also an abstract of the Executive 

Committee meeting minutes. 

The Secretary was instructed to write a letter to 

Father Yancey congratulating him on his appointment 

to the National Science Foundation Board. 

A discussion of the role of the Academy in civilian 

defense followed. 

Motion: By Mr. Emigh, Sec. by Dr. Tower 

(Amendment by Dr. Kassner accepted) 

The Executive Committee hereby appoints a com¬ 

mittee to draw up a resolution immediately, pledg¬ 

ing the Academy to work with the State Admin¬ 

istration on civilian defense. Copies of this resolu¬ 

tion shall be sent to Gov. Folsom and Gov.-Elect 

Persons. The resolution shall designate the com¬ 

mittee members as the ones to act for the Acad¬ 

emy in this matter. Said committee shall consist 

of the President, President-elect, Secretary, and 

Treasurer of the Academy. Motion carried 

Motion: By Dr. Jones, Sec. by Dr. Xan 

We individually agree to promote sustaining per¬ 

sonal memberships of $10 per year. Motion car¬ 

ried 

Motion: By Dr. Kassner, Sec. by Dr. Xan 

A registration fee of SI.00 shall be charged at the 

annual meeting of the Academy. Juniot members, 

however, shall pay a registration fee of .80.50. 

Motion carried 

Mrs. Flayes asked it Academy funds could be used 

for paying a speaker for the Science Education Sec¬ 

tion, and was informed this could not be done. 

The meeting was adjourned bv the Chairman at 

4:20 P.M. 

Signed: Wu.i ivm 1 Wu.ks 

Secretarv 

RESOLl I l(>\ I'O GOVERNOR | I FOl SOM 

Please address repb to: 

Department of Chemistrs 

Birmingham-Southern College 

Birmingham 1, Vlabama 

Governoi James I Folsom 

Executive Mansion 

Monlgomci\. Mabama 

Dear Governor Folsom; 

The Executive Committee ol the Mabama Vc.nlcms 
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of Science at its meeting in Birmingham on Decem¬ 

ber Hi. 1950, unanimously approved a resolution 

placing at the disposal of the state government the 

full cooperation of its membership in the present 

emergency. The Academy consists of more than three 

hundred members who are leaders in various scien¬ 

tific fields and located in representative regions of the 

stale. 

A committee composed of Dr. Harold E. Wilcox. 

President; Dr. ]. Henry Walker, President-Elect; Dr. 

William T. Wilks, Secretary; and Dr. Ralph L. Cher- 

mock, Treasurer was appointed to cooperate with the 

state government in any capacity it may designate. 

Sincerely yours, 

Harold E. Wilcox, President 

Alabama Academy of Science 

REPORT OF CHAIRMAN OF EDITORIAL 

BOARD 

(By Dr. R. M. Harper, Chairman, Editorial Board, 

December, 1950.) 

Some suggestions to persons presenting papers at 

meetings of the Alabama Academy of Science 

1. When you send your title to the section chair 

man, please send it with an abstract of not more than 

50 words, outlining your problem but withholding 

your conclusions; unless the title is considered suffi¬ 

ciently self-explanatory. This will help the chairman 

decide (in case his program should be overcrowded) 

whether to put it on his program or suggest trans¬ 

ferring it to some other section. Then if and when 

this abstract is printed in the program, it will help 

those attending the meetings decide whether thev 

want to listen to you or attend some other section at 

the same time instead. 

2. Bring with you to the meeting two (or more) 

copies of a long abstract of your paper, say 300 

words, summarizing your findings. Give these to the 

section chairman at the beginning of the session (or 

earlier if convenient). (And be sure to keep one copy 

lot yourself, in case the other copies get misplaced.) 

If you should be prevented from attending the meet¬ 

ing of that section (or the whole program), get some 

one else to read this abstract for you; which should 

not take more than two or three minutes. Such an 

abstract should be useful to local journalists who may 

wish to give the meetings some favorable publicity. 

And if published in the journal later it will give you 

that much priority for your ideas, in case your com¬ 

plete manuscript is postponed to a later issue or pub¬ 

lished elsewhere. 

3. l’lease do not read youi manuscript verbatim at 

the meeting, if it covers more than a page, for no 

matter how important it is. there may be persons in 

the audience who are not particularly interested in 

your subject, and are waitiirg impatiently for the next 

paper on the program. Preferably prepare a synopsis, 

on a single page, and speak from that, more or less 

informally. Hearers who arc specially interested can 

ask questions immediately afterwards, or interview 

you privately after adjournment, or read your obser¬ 

vations at leisure when they are published. 

4. Please do not run over your allotted time, unless 

you are last on the program and adjournment time has 

not yet arrived, or you have the unanimous consent 

of those present. Otherwise you may encroach on the 

time of later speakers whose contributions may be 

just as important as yours, and shut off time for dis¬ 

cussion. 

5. Do not plan to turn in your manuscript at the 

meeting, unless you are sure your findings are final, 

and you are determined not to be influenced by any 

new facts or ideas that may be brought out in the 

discussions. (The principal object of presenting papers 

orally, before publications, is to get suggestions that 

may be taken advantage of before publication.) Work 

it over in the light of what develops at the meeting, 

but try to get it to the editor within a month. (Per¬ 

haps, it would be desirable to fix a time limit of this 

sort.) If you do not, its publication may be deferred 

to a later volume. 



MEETING OF THE EXECUTIVE COMMITTEE 
Room 205, Phillips Hall 

Birmingham-Southern College 
Birmingham, Alabama 

April 26, 1951 

The Executive Committee Meeting was called to 

order bv President Wilcox at 7:40 P.M. 

The Secretary distributed mimeographed copies of 

the minutes of the Executive Committee meeting of 

December 16, 1950. Father Yancey moved, Dr. Tower 

seconded, the minutes be approved as distributed. The 

motion carried. 

Dr. Doubles reported for the Local Arrangements 

Committee. Some discussion followed regarding the 

payment of registration fees by visitors. 

Motion: By Dr. Chermock, Sec. by Dr. Tower 

Students and interested persons who are not mem¬ 

bers of the Academy will be considered guests of the 

Alabama Academy of Science and the registration fee 

shall be waived. Motion carried 

Dr. Smithey reported on the arrangements for the 

Junior Academy meeting. 

Dr. Chermock distributed mimeographed copies of 

the Treasurer’s report. (Copy attached). Dr. Xan 

raised the question as to the recording of certain 

items as expenses when the member concerned had 

contributed a like amount to cover this expense. Some 

discussion of bookkeeping methods followed. 

Motion: By Mr. Jennings, Sec. by Mr. Gaines 

The Treasurer's Report shall show all expenses 

which have been returned as a donation. Motion 

carried 

Father Yancey suggested research fund should be 

placed in income producing investments. Dr. Cher¬ 

mock suggested that definite attempts be made to in¬ 

sure use of research funds. Dr. Xan moved. Father 

Yancey seconded, to accept Treasurer’s report. T he 

motion carried. 

Dr. Walker, reporting for the Membership Commit¬ 

tee, gave a very encouraging report on membership 

gains. Dr. lower moved, Dr. Basore seconded, that the 

report be accepted. Motion carried. 

Dr. Tower reported for the Research Committee 

(Copy Attached). Dr. Basore moved, Dr. E. V. Jones 

seconded, that report be accepted. I he motion car¬ 

ried. 

Dr. Jones reported for the Long-Range Planning 

Committee (Report attached). The main points in 

this report concerned: I. possible aid to colored scien 

tists of the state. 2. finances and the need for in 

creased number of individual sustaining members. 

3. possible change in Presidential Address. 4. need foi 

more effective use of Research Funds. 5. desirability 

of more general meetings. 

Dr. Xan moved, Mr. Jennings seconded, that the 

report be accepted. 

Considerable discussion developed regarding item 1 

of the report. On the whole the sentiment seemed to 

be that the question must be faced but that the 

Academy should carefully consider any steps which 

might be taken. 1 here were several expressions that 

we needed to put thoughtful opinion of the member¬ 

ship on the question. 

The motion to accept the report of the Long-Range 

Planning Committee was put to vote and carried. 

Motion: By Dr. Siegel, Sec. by Mr. Carter 

The Academy shall canvas the membership regard¬ 

ing their attitude toward the relationship of the 

Alabama Academy of Science to negro scientists of 

the state. The motion carried. 

President Wilcox appointed the following Commit¬ 

tee to Draw Up a Questionnaire to be Sent to Mem¬ 

bers of the Academy Regarding Their Attitude to¬ 

ward the Responsibilities of the Alabama Academy of 

Science to Negro Scientists of the State: Dr. Siegel, 

Father Yancey, Mr. Emigh. 

Dr. Vickery sent a written report as Counseloi of 

A.A.A.S. Mr. Jennings moved. Dr. Tower seconded, 

that the written report be accepted. The motion 

carried. 

Dr. Wilks reported for the Admission to Member¬ 

ship Committee. 114 new members have been ap¬ 

proved during the past year. Dr. Tower moved, Dr. 

Jones seconded, that the report be accepted. Ihe 

motion carried. 

Mr. Jennings reported for the Finance Committee. 

In this report Mr. Jennings mentioned that the Acad¬ 

emy would again seek funds from the legislature lot 

the purpose of publishing the Journal. Mr. Gaines 

moved, Father Yancey seconded, that the report be 

accepted. Motion carried. 

Dr. Harper sent word that due to illness he was 

unable to attend the Executive Committee meeting. 

His written report as Chairman of the Editorial Hoard 

was read by Dr. Wilcox. Dr. Jones moved. Dr. Power 

seconded, that the report be accepted. Motion car 

ried. 

Dr. Xan reported as Editor of the Journal. Dis 

cussion of the question of abstracts followed. 

Motion: By Dr. Chermock. Sec. bv Dr. Basore 

Beginning with the Mobile meeting y 1'»Mi5 ab¬ 

stracts must be submitted with the submission of 

titles before the paper can be accepted. I he maun 

script is to be turned over to the chairman when 

Ihe paper is presented. Motion carried. 

Dr. Jones moved, seconded bv Father Yancev. that 

the Report of the Editor be accepted. I he motion 

carried. 

Dr. Kassncr reported for the Scicnci Talent s ,n, 

and the June Academy of Science, lie staled that the 

Science Talent Search (osts were so great that it wav 

impossible to finance it but that it was not out of 

the picture in the future, i Report on |uni«r Wad 
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emy attached.) Dr. Tower moved, Dr. Basore sec¬ 

onded, that report be accepted. Motion carried. 

Dr. Siegel reported that the Committee to Investi¬ 

gate the Section Set-Up of the Academy had no report 

at the present time. 

Dr. Xan reported for the Commit lee on a General 

Program, staling that a general program in the form 

of a Symposium would be given at the current meet¬ 

ing. Mr. Jennings moved, seconded by Dr. Dendy, 

that the report be accepted. Motion carried. 

Mr. Brooks, Chairman of the Committee on Award¬ 

ing and Lettering a Citation to Outstanding Teacher 

for Work With the Junior Academy, asked Dr. Kass- 

ner to give the report. Dr. Kassner stated that both 

a pin and framed citation would be awarded, the 

cost of the pin and the engrossing to be paid for by 

the Senior Academy. Dr. Dendy moved, seconded by 

Father Yancey, that the report Ire accepted. Motion 

carried. 

Father Yancey reported for the Committee to Set 

the Time for the Mobile Meeting, stating the dates 

to be Feb. 29—March I, 1952. 

Dr. Wilcox reported that the Committee on Civilian 

Defense has sent a communication to the Governor 

and had received a reply. 

President Wilcox called for new business. 

Motion: By Dr. Walker, Sec. by Dr. Dendy 

The Academy authorizes the formation of a Steer¬ 

ing Committee consisting of the President, Past- 

President, President-Elect, Secretary, and Treas¬ 

urer. This Steering Committee is authorized to 

handle routine business of Academy which shall 

arise between Executive Committee Meetings and 

shall be responsible to the Executive Committee. 

The Steering Committee is not authorized to make 

major decisions for the Academy. Motion carried 

Dr. Wilcox presented a request that the Academy 

hold a joint meeting with the National Chemurgic 

Council in 1953. Dr. Jones moved, Dr. Xan seconded, 

that this be referred to the Place of Meeting Com¬ 

mittee. Motion carried. 

Dr. Walker moved, Dr. Jones seconded, that the 

Academy adopt a permanent annual meeting date. 

Several difficulties, especially that of small colleges in 

setting times at which they could hold meeting, were 

presented. No action was taken on the motion. 

Dr. Walker suggested the possibility of offering 

honorary memberships to certain members. 

Motion: By Mr. Emigh, Seconded by Father Yan¬ 

cey, and amended by Dr. Dendy (amendment 

accepted.) 

The Admission-to-Membership Committee is auth¬ 

orized to nominate individuals as Honorary Mem¬ 

bers. These nominations are to be referred to the 

Executive Committee for action. Any member of 

the Academy may send nominations to the Admis¬ 

sion-to-Membership Committee for consideration. 

Motion carried 

Motion: By Mr. Emigh, Sec. by Mr. Gaines 

The Finance Committee is requested to draw up 

a specific range of graduated contributions which 

shall be suggested to members in addition to 

annual dues and to report them at this Annual 

Meeting. Motion carried 

Father Yancey moved, Dr. Chermock seconded, that 

meeting adjourn. The meeting adjourned at 11:20. 

Signed: 

William T. Wilks, Secretary 

FINAL BUSINESS MEETING 

Room 213, Phillips Hall 

April 27, 1951 

President Wilcox called the meeting to order at 

4:35 P.M. in Room 213, Phillips Hall, Birmingham- 

Southern College. 

lhe minutes of the final business meeting of the 

27th annual meeting were read. Mr. Gaines moved. 

Miss Hayes seconded, that minutes be approved. The 

motion carried. 

Dr. John Fincher, reporting for the Auditing Com¬ 

mittee lor the Senior Academy, reported the records 

in order. Dr. Carmichael moved, Dr. E. V. Jones sec 

onded, that the report he accepted. The motion 

carried. 

The report of the Auditing Committee of the Junior 

Academy was not complete and will be reported later. 

Mr. Hugh P. Carter, reporting for the nominating 

committee, presented the following list of candidates: 

President: Dr. Henry Walker, University of Ala¬ 

bama 

President-Elect: Dr. John Fincher, Howard Col¬ 

lege 

Trustees: Mr. Herbert D. Warner, Gulf States 

Paper Co., Tuscaloosa 

Mr. John S. Coleman, Birmingham Trust Na¬ 

tional Bank, Birmingham 

I ice Presidents, Section Chairmen, and Section 

Vice-Chairmen: 

Section I. Etiology and Medical Sciences: 

Vice-President and Chairman, Dean Joseph F. 

Volker, Ala. Medical College 

Vice-Chairman. Dr. Herbert A. McCullough, How¬ 

ard College 

Section 11. Chemistry: 

Vice-President and Chairman, Dr. Leo B. Roberts 

Vice-Chairman, Dr. Justin Long, Alabama Poly¬ 

technic Institute 

Section III. Geology and Anthropology: 

Vice-President and Chairman, Mr. Edgar C. Hor¬ 

ton. Birmingham 

Vice-Chairman, Mr. John Bensko, Birmingham 

Section IV. Geography and Conservation: 

Vice-President and Chairman, Mr. Vance Miles, 

Jr., Gulf States Paper Co. 

Vice-Chairman, Mr. W. B. DeVall, Alabama Poly¬ 

technic Institute 

Section V. Physics and Mathematics: 

Vice-President and Chairman, Dr. Howard Carr, 

Alabama Polytechnic Institute 

Vice-Chairman, Dr. W. E. Glenn, Birmingham- 

Southern College 
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Section VI. Industry and Economics: 

Vice-President and Chairman, Mr. James 1 

Sulzbv, Birmingham 

Vice-Chairman, Mr. E. H. Rose, Birmingham 

Section VII. Science Education: 

Vice-President and Chairman, Dr. C. M. Farmer. 

Trov 

Vice-Chairman, Mrs. Ruby Crane, Talladega 

Section VIII. The Social Sciences: 

Vice-President and Chairman, Dr. J. Herman 

Johnson, Alabama Polytechnic Institute 

Vice-Chairman, Mr. Robert L. Brown, University 

Miss Haves moved. Dr. McCollough seconded, that 

the Academy accept the nominations of the committee. 

The motion carried. 

Mr. Emigh reported for the Resolutions committee 

(report attached). Dr. Jones moved, Dr. Fincher sec¬ 

onded, that report be accepted. The motion carried. 

The Place of Meeting Committee had no report. 

Dr. Roberts asked for a meeting of this committee im¬ 

mediately after the final business meeting. President 

Wilcox explained the difficulties of this committee 

and asked that anyone wishing to extend an invita 

tion should see this committee. 

President Wilcox commended Dr. Walker's work as 

chairman of the membership committee. 

Dr. Brown requested a report on the recommen¬ 

dations of the Long-Range Planning Committee to 

the Executive Committee. The secretary outlined the 

major items in this report. Dr. E. V. Jones, chairman 

of this committee, reported in more detail. Discussion 

from the floor followed this report. 

Mr. Carter reported a suggested scale of donations 

to be made by members in addition to the annual 

dues. He emphasized these contributions were to be 

purely voluntary. The scale ranged as follows: 

Salary Range Suggested Contribution 

$2500-3000.$ 1.00 

3000-4000 2.00 

4000-5000   3.50 

5000-6000 5.00 

6000-7000. 6.50 

7000-8000 . 8.00 

8000 and above. 10.00 

Dr. Xan reported that the Journal was not out due 

to lack of funds. He said means wotdd be explored 

to reduce costs and asked that abstracts be turned in 

at once. There was discussion from floor on possible 

ways to provide funds for Journal. Dr. Carmichael 

moved that "the Academy stop matching the Goethe 

Fund and use this money for the Journal." After it 

was pointed out that the Goethe Fund is matched by 

personal contributions and is needed by small schools. 

Dr. E. V'. Jones offered a substitute motion that "no 

funds received as dues shall go to (he Research Fund." 

Dr. Carmichael accepted the substitute motion. The 

substitute motion carried. 

Dr. Jones moved, Dr. Fartnei seconded that the 

meeting be adjourned. Flic meeting was adjourned 

at 5:45 P.M. 

Signed: Wii.i.IAM T. Wilks, Secretary 

REPORT OF PERMANENT COUNSELOR OF 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

The Award is a yellow gold pin and is made by 

superimposing the pin of the Alabama Junior Acad¬ 

emy of Science on a base-relief map of the Slate ot 

Alabama. On the Junior Academe pin in high relief 

are the letters A. J. A. S.. a microscope, a retort, and 

flashes of lightning symbolic ot biology, chemistry and 

phvsics. T he name of the recipient and year are en¬ 

graved on the back. 

The 1951 Alabama Acadetm of Science Award, con¬ 

sisting of a beautiful gold pin and a citation, was 

given to Kathryn M. Boehmer. head of the Science 

Department. Ensley High School, Birmingham, Ala 

Katin vn M. Boehmer c hosen first rec ipient ot Via 

bama Academe ot Science Vw.ucl 
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bama al the annual meeting of the Alabama Academy 

of Science, Friday evening, April 27, at Birmingham- 

Southern College, I he citation reads—The Alabama 

Academy of Science hereby confers upon Kathryn M. 

Boehmei this award for meritorious teaching of high 

school science in the State of Alabama, as demon¬ 

strated by the participation of her Science Club in the 

Alabama Junior Academy of Science. In testimony 

whereof, the Alabama Academy of Science has caused 

this award to be signed by its officers and its seal to 

be hereto affixed this 27th day of April in the year 

1951 at Birmingham, Alabama. 

Miss Boehmei received her elementary education at 

Indianapolis and high school education at Shortridge, 

Indiana. She received the B. A. degree from the Uni¬ 

versity of W isconsin in 1922, and has done graduate 

work at the University of Wisconsin and the Univer¬ 

sity of Alabama. She taught at Steven's Point, Wis¬ 

consin, prior to coming to Birmingham in 1925. 

Miss Boehmei was selected to receive the first Ala 

bama Academy of Science Award because she has 

taken such an active part in the work of the Ala¬ 

bama Junior Academy of Science. Fire Alabama Junior 

Academy ot Science was organized in 1933, by the 

Alabama Academy of Science for the purpose of de¬ 

veloping interest and ability in science through science 

dubs in the secondary schools in the State. The 

Junior Academy is under the supervision of a com¬ 

mittee ot counselors appointed by the Senior Acad¬ 

emy. Ensley high school was a charter member of the 

Junior Academy and Mr. W. R. Hubler, a student of 

Miss Boehmei, was its first president. Miss Boehmer 

was elected to be a counseloi to the Junior Academy 

in 1943 and became chairman of the counselors in 

1944. In 1944 the Junior Academy became affiliated 

with Science Clubs of America, a national organiza¬ 

tion designed to help, develop and coordinate the 

work of science clubs in secondary schools. Miss 

Boehmer became the first coordinator for Science 

Clubs of America in Alabama and held this position 

from 1944 to 1950. In this capacity, she received in 

formation from the Science Clubs in Alabama and 

Science Clubs of America and published quarterly 

reports on the activities of the clubs, in order that 

each club might know what the other clubs were 

doing. 

Each Spring the Alabama Junior Academy of Sci¬ 

ence holds its annual meeting at the same time and 
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President Senior Academy 

’ermanent Counselor, Junior Academy 
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place as the Alabama Academy of Science. Each mem¬ 

ber club is entitled to enter for competition one papei 

and two exhibits, the fields for exhibits being biology, 

chemistrv, physics and science in industry. In 1937 the 

Alabama Academx of Science voted to give Certificates 

of Award for the best paper and for the best exhibit 

in each of the four fields. Ensley high school science 

club has received eleven Certificates of Award during 

the past twelve years. Although Miss Boehmer was not 

sponsor of the Enslev high school club during all of 

this period, her influence and interest as head of the 

Science Department has helped to keep (he science 

club active. 

What a science club does depends largely on the 

enthusiasm as well as the ability of the sponsor to 

direct projects. A successful sponsor learns the thrill 

of directing youth, willing to work for the joy of 

working. The Alabama Academy of Science award is 

to be given each vear to a high school science teacher 

for outstanding work with her club. 

Harold E. Wilcox, head of the department of Chem¬ 

istry, Birmingham-Southern College and president of 

the Alabama Academy of Science, formally presented 

Miss Boehmer with the Award at the annual meeting 

of the Academy. 

James I.. Kassmr, 

Permanent Counselor, Junior Academy 

period between April 28, 1950 and December 27, 

1950. 

RESEARCH FUND 

Balance on hand, April 28, 1950 S 805.00 

Receipts . 160.00 

Total Receipts .$ 965.00 

Disbu rsements: 

Junior Academy Awards. $ 40.00 

TOTAL BALANCE, Dec. 27, 1950 .. $ 925.00 

GENERAL FUND 

Balance on hand, April 28, 1950 §1,006.49 

Receipts . 43.50 

Total receipts .$1,049.99 

Disbursements: 

Dr. Gracey, Engrossing membership 

certificates .$ 13.00 

E. V. Jones, Expense account 2.50 

James A. Frazier, Postage. 2.10 

Auburn Printing Co., Printing Journal 864.96 

Mutual Subscription Agency 1.00 

L. L. Stephans, Postage. 5.00 

W. T. Wilks, Postage . 3.00 

John Xan, Editorial expenses . . 15.00 

REPORT OF RESOLUTIONS COMMITTEE 

April 27, 1951 

Be it resolved that the Alabama Academy of Science 

assembled in its annual meeting April 27, 1951 at 

Birmingham, Alabama, hereby expresses its apprecia¬ 

tion to President George Stuart, Jr. and other ad- 

ministrative officials of Birmingham-Southern Col¬ 

lege for their generous hospitality in making avail¬ 

able the facilities of the college for this meeting. 

Be it further resolved that sincere appreciation be 

expressed to President Harold E. Wilcox for his in¬ 

terest in the Academy and line contributions of 

leadership. 

Be it further resolved that special recognition be 

given to Professors James A. Doubles and William R 

Smithey, chairmen of the local arrangements com¬ 

mittees and to their co-workers for their diligence in 

arranging for the comfort of the visiting members and 

in making this one of the most enjoyable and suc¬ 

cessful meetings in the history of the Academy. 

Be it fm ther resolved that this resolution be made 

part of the minutes of this meeting and a copy be sent 

to President George R. Stuart, Jr. 

li. D. Emigh, Chairman 

F. N. Collier 

P. H. Yancey 

E. B. Carmichael 

REPORT OF I HE TREASURER FOR 1111 

PERIOD ENDING APRIL 22, 1951 

I he following report includes a corrected sum- 

man of the statement of Dr. L. 1 Stephans lot the 

Total Disbursements . $ 906.56 

TOTAL BALANCE, Dec. 27, 1950 S 143.43 

TOTAL ASSETS 

Balance on hand, April 28, 1950 .. §1,811.49 

Receipts . 203.50 

Total receipts .$2,014.99 

Disbursements . S 946.56 

TOTAL ASSETS, Dec. 27. 1950 .. SI,068.43 

The following report includes the period from 

December 27, 1950, at which time the incumbent 

treasurer assumed office following the resignation ot 

Dr. L. L. Stephans, to April 22, 1951. 

RESEARCH FUND 

Balance on hand, Dec. 27, 1950 s 924.00 

Receipts 135.00 

Total receipts SI.060.00 

Distil rsements: 

Research Grant, F. Nash Collin s 150.00 

TOTAL BAI \N(.F.. \pril 22. 19.41 s 910.00 

GF.NF.RA1 FUND 

Balance on hand, Dec. 27. 1950 

Receipts . . 

s 143.13 

715.00 

Total receipts N 85 S 13 

Disbursements: 

Futwilei Hotel. Rental lot meeting 

W. 1. Wilks. Postage, typing, labels 

5.00 

15.65 
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University of Alabama, Duplicating 5.75 

R. L. Chermock, Postage. 12.00 

Powell Printing Co., Printing Letterheads 25.35 

U I . Wilks, Postage. 12.00 

Troy State Teachers College, mimeographing 8.20 

M arguerite Hayes, Expenses with special 

meeting Science Education Section 21.50 

W. T. Wilks, Postage. 15.03 

W. T. Wilks, Engrossing membership 

certificates .  38.00 

]. H. Walker, Expenses with membership 

committee . 39.52 

Total disbursements .. § 198.00 

TOTAL BALANCE, April 22, 1951 $ 660.43 

TOTAL ASSETS 

Balance on hand, Dec. 27, 1950 $1,068.43 

Receipts . . . 850.00 

Total Receipts .$1,918.43 

Disbursements . 348.00 

rOTAL ASSETS. April 22, 1951 . $1,570.43 

The following report includes a summary of both 

ol the preceding reports, covering a period from 

April 28, 1950 to April 22. 1951. 

RESEARCH FUND 

Balance on hand, April 28, 1950 .$ 805.00 

Receipts . 295.00 

Total receipts . , , . $1,100.00 

Disbursements . 190.00 

TOTAL BALANCE, April 22, 1951 $ 910.00 

GENERAL FUND 

Balance on hand, April 28, 1950 $1,006.49 

Receipts . 758.50 

Total receipts . $1,764.99 

Disbursements . $1,104.56 

TOTAL BALANCE, April 22, 1951 $ 660.43 

TOTAL ASSETS 

Balance on hand, April 22, 1950 $1,811.49 

Receipts . 1,053.50 

Total receipts . . $2,864.99 

Disbursements . 1,294.56 

TOTAL ASSETS, April 22, 1951 $1,570.43 

Respectfully submitted, 

Ralph L. Chfrmock, Treasurer 
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ALABAMA JUNIOR ACADEMY OF SCIENCE 

OFFICERS, 1950-51 

President Mr. Ben C. Ferguson Murphy High School 

Vice President Miss Helen Dobbs. Hueytown High School 

Secretary Miss Joan Dobbins. Convent of Mercy 

Treasurer ... Mr. Edward Robinson Chilton County High 

CHAPTER MEMBERS 

School Sponsors Address 

Baldwin County High Miss Lillian Leonard Bay Minette, Ala. 

Bishop Toolen High . . Mobile, Ala. 

Chilton County High Miss Marguerite Perry . Clanton, Ala. 

Convent of Mercy.. Sister Mary Roberts, R.S.M. .... Mobile, Ala. 

Curry High School Mrs. Sarah A. Salmon Jasper, Ala. 

Ensley High School Mrs. Rcba Ponder . . Ensley, Ala. 

Fairview High School Miss Opal Cooper Cullman, Ala. 

Hewitt High School.. Mr. W. E. Prescott Trussville, Ala. 

Hueytown High School Miss Edith Geisler Bessemer, Ala. 

John Carroll High Sister Maureen. . . Birmingham, Ala. 

Lanett City High Mr. Floyd Hall. .Lanett, Ala. 

McAdory High School Mrs. Ruby L. Hodge McCalla, Ala. 

Minor High School Mrs. McC.luskey & Mr. Welch .Ensley, Ala. 

Parrish High School Mrs. Vera K. Martin Parrish, Ala. 

Phillips High School M. Baranclli Birmingham, Ala. 

Russellville High Airs. Edgar Underwood Russellville, Ala. 

Sacred Heart Academy Sister Mary Charles Daly. . Cullman, Ala. 

Sidney Lanier High Mrs. Frances D. Jones Montgomery, Ala. 

St. Bernard High .St. Bernard, Ala. 

Thompson High School Mrs. Thelma W. Kerkman. Siluria, Ala. 

Tuscaloosa High School Mr. Wayne Finley . Tuscaloosa, Ala. 

Vigor High School Mr. Lewis Blackwell Prichard, Ala. 

West End High School Miss Mary E. Hafling. Birmingham, Ala. 

Woodlawn High School Mrs. E. Jackson. Birmingham, Ala. 

COUNSELORS, 1950-51 
Mrs. Vera K. Martin First Counselor 

Dr. W. R. Smithey. 

Mr. W. H. Coffield 

Miss Edith Geisler. 

Sister Mary Robert, R.S.M. 

Miss Marguerite Perry. 

Local Counselor 

Counselor to the President 

Counselor to the Vice President 

Counselor to the Secretary 

Counselor to the Treasurer 

Dr. James L. Kassner Permanent Counselor 

Miss Lillian Leonard . Coordinator with Science Clubs of America 

Exhibits 

JUDGES 
Program 

Dr. Ralph L. Chermock 

Dr. E. L. Grove 

Dr. Robert L. VanAsselt 

Dr. J. A. Fincher 

Mrs. Wynelle D. Thompson 

Prof. J. J. Hammack 
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THE PAPER PRESENTED AT THE ALABAMA JUNIOR ACADEMY AND 
WINNING FIRST PLACE 

CINDERELLA SEED (COTTON) 

Virginia Hurd 

Phillips High School, Birmingham 

You shoot with it, you ride on it, you sleep 
on it. you look through it, you wear it—and 
\ou eat it. What is it? All you true Southern¬ 
ers know the answer—COTTON, of course. 

Cotton goes back into ancient history. Gen¬ 
erals ol Alexander the Great brought news to 
Europe of “vegetable wool” growing in tufts 
on trees in India. (Originally cotton did 
grow on trees and some still does grow like 
that in Florida.) The Hindus made cotton 
into cloth so delicate that it “became invisible 
when bathed in the morning dew.” The old 
Egyptians, however, used it in more visible 
forms. But it took man thousands of years to 
discover the tremendous use of cotton. Only 
75 years ago, the seeds and everything else 
except the lint were thrown away. 

Today, after the cotton is picked, the far¬ 
mer conveys the cotton to the gin where the 
two basic ingredients, the white lint and the 
cottonseed within it, are pulled apart. Then 
the two go separate ways. 

The cotton lint goes to a spinning mill. 
There the fibers are straightened, twisted and 
pulled into yarn. Finally, other manufac¬ 
turers make it into cloth. 

With every 500 pounds of fiber the cotton- 
gin obtains 900 pounds of seeds. The cotton 

seed, after parting company with the lint, 
goes to the crushing mill where its three 
component parts, the linter, the hull, and the 
kernel are obtained. 

The linters, the tiny fur around the hull, 
are sent to a bleachery where they turn out 
in the form of a snow-white sheet that looks 
like blotting paper. This is the purest form 
of alpha cellulose which, after it is dissolved 
in chemicals and molded, you find in hun¬ 
dreds of kinds of transparent plastics, from 
photographic films to bomber’s noses. Some 
of tliis cellulose is sprayed through tiny holes, 
forming a fine yarn which is used in making 
of rayon. Still some more is melted and is 
applied as a liquid to fabrics as weather prool 
coating. Most of it, however, is used for 
smokeless powder and other explosives. 

The other part of the seed, the hull, is 
treated and crushed into a substance which is 

chiefly used in feeding cattle. Some of it, 
mixed with resins, is made into non-trans¬ 
parent plastics. A highly important chemical 
—furfural—is obtained horn the hull also. 
It’s used as a chemical agent in making high 
octane gasoline and synthetic rubber. 

d’he third part of the seed—the kernel— 
remaining after the linters and the hull were 
removed, is cooked into a soft mass which is 
laid on mats. Terrific hydraulic pressure is 
applied to this mass, squeezing out ot it 
every drop of oil. After purification, you have 
cottonseed oil for shortening. Some of it, by 
churning it with skimmed milk and adding 
to it Vitamin A and D, is made into mar¬ 
garine. It is also used in making salad dress¬ 
ing and as a cooking oil. 

Even the burr outside the lint is now being 
converted into insulating material and into 
products where cork is normally used, such 
as in lilerafts. In the past the stalks of cotton 
used to be plowed under or burned on the 
liclcls but now, they're used in making of 
paper pulp. 

They say that from a pig everything is 
used but the squeal. Every bit ol the cotton 
plant is used today in a million ways, and 
the squeal would be used too it cotton could 
yell. 

Some of the newest uses ol cotton are: 
(1) Cotton thread is used in stitching wounds 
(instead of cat gut or silk). It’s about a dollai 
cheaper per average patient. Also there’s less 
risk of infection. (2) "Cotton" houses are 
made by overlapping durable—lire proof- 
water prool—toughened cotton canvas on 
Irames. (3) “Cotton” ail 1 ielcl—asphalt 
poured over toughened cotton labric base 
costs only 37c a yard to build. (1) “Cotton” 
purifying water. From cotton the chemists 
took activated carbon to puril\ water. (5) 
“Cotton” icecream. \ chel at a Dallas Hotel, 
way back in 1910, concocted ice cream Irom 
a special meal and extract Irotn cotton as a 

base. They sav it was delicious! 

Not even mentioning the' great demands 
ol the Army lot cotton to make tents, doth 
ing, replace leather, chemical plastic plane's. 
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and about 11,000 othei uses, it is obvious 
that there could be no surplus of cotton 
even if tlie civilian needs were to be tilled 
alone, all over the world, that is. 

In 1021 when the United States’ first cot¬ 
tonseeds were brought to Maryland Ironi 

Siam, not one person could have possibly 
have foreseen the great future of the lowly 
plant. Having heard the miraculous history 
ol the drab little cottonseed, you probably 
will agree with me that it certainly is the 
Cinderella Seed! 

THE PAPER PRESENTED AT THE ALABAMA JUNIOR ACADEMY OF SCIENCE 
AND WINNING SECOND PLACE 

VENOM VITALIZES VITALITY 

Elizabeth Ann Klein 

Convent of Mercy Academy, Mobile, Alabama 

There has been an enmity between man and 
the serpent ever since the episode in the Gar¬ 
den ol Eden. Statistics have shown that thou¬ 
sands ol people die yearly from the bite of 
snakes. Contrary to orthodox belief countless 
individuals owe their lives to snakes. How? 
You may ask. Just the sound of the word 
“venom” forms a horrifying mental picture. 
Yet science has proven that snake venom ac¬ 
tually brings vitality and good health, being a 
vital contribution to remedies of certain dis¬ 
eases. Its usefulness to mankind is expanding 
rapidly, as it becomes more thoroughly inves¬ 
tigated. 

The usefulness of snake venom is not a 
new idea. Before the birth ol Christ, a He¬ 
brew physician, Maimonides, told ol its use 
in the treatment ol cancer and leprosy. In 
the lirst settlements ol the West, the white 
man found the Indians of the country using 
snake venom to cure so called “lits”. What 
is it, about this poisonous substance that is ol 
value? How does man obtain it without en¬ 
dangering the structure ol the snake where 
the complex venom is produced? 

The poison of the serpent is located at the 
rear of the head in a pair of glands. During 
the biting motion the venom is forced for- 
ward and out of the fangs by muscular con¬ 
traction against the glands. The liquid is ob¬ 
tained for medicinal purposes by a process 
called “milking”. The venom is cautiously 
obtained by squeezing the cheeks ol a poison¬ 
ous snake to eject the poison. It is either color¬ 
less or ol an amber hue. As to its chemical 
composition, it is a protein mixture with vari¬ 
able proportions of latty matter and salts 
along with the mucus and debris of epithelial 
cells. The various active toxins or poisons are 
carried by the proteins which can be removed 

oi inactivated by certain methods. With 
proper care they may be preserved for years 
and still retain their original strength. The 
death dealing qualities are still retained in the 
dry lorm. The dried venom is readily dis¬ 
solved in water, alcohol or glycerin. 

Venoms are divided into two groups: 
1) Those that affect the nerves, neurotox¬ 

ins, and 
2) Those that affect the blood and circula¬ 

tory systems, hemolysins. 
Cobra, coral and moccasin venom are 

neurotoxic causing death in the body by 
asphyxiation when the nerve paralysis reaches 
the respiratory centers. But when the secre¬ 
tion is reduced to a proper consistency and 
injected into the human system in proper 
amounts, it acts as a pain killer. Because of 
this, the neurotoxic group, particularly 
cobra venom, reduces the obstinate pain 
in diseases such as leprosy, palsy, cancer and 
the heart disease called angina pectoris. It is 
not a local anesthetic but rather affects the 
main portion of the brain and its higher 
nerve centers in about the same way that 
morphine does. Cobra venom has proved 
superior to morphine. Venomous drugs may 
be used with a greater margin of safety than 
morphine drugs, because they are not habit 
forming and the patient does not develop a 
tolerance; that is the dosage does not have to 
be increased gradually as with opiates. The 
el led is not as rapid as morphine but lasts 
longer, making the doses further apart. The 
“side effects” of narcotics are absent. The 
mental and. muscular responses are actually 
quickened. 

In the hemolytic group is rattlesnake 
venom, that destroys the blood thereby killing 
the victim. But the hemolysin in its venom, 
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when used in proper quantities, can aid coag¬ 
ulation or clotting of the blood and thus stop 
excessive bleeding. In an inherited con¬ 
dition known as hemophilia, which can 
cause death if the bleeding is not checked, 
when it normally requires 20 to 45 minutes to 
get sufficient coagulation, a dilute solution 
of viper venom clotted the blood in 17 sec¬ 
onds. In expectant mothers injections of water 
moccasin venom reduced the amount of blood 
lost during delivery. 

The disease called Koposi’s vancelliform 
eruption with its high fever and painful 
serum-filled blisters, resembles chicken pox. 
It is caused by the same virus that is respon¬ 
sible tor fever sores and mouth cankers. Since 

it is a virus disease, the sulla drugs have no 
effect on it. Injections of moccasin venom 

will give prompt and satisfactory relief. As a 
result of this the drug will be tried on many 

more skin conditions. 

Many laymen and not a few physicians 
have had a hesitancy about using snake 
venom. It has been considered a dreadful 

death-dealing poison, and indeed it is, if not 
used in suitable doses. On the other hand 
when a properly assayed solution is given, it 

is beneficial. Along with the other benefits 
snakes confer, this recent one can be placed 

to counteract the superstitious sayings con¬ 
cerning serpents. 
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MINUTES OF THE SEVENTEENTH ANNUAL MEETING 

OF THE 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

April 27-28, 1951 

I lie officers, counselors, and official delegates of 

the Alabama )unior Academy of Science, met at 4:30 

P.M. on April 27, 1951, in Monger Auditorium of 

Birmingham-Southern College, Birmingham, Alabama, 

for the first business meeting of the seventeenth an¬ 

nual Alabama Junior Academy of Science convention. 

Ben Ferguson, Jr., President, called the meeting to 

order. The minutes of the last annual meeting and of 

the executive board meeting were read by Joan Dob¬ 

bin, Secretary, and corrected. 

The following official delegates responded to roll 

call: 

Cecil Williams 

Myron Levine 

Mary Frances Gideon 

Charles Brock 

Bertha Brown 

Joan McCain 

John Rives 

Jean Pierce 

Mary Evelyn Cross 

Inez Keenam 

Joe Houston 

Eleanor McCann 

Barbara Christopher 

Betty Ramey. 

Larry Addock 

Mary Jane Pettus 

Wayne Jones. 

Baldwin County High 

Chilton County High 

Convent of Mercy High 

Ensley High School 

Hueytown High School 

Fait view High School 

John Carroll High School 

Lanett High School 

..Minot High School 

Parrish High School 

Phillips High School 

Sacred Fleart Academy 

Tuscaloosa Senior High 

Curry High School 

McAdory High School 

West End High School 

Woodlawn High School 

The treasurer’s report was given by Edward Robin¬ 

son, Treasurer, and a balance of $49.96 was reported. 

This was an incomplete report and a complete one 

will be given at the second meeting. 

Following the treasurer's report, each delegate gave 

a report of his chapter’s activities during the past year. 

The President appointed the following committees: 

Resolutions Committee: 

Sister Mary Robert, R.S.M. Convent of Mercy Pligh 

Miss Lillian Leonard Baldwin County High 

Barbara Christopher. 

Tuscaloosa Senior High School 

Joe Houston Phillips High School 

Nominating Com m it tee: 

Miss Edith Geisler Hueytown High School 

Mrs. Reba Ponder Ensley High School 

Miss Marguerite Perry ..Chilton Pligh School 

Larry Addock McAdory High School 

Wayne Jones . . Woodlawn High School 

Carter Florton Russellville High School 

The nominating committee was asked to give their 

report at the banquet. 

The president reminded everyone who had not reg¬ 

istered to please do so. 

Announcements were made concerning the banquet 

to be held at McCoy Methodist Church at 7:00 P.M. 

Friday. 

Announcements were made concerning the field 

trips to be held Saturday afternoon. 

Being no further business the meeting adjourned 

until Saturday morning, April 28, at 11:00 A.M. 

April 28, 1951 

The final session of the seventeenth annual con¬ 

vention of the Alabama Junior Academy of Science 

took place at 11:00 A.M. in Phillips Hall of Birming¬ 

ham-Southern College, Birmingham, Alabama. 

Ben Ferguson, President, called the meeting to 

order. 

All delegates responded to roll call. The minutes 

were read by the secretary, Joan Dobbin, and were 

approved as read. 

Joan McCain from Fairview High School was named 

official delegate in place of Pauline Eddleman. 

A report was given by the Treasurer and he an¬ 

nounced that he had membership cards. 

Miss Kathryn Boehmer suggested that we adopt the 

policy of giving awards to the most outstanding boy 

and girl member of the Junior Academy. This was 

accepted. 

Lanett High School and Vigor Ffigh School were 

then voted into the Academy. 

Hewitt High School and Thompson High School 

paid their annual dues but did not send a delegate 

to the meetiing. 

Bishop Toolen High School was reinstated as a 

member of the |ttnior Academy. 

Being no old business the nominees were presented 

by the nominating committee for offices in the Acad¬ 

emy for 1952. The following were nominated: 

President: 

Elizabeth Anne-Klein Convent of Mercy Academy 

Ed Bates.Parrish High School 

Vice President: 

Jude Witherington Sacred Heart Academy 

Edward Babin Tuscaloosa Senior Pligh 

Secretary: 

Bertha Brown Hueytown High School 

Jean Gibson Minor High School 

Treasurer: 

Gayle Dowsing John Carroll High School 

Pauline Eddleman Fairview High School 

The following were elected: 

President: 

Elizabeth Anne Klein Convent of Mercy Academy 

Vice President: 

Edward Babin Tuscaloosa Senior High School 
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Secretary: 

Jean Gibson ..Minor High School 

T reasurer: 

Gayle Dowsing John Carroll High School 

The Resolutions Committee submitted a resolution 

that expressed the appreciation of the Alabama 

Junior Academy of Science to everyone who helped 

in am wav to make the Convention a success. 

Prior to the business meeting the following papers 

were read to the general assembly: 

A Studv in Bacteriology—Bobbie Jean James, 

Baldwin County High 

Venom Vitalizes Vitality—Elizabeth Anne Klein, 

Convent of Mercy 

Steel from Ore to Finished Product—Dale Fannin, 

Ensley High School 

Isolation of Elements—Joan McCain, Fairview High 

School 

Construction of an Arc Furnace—John Rives, John 

Carroll High School 

The Gasoline Engine Carburetor—Ed Bates, Par 

rish High School 

Cinderella Seed (Cotton)—Virginia Hurd, Phillips 

High School 

Biogeochemistry—Barbara Christopher, Tuscaloosa 

Senior High 

One Tube Shortwave Receiver—Bertha Brown, 

Hueytown High School 

Dr. James L. Kassner, permanent counselor, read 

the winners of the awards for the papers. They were: 

First Place: Virginia Hurd—Phillips; Cinderella 

Seed (Cotton) 

Second Place: Elizabeth A. Klein — Convent of 

Mercy; Venom Vitalizes Vitality 

Third Place: Dale Fannin—Ensley; Steel from Ore 

to Finished Product 

and also John Rives—John Carroll; Construction of 

an Arc Furnace 

Dr. James L. Kassner then expressed the apprecia¬ 

tion of all to the sponsors. He announced the winner 

of the Alabama Academy Award. This went to Miss 

Kathryn Boehmer of Ensley High School. 

Dr. Kassner also asked that each club prepare a his¬ 

tory of itself and mail it to him in the early fall. 

Dr. Wilcox, president of the Senior Academy, 

thanked everyone for coming to the convention and 

made announcements concerning the field trip. 

Ben Ferguson then expressed thanks to Dr. W. R. 

Smithey, local counselor, and to Dr. J. I.. Kassner, 

permanent counselor, for their work at the convention. 

The following exhibits were on display during the 

convention: 

Biology: 

Some Bones Found in the Animal 

Kingdom .Parrish High 

Mrs. Vera K. Martin 

Study in Bacteriology Baldwin County High 

Miss Lillian Leonard 

Quail Incubator Ensley High School 

Mrs. Rcba C. Ponder 

Snake Heads Convent of Mercy 

Sister Mary Robert, R.S.M. 

Classification of Mosses Sacred Heart 

Sister Mary Charles Daly 

Physics: 

Seconds Pendulum Vigor High 

Mr. Louis Blackwell 

Microprojection. Minor High 

Mrs. McCluskey, J. R. Welch 

Mode Modern Carburetoi Parrish High 

Mrs. Vera K. Martin 

A One-Tube Shortwave Receiver Hueytown High 

Miss Edith Geisler, Clustie McTyeire 

An Electric Arc Furnace. John Carroll High 

Sister Maureen 

Electronics in Music (Electric 

Organ)   Woodlawn High 

Mrs. Estelle Jackson 

High Fidelity Radio Combination John Carroll 

Sister Maureen 

Chemistry: 

Blast Furnace Exhibit Ensley High 

Mrs. Reba C. Ponder 

Dyes. Hueytown High 

Miss Geisler, Clustie McTyeire 

Structural Models of Some Atoms .. Sacred Heart 

Julia Hepburn 

Aluminum Compounds Convent of Mercy 

Sister Mary Robert, R.S.M. 

Isolation of the Elements Fairview 

Opal Cooper 

Science in Industry: 

Spectrograph Shades C.ahaba 

Fur Craft .Curry High 

Mrs. S. A. Salmon 

Strobotron Pulser. . Woodlawn High 

Mrs. Estelle Jackson 

A Mineral Collection . John Carroll 

Sister Maureen 

The judges gave theii report on the exhibits and 

the results were: 

Biology: 

First Place: Classification ol Mosses, Sacred Heart 

Honorable Mention: A Quail Incubator. Fusle\ 

High 

Physics: 

First Place: Electronics in Music. Woodlawn 

Honorable Mention: \ One- I ube Shortwace Re 

ceiver, Hueytown 

Chemistry: 

First Place: Blast Furnace. Enslec 

Honorable Mention: Dves. llueMown 

Science in Industry: 

First Place: A Mineral Collection. |ohn Carroll 

Honorable Mention: Spectrograph. Shades t ahaba 

Miss Kathryn Boehmet announced the- winners of 

the awards given In the \meruan Vssociation tor the 

Advancement ol Science. I "hex were: John Rices. |ohn 

Carroll High, and Baihara Cluistophoi. Euscaloosa 

High. 
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Delegates from Montevallo were welcomed even 

though they arrived late. 

Being no further business the meeting adjourned 

until 1952. 

Respectfully submitted, 

Joan Dobbin, Secretary 

TREASURER’S REPORT 

BALANCE SHEET FOR 1950-51 

Recei pts: 

Balance on hand from 1949-50 $128.09 

25 Club dues . 50.00 

Membership cards 1.96 

214 Registration fee at 50c ea. 107.00 

10 Registration fee at 25c ea. 

(non members) . 2.50 

180 Banquet lee at $1.25 ea. 225.00 

TOTAL $514.55 

Disbursements: 

Banquet   $225.00 

Weatherford Printing Co. (500 state¬ 

ments, 500 window envelopes) 12.31 

P. P. B. Brooks (cards for tags) 4.37 

Miss Lillian Leonard (Postage for 

A.J.A.S.) . 4.00 

Frank Chambers Engraving Co. 

(Stationery, engraving, etc.) 65.09 

Ben C. Ferguson (Stamps, etc.). 17.89 

Edward Robinson (Envelopes, stamps, 

etc.) . 4.13 

Annual Meeting Party 75.28 

TOTAL. .$408.07 

TO BALANCE . 106.48 

$514.55 $514.55 

Audited by 

Dr. Ralimi L. Chermock 

Dr. Harold Wilcox 
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THE IMPORTANCE OF CORRECT SENSE PERCEPTION 

Ghas K. Arev 

University of Alabama, University 

Section VII 

The word “sense” has two—maybe more— 
accepted meanings. One ol its meanings has 
to do with purely sensory experience. We use 
this meaning when we refer ter the live—or 
any other number—“senses”. That meaning, 
I suspect, is the one intended in the general 
title of this meeting. 

There is, however, another commonly ac¬ 
cepted meaning of the word Sense. That is 
the one we use when we say, “That makes 
sense”. And alter all we as educators are par¬ 
ticularly concerned that the experiences and 
the learnings of our students “make sense”. 
That is the purpose ol all our use of teach¬ 
ing aids and devices and methods: To help 
the students “make sense”. 

To illustrate what I mean: we have all had 
the experience of working with some student 
having difficulty with some particular concept 
or idea. Suddenly his face lights up. His 
whole manner changes. He says, “Oh, I see”. 

Now you know very well that he saw, so 
far as his eyes were concerned, all the time. 
He perceived, so far as his senses were con¬ 
cerned. But he didn’t understand. His sen¬ 
sory organs were stimulated, but the stimula¬ 
tion had no meaning. 

The idea I have just expressed was first 
stated, so far as I can find out, by Leibnitz 
a long time ago. I believe he was the one 
to attach a name to it. The name is ap¬ 
perception. Leibnitz, and after him Kant, 
looked upon apperception as adding signifi¬ 
cance to mere sensory stimulation. The sig- 
nificance depended on previous experience. 
In other words we perceive with our senses; 
we apperceive out of our experience. We may 
be totally unconscious of sensory stimulation; 
in common language we do not see what is 
belore our eyes. But when w'e apperceive we 
are conscious of it. 

Herbart further developed the idea ol ap¬ 
perception. He considered it something like 
the assimilation of food by the body. Just as 
lood, when assimilated, becomes a part of the 
body which assimilates it, so a new itlea, or 
experience when apperceived becomes a part 
ol the individual and may then be used in 
further apperception. 

It may surprise some of you, as it did me, 
to realize how old are the ideas I have just 
expressed. It struck me with some surprise to 
realize that Herbart was born in 1776 anti 
died in 1841. His ideas did not take root, at 
least in America, until around 1895. Even so, 
that was 60 years ago. 

Herbart himself, and particularly his fol¬ 
lowers, elaborated his doctrine of appercep¬ 
tion into an educational system. You all re¬ 
member the “five formal steps”: preparation, 
presentation, association, generalization, ap¬ 
plication. Herbart’s method was hailed as a 
panacea, and eventually suffered the fate of 
panaceas. It fell into neglect. John Dewey, 
lor example criticised it in saying that think¬ 
ing occurs only when there is a real problem 
—real to the learner. Yet although no one 
now expects education to come inevitably as 
a result of following the steps, I am sure 
none-of yon will argue that an experience is 
the worse because it is presented to pupils 
who are prepared for it. Nor will anyone as¬ 
sert that a well-presented experience is worse 
than a poorly-presented one; that it is bad 
lor pupils to associate new ideas with old 
ones; that harmful effects ensue if pupils 
relate the new material into a wider generali¬ 
zation; or that they should not find the new 
idea useful and therefore apply it. 

Apperception was once an important word 
in the vocabulary of educators. Then, as 
Herbart’s explanation of its mechanism was 
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shown to be based upon erroneous psycho¬ 
logical concepts, the word fell into disuse. 
But however erroneous Herbart's explana¬ 
tion, we cannot afford to neglect his central 
idea, namely that sensory stimulation be¬ 
comes meaningful in terms of the content of 
the learner’s mind. This is the crux of my 
remarks. 

Experiences, provided by way of visual and 
auditory stimuli, must be presented and 
adapted to the experience anti mental set of 
the pupils who are to receive them, or else 
the pupils must be given whatever experi¬ 
ences and put in whatever frame of mind 
may be necessary before the stimulus in ques¬ 
tion is presented. 

There are hundreds of demonstrations, 
known to every teacher of freshman psychol¬ 
ogy, to prove that things aren’t necessarily 
what they seem and that we don’t always see 
what is before our eyes. Most of you have 
seen at least some of them. The work on illu¬ 
sions now going on at Dartmouth is a case in 
point. I should like to move on to mention a 
few points which seem to me to be features 
ot a good demonstration, since demonstration 
is such a largely used method in science Edu¬ 
cation. 

First of all, the demonstration ought to 
have a definite and specific purpose. I see no 
point to performing a demonstration simply 
because the teacher likes to do it, or in order 
to show off some favored piece of equipment, 
or to entertain the pupils, or just for the sake 
of demonstrating. 

Second, the demonstration ought to show 
one or at most a very few important concepts 
and show' them clearly. By clearly I mean in 
such a wray as to make the concept plainly 
understandable. I’ll refer to other aspects of 
clearness in a moment. Some demonstrations 
involve so many different ideas, such complex 
interactions ol parts, as to be only confusing 
to relatively inexperienced pupils. 

1 bird, the demonstration should be clearly 
visible to all students in all parts of the room. 
Maybe you think yours are. Well, maybe they 
are, but have you ever gone to the back of 
your classroom and looked at one of your 
demontsrations? Try it some time; you may 
get some of the same surprises I have. You 
may be able to improve visibility in several 
ways. Perhaps you can try experiments with 
special lighting. Floodlighting the demonstra¬ 
tion from the side is sometimes most effective. 
A powerful desklamp can be used for a flood¬ 

light, if you have nothing better. If you must 
show a demonstration to a large class, use 
equipment that is large enough to see. Or 
move the class so that everyone can see. Bring 
them up around the desk if necessary. Or 
move the demonstration out into the middle 
of the room. Give attention to those with 
poor eyesight or hearing. 

Fourth, use simple apparatus, the simpler 
the better. In my opinion, the least possible 
equipment makes for the best demonstration, 
other things being equal. For one thing, the 
more commonplace the equipment the less 
the pupils attention will be diverted from the 
concept to be shown to just watching the 
gadgets w'ork. 

Filth, take your time. Take time for pupils 
to get out of a demonstration what is in it. 
If it is worth doing at all, it is worth the time 
necessary to get something out of it. Remem¬ 
ber, the ideas may be old to you, but they are 
supposed to be new to the students. II they 
weren’t, there would be no point to doing the 
demonstration. Important points should be 
indicated, relationships stressed, implications 
pointed out, questions asked, discussion en¬ 
couraged. You want the demonstration to 
make sense. You are after not merely visual 
stimulation but apperception. You want the 
pupils to say “O, 1 see." And you’ll uevei 
know' for sure that they do unless you give 
them time to respond. 

And last but by no means least, try things 
out ahead of time. In that way you will be 
reasonably sure that everything is going to 
w'ork, and that all material and equipment 
is where it is supposed to be. This point is so 
obvious it seems almost silly to mention it. 
but I’ve seen more demonstrations go wrong, 
and had more of mine go wrong through neg¬ 
lecting it than through almost am othci 
cause. Try it out. Try it out even though 
you’ve done it a thousand times before. To be 
sure, sometimes the very best learning takes 
place when a demonstration goes wrong and 
the students try to find out whv. I hen the\ 
have a teal problem and thev do real think' 
ing. But the very rat itv ol sm It an oo currence 
is what helps make the problem teal. \ little 
failure on the part ol the teat bet is some 
times stimulating; 
ctnbai i assing. 

too nun It ol it Is onlv 

1 have conlined m\ remarks to St iotu c 
demonstrations onlv, because I do not have 
time to consider other senson presentations 
separatelv, but 1 von sirongh suspect that 
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much the same things may be said about al¬ 
most anything else we may undertake in the 
classroom or outside. What we are eternally 
alter in our use ol every kind of teaching 
method and aid is that the things which go 

on in school should make sense to the 
learner; that it should not merely be seen or 
heard or otherwise be experienced, but that 
it should be comprehended, meaningful, un¬ 
derstood, apperceived. 

“ECONOMICS OF REAL ESTATE” 

By John L. Baswell 

Executive l ice President, Birmingham Real Estate Board 
a n d 

Executive Secretary, Alabama Real Estate Association 

Section VI 

Real estate can be defined as not only in¬ 
cluding the ground or soil, but everything 
which is attached to the earth, whether by 
course ot nature as trees, herbage, water, or 
by the hand of man, as houses and other 
buildings; and which has an indefinite ex¬ 
tent, upward as well as downward, so as to 
include everything terrestrial, under and over 
it. Real property is usually considered in 
terms of permancy of location. 

Under the old feudal system ol England, 
the king was supposed to be the absolute 
ownet ol all land. Gradually title was trans¬ 
ferred to his vassals and still later on it was 
extended to the vassal's heirs. This relaxation 
was in favor ot private ownership. 

American ownership procedures very natu¬ 
rally resembled those common in England at 
the time of the earliest settlement here; all 
lands were held by grants from the English 
king. The complexities ol relationships com¬ 
mon in England were greatly simplified in 
American experience, even at the outset. As 
the colonists began to assert themselves the 
feudal system lost much ol its significance. 

The public attitude toward lanclownership, 
to a large extent, is a fair index of the pre¬ 
vailing governmental theory. II landowner- 
ship by individuals is encouraged, without 
important limitations, one theory of govern¬ 
ment is suggested. II, on the other hand, the 
emphasis is too strong upon governmental 
rights, another theory probably prevails. The 
two extremes would include anarchy at one 
end, with no restrictions upon the rights of 
the individual, and communism on the other, 
with few or no rights reserved to the indi¬ 
vidual. 

A briet review of governmental policies to¬ 
ward private ownership of land in the United 

States reveals an unmistakable tendency for 
the public to make constant encroachments 
upon private rights. For generations we have 
been moving along in the direction of de¬ 
creasing private control and increasing pub¬ 
lic domination. This appears ter be one of the 
penalties we are asked to pay lor participa¬ 
tion in the complex economic and social 
civilization in which we live. Unless all signs 
are ter be ignored, the probability is that we 
shall continue in that direction in which we 
have been moving. What has been said about 
the increasing encroachments of public agen¬ 
cies upon private control does not deny the 
fundamental right of private ownership. This 
is not likely to change quickly. In this coun¬ 
try we have a long history favoring private 
ownership of real estate. Ownership of prop¬ 
erty is embodied in the economic structure 
by custom, and law, and as customs and laws 
change property rights also change. Even 
though the final rights ot the group are con¬ 
sidered paramount to those of the individ 
uals who compose it, it is inconceivable that 
it could sanction absolute ownership of real 
estate. 

Ownership of real estate usually carries 
three concurrent implications; the right of 
possession, the right of enjoyment, and the 
right of disposition. The exact balance be¬ 
tween social control and freedom ot use by 
the owner depends upon the system of juris¬ 
prudence in use at any given time. 

Investments in real estate are lixed. large, 
and sometimes slow to liquidate. Some land 
is capable of absorbing a large investment in 
improvements before diminishing returns are 
evident. Some land, because of location, is 
capable of showing a higher rate of return per 
investment dollar than other land. Another 
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factor materially affecting the value of real 
estate is the limitation upon its use which 
governmental bodies impose through zoning, 
taxation, and planning. 

Although land does not wear out, except 
through erosion and depletion, it loses value 
through shift in area uses and becomes inade¬ 
quate as a consequence of a tendency toward 
more extensive and intensive use of land in 
the particularly adjoining areas. 

Since the legal concept of land includes 
upward extension indefinite in height and 
downward extension as an inverted pyramid 
to the center of the earth, elements may be 
separated from the surface and sold without 
disposing of what is ordinarily thought of 
as real estate. Oil rights, timber rights, min¬ 
ing rights, may be sold while the owner re¬ 
tains title to the surface rights. In like man¬ 
ner air rights to a specified area above the 
surface may be bought and sold. Three suc¬ 
cessive layers of land use may be utilized; 
such as an underground railroad, then a mul¬ 
tiple story building may be erected, and space 
above this for use as other stories, parking, 
penthouse, or landing space. Real estate then, 
has value in proportion to its economic uses 
such as cities, farming, mining, and timber. 

Economic wise, we consider real estate as 
production, exchange, and distribution. It is 
likely that relatively few people recognize the 
importance of real estate in the economic life 
of our nation. In 1912 total construction 
amounted to $17,705,000,000. This includes 
some war-time construction, but it does show 
that in both peace and war, economic activity 
is naturally relletted in construction.1 

Real Estate has been called the “savings 
hank" of the common people. Under our sys¬ 
tem of free enterprise it is possible for a poor 
man to buy a home on credit. His equity in 
the property would increase through the 
years as he saved and amortized his debt. The 
property was his. He could get his money 
out of it by selling the property (sometimes 
at a profit and sometimes at a loss, true 
enough). But real estate is more than that. It 
is the greatest single basis of credit. The indi¬ 
vidual rarely has difficulty borrowing money 
with his real estate as security. He can get 
such loans from individuals, banks, savings 
and loan associations, life insurance com¬ 
panies, universities, churches, and many other 
investors. Therefore, real estate is not only a 
savings bank lor the owner but il is a “sav- 

1. Statistical Abstract of U. S. 1946 p. 766. 

ings bank” for the lenders as well. The loss of 
this attribute of real estate would change the 
entire character of the economic structure of 
our nation. It would affect our civilization 
in countless ways, for there is probably no 
other factor that has more to do with the 
development and progress of America than 
real estate as a fundamental basis of credit. 

Whether owner or tenant, each individual 
must have shelter. It is estimated that one 
fom th of an individuals’ working life is de¬ 
voted to keeping a roof over his head. No 
other single thing takes as much of his in¬ 
come. His purchasing power in the general 
market, for clothing, food, furniture, automo¬ 
biles, entertainment, travel, education, and 
health is what is left after he pays for his 
shelter. Any increase or decrease in the 
amount he must pay for his use of real estate 
is immediately reflected in his ability to buy 
other things. 

Even a century ago three fourths of all our 
people were living on farms. But today three 
fourths of our people are city folks, with 
only one fourth left to till the soil. You might 
say that the science of agriculture has been 
replaced by the science of “urbiculture”. 

When we became a settled nation, from 
coast to coast, anti thought we knew what 
could best be done with land people began 
to bid against one another. Quality has be¬ 
come more important than quantity. 

There are numerous examples to prove this 
point: Georgia became famous lor its water¬ 
melons; Vermont, for its maple syrup; Ala¬ 
bama, lor its cotton. While land in certain 
localities is favorable to specific uses, there 
olten exists a shortage in the total area and 
this affects value. 

From the economic v iew point real estate is 
affected by its physical characteristics, the 
ownership, and its utilization. The common 
approaches to the economics ol real estate 
are: 

1. Basis of ownership 
2. Basis ol loc at ion 
3. Basis ol use 

4. Basis of intensity ol use 

Time not permitting a review ol the eco¬ 

nomic cycle and its relationship to teal es 

late dining the years past, sullice it to sae 

that the prolonged depression ol the thirties 

created a widespread public sentiment in la 

\oi ol remedial action. Public police was then 

predicated upon the theme that out econome 

was made lot man and not man made lot the 

econome. 
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With a great concentrated attack on the 
economic blight ol unemployment it was nat¬ 
ural that each segment of the economy should 
come under a close scrutiny for the purpose 
ol measuring its importance and contribution 
to the larger economic order. Real estate was 
no exception, and in fact, it has been given 
more than usual attention. 

With increasing emphasis on the role ol 
construction in our economy, attention may 
be directed to an analysis ol real estate as it 
relates to each of the three functions of our 
economic system; production, exchange, and 
distribution. 

There are many aspects of new construc¬ 
tion which have special significance in their 
bearing upon economic activity. First, it ac¬ 
counts for a large part ot the capital lorma- 
tion; second, its widespread activities provide 
employment for many workers, and third, its 
pronounced fluctuations create unusual per¬ 
plexing problems, both in the lield of real 
estate and business generally. 

Construction is involved in residential hous¬ 
ing, commercial structures, airports, reclama¬ 
tion, rivers, harbors and flood control, streets, 
highways, roadways, water, sewage, and oth¬ 
ers. For the year 1950 the cost of all con¬ 
struction in this country was $27,902,000,000 
and of this amount $20,789,000,000 was pri¬ 
vate construction, the remainder being pub¬ 
lic.2 3 Bringing it close to home we find that 
in 1949 Birmingham had a volume of $37,- 
867,000 in construction; Montgomery, $9,- 
614,000 and Mobile $12,455,000.Construc¬ 
tion represents only a small percentage ol the 
total dollar value. Naturally, the exchange ol 
existing real estate does not provide employ¬ 
ment comparable to new construction, but at 
the same time we cannot over look its far- 
reaching economic incidences. As to persons 
employed in real estate, it is not possible to 
give exact figures but some concept may be 
had by noting the employment reported by 
the United States Census for 1940. For the 
combined fields of financing, insurance, and 
real estate, the indicated employment was 
1,548,557; and lot real estate only it was 
503,553. For the same year the Census Report 
showed 3,508,434 employed in construction, 
and for each person employed in construc¬ 
tion it is reasonably considered that two and 
one half persons are employed outside. 

2. Expenditures for New Construction. U. S. Department of 
Labor 1951 p. 5. 

3. Ibid. 

As in the economy as a whole, the exchange 
function in the field of real estate consists of 
familiar activities of marketing and financing. 
Mortgage loans in existence on one to four 
family dwellings alone in 1948 totaled $33,- 
335,000,000 and farm mortgages totaled $5,- 
108,000,000.4 Loans made on these proper¬ 
ties in the year 1948 were $4,236,000,000 and 
$338,000,000 respectively.5 These loans were 
held by savings and loan associations, insur¬ 
ance companies, mutual savings banks, tom- 
menial banks, individuals and others. 

Again to bring it close to home the assessed 
valuation ol property in Alabama lor ad va¬ 
lorem taxes in 1951 was $1,700,156,200.6 This 
produces revenue for the State in approxi¬ 
mately $7,000,000 and to the counties and 
municipalities around $50,000,000. 

There are certain limitations on landown- 
ership which in a sense may be considered as 
rights retained by the government when title 
is passed to a private owner, but nevertheless 
these affect us economic wise. These are four 
in number: I) eminent domain, 2) police 
power, 3) taxation, and 4) escheat. 

A great many economic trends have a di¬ 
rect influence on real estate. Some of these 
are: 

1. Rapid unionization of labor 
2. The trend toward higher taxes 
3. The dwindling purchasing power of the 

dollar 
4. The mounting public debt 
5. Foreign loans and loreign rebel 
6. The World Bank 
7. The gradual depletion of oil reserves 
8. The erosion of farm lands 
There are civic trends which exert a pow¬ 

erful influence on real estate. Of special in¬ 
terest are the activities related to housing. 
These include the federal government, slum 
clearance projects, government housing proj¬ 
ects, rent control, restrictions on building ma¬ 
terials, government guaranteed mortgages, 
GI loans, and a dozen or more other direct 
or indirect controls exercised by the federal 
government. The emphasis is on low-cost 
housing, and it is so strong that it becomes 
increasingly difficult for the builder to pro¬ 
duce dwellings for families in the “middle 
class”. 

The lessons of history seems to teach us 
that, where individuals are encouraged to ac- 

4. Statistical Abstract of LI. S. 1950 p. 411. 
5. Ibid. 
6. Department of Revenue, State of Alabama, 1952. 
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quire a stake in the land, greater stability in 
the social order results. In modern America 
individuals who own land . . . and we are a 
nation with some 51% owning their homes 
. . . tend to have a more permanent interest 
in their community and in stable economic, 
social, and political conditions than if they 
are merely tenants in property owned by 
others. 

The economic activities of brokers, ap¬ 
praisers, property managers, builders, land 
speculators, and many connected with gov¬ 
ernmental agencies are varied and affect ma¬ 
terially the growth of any community. The 
extent to which the community is benefitted 
thereby depends upon the extent of their 
sense of civic responsibility and cooperation. 

In conclusion I know of nothing better 
then to quote from the Preamble of the Code 
of Ethics of the National Association of Real 
Estate Boards, which is a tribute to our eco¬ 
nomic stability. 

“Under all is the land. ETpon its wise utili¬ 
zation and widely allocated ownership depend 
the survival and growth of free institutions, 
and our civilization. The Realtor is the in¬ 
strumentality through which the land re¬ 
sources of the nation reaches its highest and 

best use and through landownership attains 
its highest distribution. He is a creator of 
homes, a builder of cities, a developer of in¬ 
dustries and productive farms. 

Such functions impose obligations beyond 
those of ordinary commerce; they impose 
grave social responsibility and a patriotic duty 
to which the Realtor should dedicate him¬ 
self, and for which he should be diligent in 
preparing himself. The Realtor, therefore, is 
zealous to maintain and improve the stand¬ 
ards of his calling and shares with his lellow- 
Realtors a common responsibility lor its in¬ 
tegrity and honor. 

In the interpretation of his obligation, he 
can take no safer guide than that which has 
been handed down through twenty centuries, 
embodied in the Golden Rule: 

“Whatsoever ye would that men should do 
to unto you, do ye also unto them." 

BIBLIOGRAPHY 

“Real Estate Principles’’—Hoagland (McGraw-Hill Hook Co., 
Inc.) Chapter II—Ownership of Land 

“Real Estate Principles and Practices”—Benson & North 
(Prentice-Hall, Inc.) Chapter I—Economics of Real Estate 

“Real Estate Analysis”—Husband & Anderson (Richard D. 
Irwin. Inc.) Part I—Real Estate and the Economy 

“Fundamentals of Real Estate Practice”—Atkinson & Frailey 
(Prentice-Hall, Inc.) Part I—The Nature of Real Estate; 
Part II—Neighborhood and City Growth 

THE DIAMAGNETISM OF FREE ELECTRONS 

D. J. Bfsdin 

Alabama Polytechnic Institute, Auburn 

Section V 

In 1919, Miss Van Leeuwen demonstrated 
the remarkable theorem that a system of elec¬ 
tric charges that are confined in a fixed vol¬ 
ume but are free otherwise has zero magnetic 
susceptibility. This arises from the fact that 
in classical mechanics a magnetic field 
changes the direction of motion of a charge 
but does not change its speed, so that at 
equilibrium the distribution of energy states 
is unaltered. 

Landau first pointed out that this theorem 
is not valid in quantum mechanics. He 
treated the case of non-interacting electrons 
confined in a rectangular parallelepiped, all 
in a uniform external field H directed along 
one edge. If the effect of the container walls 
is neglected, the energy eigenvalues arc 

ra-f-1 j hell -f- P 2 (77 = 0, 1, 2,... 00) 

The field is along Z and the motion parallel 
to it is that of a free panic le, but the motion 
perpendicular to the field is quantized like 
the linear oscillator. This result is the basis 
for the existing theory of the dcEIaas-Yan 
Alphen Effect, that is, for the periodic varia¬ 
tion of magnetic susceptibility as a function 
of the applied field as observed lot bismuth, 
zinc, and a few other elements at ver\ low 
temperatures. A similar field dependence of 
the susceptibility of an electron gas obtains 
if we require that the electron wave functions 
vanish at the container walls. 

We consider the case ot a lield 11 along the 
axis Z, of a cylinder ol height 1 It'll R. 
where R is the radius. I he Sclubdinger e qua¬ 

tion for an electron inside is separable in 
cylindrical coordinates, with 

2 irmc T = g( z)<J"wAr) (m =0. + 1. +2 ■f <x>) 
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where g(z) satisfied the equation 

tr d2g(z) + E,g(z) = 0 

2m dz2 

and Ez is the energy of the z motion. 

A solution which makes T vanish at z = o, and 
Z = L is 

g(z) = sin-^-- (« = 1, 2, 3, . . co ) 

The corresponding energy E, is given by 

E. — tr n~ 

2 mR- 100 

f(r) must satisfy the equation 

dV(') +1 #0+ (\-a^-nr\/(r)=0-a=Jie 

- dr \ r- J 2cTl 
where X is given by X = 2m(E — E.) — 2mHe and 

W 2cK~ 
the energy of the motion in the plane perpen¬ 
dicular to z is 

E— E. — E1U— tr (X + 2ma) 

2m 

By the pertubation method, with a as the 
pertubation parameter, we assume 

/■<y)=/0(T>+a2/1<7,+ ay,(7>+. . . 

Xb'>=X0(i’) + a2Xi(‘1',+«%<T> + _ _ . 
Only even powers of a are used in the expansions 
since a appears in the equation for/(r) as a2. The 
symbol “7” denotes a particular eigenfunction 
of the infinite set of such functions. X<8) is the 
corresponding eigenvalue. 

Substituting the assumed solution in the equa¬ 
tion for /(r) and equating the coefficients of the 
various powers of a to zero we get the electron 
energies. 

E= EIU + E:= tr fgQ, 7)+ V2 ~| 

2m R2 L 100 J 

where 

g(m, 7) = ( 7 m)2 + 2 m(R2a) + A'» (R2a)2 + ... 

jyt is the 7th zero of the Bessel function of order 
m. h ^ is given by 

R*=_R^[2_(m2~\)+Hjm-yy 

(jin) 2 L 3 3 

The series has been taken only up to terms in a2. 
It is possible to compute the coefficients of higher 
powers of a but much labor is required. 

The contribution of each state to the sus¬ 
ceptibility is 

PP-H-_dJ- 1 8me2) \10tt2RJ L (R2a) d(R2a) J 

From here on the process is numerical. The 
energies and magnetic moments are evaluated 

for several values of (R2a), and the resultant 
susceptibility is obtained by the Fermi-Dirac 
statistics for 1144 states, or 2288 electrons be¬ 
cause of spin. Results obtained in this manner 
are shown in Figures 1 and II. 

Ficure I 

Figure 11 

r / . n )J 

10 0-- 

goo-- 

7 DO-- 

L00-j- 

FI 6. 3.. 
Fc 

Susc EPTirility For / t ' /co } ll * j_jI*lLL 

(E. 15 e*.ecTf.» e>e*tr *T 0 ) 



Transition by Zoning 115 

Curves for T^O were also obtained for 
2350 and 3800 states. Note that for T=0 we 
get a periodic variation similar to that for the 
deHaas-Van Alphen Effect, but at the higher 
temperature the variation has largely disap¬ 
peared. Also, the maxima and minima on the 
two curves coincide, showing that the effect 
of raising the temperature is to remove the 
maxima and minima but not to displace 
them, l itis is alos observed for the deHaas- 
Van Alphen Effect.* 

An interesting feature of the T=0 curve 
is that the susceptibility is constant for some 
interval as we increase the field from O. If we 
compare this constant with the Pauli spin par¬ 
amagnetism, we find that the system is dia¬ 
magnetic if R > (Density of electrons)-^. 
One of the properties of superconductors 
is that they seem to be perfectly diamag¬ 
netic. Thus our result may be applicable to 
the problem of superconductivity, although 
so far the correlation is quite tenuous. 

Note a case where the maxima and minima do not occur at the same field strengths for different temperatures re¬ 
ported by McClure and Marcus, Physics Review, 84, 787, (1951). 

TRANSITION BY ZONING 

By George R. Byrum, |r. 

Chairman, Board of Adjustment (Zoning) City of Birmingham, Ala. 

Section VI 

We are today in a significant period of 
transition in which the urban way ot life is 
increasing at a steady rate as the result of a 
process which, likewise, is decreasing the 
rural or farm way of life as we know it. For 
this consociation and in this paper, time and 
space do not permit even a cursory examina¬ 
tion of those influences which contribute to 
that process and neither may we examine the 
sociological influences, the economic causes 
and the end products or results. I desire to 
show, and am endeavouring to place a part 
of that process, in a field where a legal tool 
already exists which has, in the last 36 years, 
grown to legal maturity in the United States 
and which “tool" may be used to regulate 
that process to a great extent. 1 refer to Zon¬ 
ing, a police power function ol the state or 
its sub-divisions, where properly authorized 
and granted in the interest of public health, 
safety, morals and the general welfare for the 
purpose of regulating, generally, the use ol 
the land. It is now established firmly through¬ 
out the urban areas of the United States. Of 
the large or central cities of the United 
States, only Houston, Texas is without zon¬ 
ing regulation. 

In this paper, we are concerned with two 
major considerations which must be dealt 
with; yet without going into a discussion of 
Zoning and ol Planning, we must relate such 
discussion to it as a basis for an expedient 
device with which to regulate the specific 
transition which we are considering and with 
which, in this paper, we are concerned. 

FIRST, we are concerned with a known 
fact that a large segment ol the families in 
the Linked States may never hope to occupy 
a new home or new and suitable living quar¬ 
ters, and that they must always look forward 
towards being able to secure better living 
quarters by gaining occupancy of other quar¬ 
ters which have been made available by 
some who are able to move up the ladder a 
degree or so, or quarters where the use has 
become economically untenable due to the 
large size and the lack of sufficient help to 
maintain the premises, or to meet its cost. 

SEGOND, that industry in our larger cities, 
and particularly our southern cities, is grow¬ 
ing at such a rate that we wonder where we 
are going to put them. 

As our cities grow, mote dwelling units are 
needed, and more industrial sites are required. 
Architectural design and technological prog 
less now demand larger areas of land for in 
dustry. Few cities can support residential 
areas satisfactory to the lull connntinih life, 
and certainly out southern cities cannot con 
tinue to grow, without ollering full and gain 
ltd employment. We know that the c loset the 
home is to the job, the less time, cnergc and 
travel with the attendant n.dlic congestion is 
wasted. 

In order that we procoke thinking which 
may lead towards a discussion ol the lore 
going, it is believed that a limited recourse to 
statistics should be' resorted to here' and at 
this point. Detailed population figures oh 
tained In the 1950 decennial census are now 
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becoming available. All figures stated here 
are in round numbers. T he population of the 
United States was 150 million with 96 million 
—or 64%—being an urban population and 
54 million—or 36%— being rural. Of the ur¬ 
ban population, 69 million—or 46%, of the 
United States—live in 157 urbanized areas, 
and of that 69 million, 48 million—or 32% 
—live in the 157 central ciiies each with a 
population of 50,000 or more which ate the 
nuclei of the 157 urbanized areas. I( is with 
those 157 central cities that we shall concern 
ourselves but, lirst, let us examine two other 
considerations. 

ONE. There has been a marked increase 
in the number and rate of family formations 
during the last decade; and, 

TWO. The size of the American nonfarm 
—oi urban- household oi family has con 
tinned its downward trend front a median of 
3.2 persons in 1940 to a median ol 3.0 in 
1950. From the foregoing, we may determine 
that there are approximately 16 million 
households or families in the 157 central 
cities of the United States of a population of 
50,000 or more. OI those 16 million families, 
we may, conservatively, believe that %—or 
5.3 million—may never hope to occupy the 
new home, dwelling or new and suitable liv¬ 
ing quarters which we have mentioned pre¬ 
viously. Therefore, we must look to some 
means of providing those families with satis¬ 
factory living units, even though they be 
used — but still tiselul—and according to 
satisfactory standards. The used car—as we 
know it today—may provide somewhat of a 
comparison for the sake of understanding 
what we say. 

Most zoning plans contemplate two broad 
categories of residential districts or areas; 
one being the low-density district, improved 
for and occupied exclusively by single fami¬ 
lies where the dwellings maintain a quiet and 
open appearance; the other being the mul¬ 
tiple residential area which varies greatly in 
degree of density from the two-family—or 
duplex—dwelling to the walk-up, elevator or 
garden-type apartment and finally to the con¬ 
verted or subdivided unit. 

It is with the converted or subdivided unit 
that I am most concerned, and it is one that 
I believe demands the greatest degree of in¬ 
vestigation. In all of the central cities and 
particularly their older parts, there are dis¬ 
trict boundary lines which separate the single 
family district from the multiple family dis¬ 

trict. Where the older single family dwellings 
are near those district boundary lines, and are 
ol die large type, which due to their size and 
arrangement and cost of maintenance, have 
become obsolete, we find the inevitable op¬ 
portunity for the onset of blight. That oppor¬ 
tunity exists as the result of the provision in 
most zoning ordinances which permits the 
renting of a limited number of rooms even 
in die restricted single family districts. When 
that occurs, property in the district becomes 
less desirable as the limit is seldom observed; 
values are reduced and a reflection of that 
condition is seen in the tax revenues. I be 
lieve that the zoning authorities in most ol 
the larger cities (and in my own city) shrug 
that condition oil as an inevitable condition 
of growth rather than to review at intervals 
of, say live years, the changes which have 
taken place during that or some other reason¬ 
able interval, in the fringes along the district 
boundary lines so that multiple dwellings 
uses may be extended into those fringes of an 
obsolete single family district. Of course, the 
density per acre or block will be increased by 
such extensions but no structural changes or 
alterations may be made except in accord¬ 
ance with building and plumbing code re¬ 
quirements which automatically insure the 
private bath with flush toilet for each dwell¬ 
ing unit so created. 1 believe that the fringes 
ol a single family district, wherein suitable 
conversion inter apartments is provided, are 
more desirable than permitting the older and 
larger houses to change into rooming houses 
where inadequate bathrooms and privacies 
exist. 

Also, we find many open spaces in these 
fringe areas where the lot or parcel has not 
been improved clue to influences not con¬ 
ducive to the building of single family homes, 
yet these open spaces are denied multiple 
dwelling improvement and other uses such as 
a doctors’ offices and clinics of modern de¬ 
sign, an admitted and suitable use in the mul¬ 
tiple districts. 

In our own city of Birmingham, we do the 
job piecemeal at this time, but the ground¬ 
work is being laid for a plan by which we 
may accomplish the rearrangement of the dis¬ 
tricts on a comprehensive basis and plan. Jt 
is by that process, 1 believe, that we can do 
our part to find better living quarters for our 
share of those 5.3 million families in the 
United States who may never hope to occupy 
new homes or living quarters. 
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Such a plan when reviewed at intervals, in 
no way displaces the responsibility for long 
range planning where new communities and 
neighborhoods are projected. What I have 
suggested, is only a device which is available 
to most cities, but one which is often over¬ 
looked. 

It is a very small part of the vast process 
which is underway both by private enterprise 
and the government to provide better hous¬ 
ing for tlie mass of families in the lower in¬ 
come brackets, but one, perhaps, which may 
help. 

Let us now turn to the consideration of the 
necessity tor a zoning plan to preserve and 
provide the future sites for our industrial ex¬ 
pansion, certainly a most significant “tool” 
which may be used to effect a transition of the 
use ot land as between industrial and resi¬ 
dential use. 

Zoning ordinances of the past, and even to¬ 
day, fail to insure industry against the en¬ 
croachment of residential use, while the basic 
residential districts have been protected 
against the encroachment of industry. The 
latter is as it should be; but, likewise, land 
used, or set aside for industrial use should be 
protected and be considered to enjoy the same 
and equal right. If the use of land is pro 
tected for one type of use, then other types of 
use must be considered as being equally im¬ 
portant and legitimate and, therefore, en¬ 
titled to equal legal protection. 

Many of our most important sites and 
tracts ot industrial land have, through the sale 
of a few lots at a time and, especially at the 
most important points of access, have become 
lost to use by industry. Usually the sale of 
such lots is not lor the purpose of substantial 
residential construction, but for use as shacks 
and stands. The results have made some of 

our best sites prohibitively expensive or im¬ 
possible to assemble into larger tracts. 

New industrial plants are now the product 
of modern architectural design and, in most 
cases, may be established in dose proximity 
to obsolete residential districts where they 
may become good neighbors. Modern stand¬ 
ards require landscaping, lawns, trees, well 
drained and paved streets and roadways, to¬ 
gether with large parking lots. 

I do not, ot course, refer to the heavy or 
noxious type of industry. Many of our cen¬ 
tral cities are now giving thought and study 
towards revision ot their zoning ordinances 
whereby industrial districts will be protected 
against the encroachment by other uses. We 
are giving thought to it in Birmingham, but 
we are faced with having to obtain authority 
to do so from the state legislature,—but I be¬ 
lieve that we can begin to show progress to¬ 
wards that end in the next year or so. 

Pages can be written on this subject. I shall 
not indulge on your time to justify its neces¬ 
sity. Only, I desire to take this opportunity to 
bring the question before you for considera¬ 
tion, so that whenever the occasion presents 

itself, particularly in our Southern cities, that 

the question be brought before the respon¬ 

sible authorities in order that progress be 
made in that direction. Hand in hand, a zon¬ 

ing plan to prevent residential use of indus¬ 

trial land and a plan to make available mul¬ 
tiple dwellings use of obsolete single family 

land may, perhaps, eliminate vast numbers 

of sub standard dwellings—both as to condi¬ 
tion and location—and provide industry with 

suitable sites, both being of the same pur¬ 

pose—to serve the larger public interest and 
to guide the growth of the lull conmnmitc in 
our Southern cities. 

A NEW LOUSE RECORD EROM DOGS IN ALABAMA 

By Ralph L. Chermock 

University of Alabama, University 

Section 1 

In 1902, LeSouef and Bullen described a 
new biting louse which was collected on a 
Black Wallaby in Victoria, Australia, and 
erected a new genus for this ectoparasite 
which they named Heterodoxies macrojms. In 
1909, this same species of louse was recorded 
from a dog in Kalahari, South Africa by 

Enderlein, who erroneoush described it 

new under the name Mcim/nm sfiinigcr. In 

1912, Paine recorded a new species belonging 

to the genus Heterodox us I t orn a dog in 

Berkeley, California, which he named arm: 
ferns, finally, Harrison (1910) concluded that 

till ol these were referable to a species de 
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scribed by Piaget I rum dogs in Rio Piedras, 
Puerto Rico, which name had taxonomic 
priority. As a residt of this somewhat extend¬ 
ed history, the accepted nomenclature lor this 
louse today is Heterodoxus longitarsus Piaget, 
belonging to the family Menoponidae, ol the 
order Mallophaga. This louse is normally a 
parasite ol kangaroos. However, it also can 
infect domesticated clogs, having been re¬ 
corded from the latter in Africa, Puerto Rico, 
and numerous localities in California. Con¬ 
sequently, it was of interest when this species 
was found in Alabama. 

In September of 1951, three dogs in Tusca¬ 
loosa were found to be infected with Hetero¬ 
doxies longitarsus. Ol these, one was a pure¬ 
bred collie; another a Scotch collie-shepherd 
hybrid; and the third, a medium sized, short 
haired clog of indeterminate parentage. The 
collection and study ol specimens was based 
on the first ol these hosts. 

In general, the infection was heavy, with 
the lice concentrating in areas along the mid- 
line ol the back, pat tic ularly at the base of the 
tail and even extending onto the tail. Fewer 
parasites were located in the neck region, 
along the sides ol the body and the legs, and 
they were almost completely absent from the 
ventral surface. Open lesions invoicing the 
epidermis and dermis were in evidence, some¬ 
times as large as 12 to 15 mm. in diameter, 
with scab formation and accompanying loss 
of hair. These emanated a rather strong, 
putrifying odor which was readily distinguish¬ 
able. Since biting lice, when infesting mam¬ 
mals, normally feed on cast epidermis and the 
oily secretion of the skin, it is possible that 
these lesions represented secondary infections. 
However, it was noted that the lice did tend 
to concentrate around these openings. 

The host exemplified a typical it i itaut re¬ 
sponse, characterized by almost continuous 
scratching and biting, a loss of appetite, and 
a general weakened condition. Essig (193b) 
has published to the effect that in the San 
Francisco Bay region, this louse can be a 
severe pest, even killing the host if untreated. 
Treatment of the host with a standard dilu¬ 
tion of creosote at lour day intervals for two 
weeks resulted in complete cine. It is prob¬ 
able that any other standard treatment for 
canine ectoparasites would be equally suc¬ 
cessful. 

One other Mallophagan is recorded from 
dogs, Tticliodectes canis, which is more wide ¬ 
spread and abundant, most frequently infect¬ 
ing puppies. These may be distinguished by 
their smaller si/e, I mm.; and the three seg¬ 
mented antennae. Heterodoxies longitarsus is 
considerably larger, being approximately 2.5 
mm. in length; it has a heavy pair of spine¬ 
like processes on the ventral surface cat the 
head; and the antennae are five-segmented. 

The discovery of Heterodoxies longitarsus 
in Alabama represents an interesting addition 
tea the known distribution of this species and 
indicates that it is becoming more widespread 
in (lie United States. It also introduces a new 
ectoparasite of clogs in the state, infections cat 
which can be potentially serious and should 
be diagnosed quickly, and treated. 
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PORTRAYAL OF TREE LEAF CHARACTERS BY SYMBOL IN FORMULA FORM 

W. B. DeVall 

Alabama Polytechnic Institute 

Section IV 

Dendrology, the study of trees, has been 
taught as a required course in forest schools 
lor many years. It has evolved through the 
years into a systematic study of the local 
woody flora and the commercially important 
trees of the Linked States and adjacent coun¬ 
tries on the North American continent. One 
of the first published studies ol North Ameri 
can trees was made by Sargent.1 2 Later, the 
monumental work of Sargent was condensed 
by the original author into a single volume.- 
Dendrology textbooks, published works of the 
United States Forest Service, and other local 
tree books and manuals have been written 
using many of the original descriptions set 
forth in these older comprehensive works. 
Publications describing forest trees, that have 
been written recently, still follow the original 
stereotyped botanical descriptions. However, 
a few noteworthy changes have been made 
by Harlow and Harrar.3 Much of the descrip¬ 
tive information pertaining to tree distribu¬ 
tion has been presented in map form. These 
maps serve as visual aids when pursuing the 
study of dendrology. Botanical features were 
first “visualized” in artists’ drawings. Line 
drawings have been replaced in some publica¬ 
tions by photographs that show the taxonomic 
characters. Color photography is now used to 
a limited extent in some publications. 

The foregoing resume will serve as a brief 
review of some of the mechanical methods 
that have been used to make a scientific 
study of trees more readily comprehendable 
by the beginner. The subject matter covered 
in a course in dendrology is still acquired 
through memory. One must still learn bo 
tanical terms, dimensions, and descriptions 
of the various organs ol each tree. 

Since it is generally agreed that seeing a 
leaf, flower, or fruit is one of the best ways 
to acquire a mental picture of its gross char¬ 
acters, it follows that many of the specific de¬ 
tails, such as shape, size, and morphological 
characters, could likewise be acquired ami re 

1. Sargent, C. S., The Silva of North America, M vols. 1890 
1902, Houghton, Mifflin Company, New York. 

2. Sargent, C. S., Manual of I he trees of North America, 
Houghton, Mifflin Company, New York, 1920. 

3. Harlow, YV. M. and K. S. Harrar, Text hook of Dendrology, 
3rd ed., McGraw-Hill Book Company, New York, 1950. 

tained more readily if they could be seen as 
an aggregate rather than as separate items 
enumerated in paragraph form. 

Systematic botanists initiated the system of 
combining the floral descriptions of plant 
families into a formula by utilizing appropri¬ 
ate symbols.4 The result was a picture com¬ 
posed of standard symbols so placed in the 
formula that not only the symbol but its posi 
tion within the formula conveyed part ol the 
technical description. The similarities and 
differences of plant families were then evident 
by comparison. 

It is the purpose of this paper to extend this 
type of visual aid to the foliar organs of trees. 
’Fhe method by which leaf characters may be 
written in formula form is, in addition to 
serving as a visual aid, a shorthand method 
of note taking or of writing leal descriptions. 

The system is now in its fourth year of trial 
at the Alabama Polytechnic Institute, and 
student reaction has been favorable. 

The Basic Formula 

The basic structure of the formula consists 
of three parts as shown in Figure 1: a solid 
horizontal axis, representing a theoretical 
twig, a vertical axis above 11 re horizontal, 
representing the position ol an attached leaf, 
and a vertical axis below the horizontal, rep¬ 
resenting the position ol a second leal. When 
shown as in Figure I, the leal arrangement is 
alternate. When the leal arrangement is op 
posite, two additional vertical axes are added 
opposite those depicting the- alternate chat 
acter. Whorled arrangement ma\ l>e indicated 
by the addition ol the letter (W) to tlu 
symbols used for opposite arrangement. 1 hose 
symbols and those disc ussed lalei in the papci 
may be found in Figure 2. 

Symbols 

In add ilion to leal artangemenl. at leasi 

eleven other standard leal characters are con 
sidered and accommodated in a completed 
formula. These inc lude persistenc \, compost 
tion, petiolateness, sm lace, texture, shape. 

•I. I’oolr, R. I . !■'lowers and /• lou t■»/5ig I'i.r; ' 1st id . M» 
(■raw Hill Book Company. Non York. 1929 
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petiole or rathis, apex, base, venation, and 
margin. The first six characters are symbol 
ized and added to the vertical axis above the 
line. The relationship to the horizontal axis 
is shown as a part ol each symbol in Figure 2. 
Leal shape is written in or abbreviated within 
parentheses on the upper side ol the hori¬ 
zontal axis. The remaining symbols are added 
to the stem below the horizontal line. 

ANGIOSPERMS 

A brief discussion ol the precedure used in 
assembling the various symbols into a com 
posite formula will be given lor angiosperms 
as a group. 

Leal arrangements have already been men¬ 
tioned in connection with the basic axis ol 
the formula. Since sub-opposite arrangement 
is sometimes encountered in certain groups, 
it may be designated by slightly off-setting the 
vertical axes used for opposite arrangement. 

Persistency of the leaves is indicated by di¬ 
rect attachment of the vertical axes to the 
horizontal, indicating that the leaf does not 
abscise from the stem. Deciduousness is indi¬ 
cated by a short horizontal line slightly sep¬ 
arating the veitical axes from the horizontal. 

The degree of division of the leaf from a 
simple blade to the various types of com¬ 
poundness is shown in Figure 2 under com¬ 
position. A simple leaf is indicated by a short 
horizontal line at the top of the vertical axis. 
All degrees of compoundness are symbolized 
by the addition of suitable symbols above 
the line normally designating a simple leal 
(Fig. 2, No. 3). A single short line at a 45° 

slant to the right is used to designate the ocld- 
pinnate condition. The addition of numerals 
on either side of this line conveys the range 
in number of leallets. By enclosing an addi¬ 
tional number in parentheses at the right, the 
common number of leaflets may also be indi¬ 
cated. The even-pinnate condition is symbol 
ized by two short parallel lines at a 45° slant 
to the right with the number of leaflets also 
designated by numerals. Further degrees of 
subdivision from the odd pinnate condition 
may be shown by adding short lines perpen¬ 
dicular to the preceding slant line. Further 
division may be specified by addition of short 
perpendicular lines at the end of the last- 
added perpendicular. In certain instances the 
odd- and even-pinnate condition prevails on 
the same tree and, hence, may be shown by 
combining the respective symbols together 
with leaflet number. 

Palmate compoundness is indicated by add¬ 
ing three short radii above the line depicting 
a simple leaf (Figure 2, No. 3). Other de¬ 
grees of compoundness could be symbolized 
in a comparable manner. The bi-pinnate con¬ 
dition, consisting of two leaflets only, may be 
depicted with the even pinnate symbol plus 
the numeral 2. 

Fhe symbols depicted under No. 4 in Fig¬ 
ure 2, although not possible in the second 
combination, serve to portray the manner in 
which the petiole characters of simple leaves 
may be shown. Fhe presence of a petiole is 
indicated by an arrow at the top of the axis; 
sessile leaves by placing the arrow at the bot¬ 
tom. Slender petioles require no further sym¬ 
bol other than the single line of the vertical 
axis. When the petiole is stout, the axis be¬ 
comes a double line. Differentiation of long 
and short petioles is made by superimposing 
the letter "L" or “S” respectively upon the 
vertical axis. One inch is arbitrarily set for 
this separation. The procedure just described 
applies only to the petiole of a simple leaf. 
When describing compound leaves, the char¬ 
acters just described then become applicable 
only to the petiole, and rachis characters are 
added to the axis below the horizontal at the 
point indicated in No. 8 ol Figure 2. 

T he surface characters ol either leaves or 
leaflets are added at the left end of the short 
horizontal line at the tip of the top vertkal 
axis as indicated in No. 5 of Figure 2. Suit¬ 
able abbreviations may be devised for surface 
characters not shown. Oidy the eight most 
common surfaces are depicted. The symbol is 
placed above the line when describing the 
upper surface and below the line when ap¬ 
plicable to the lower surface. If two char¬ 
acters describe one surface, such as pubescent 
or, glabrous, the respective symbols may be 
written (P/GB). No provision is made in the 
formula for specialized types of surface char¬ 
acters or restricted distribution of the hairy 
characters. 

The texture of the blade may also be 
shown. Since most tree leaves are relatively 
thin, the single horizontal line used to por¬ 
tray a simple leaf has been reserved to depict 
this membranous condition. When the blade 
is appreciably thickened and feels “leathery”, 
this line is made double to signify a coriace¬ 
ous condition. 

The area reserved for leaf shape was pre¬ 
viously discussed. However, further explana¬ 
tion is in order to clarify the use of abbre- 
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via ted contractions of the terms descriptive of 
leaf shapes. Since space does not normally 
permit writing out all ol the variations in 
shape that may he encountered within a spe¬ 
cies, it has proven most satisfactory to reduce 
each term to a suitable abbreviation such as 
“Oblg.” for oblong, “Lane.” for lanceolate, 
and “Ovt.” tor ovate, etc. When the shape ol 
the leaf is either oblong or lanceolate, it is 
symbolized by “Oblg./Lanc.” However, il the 
shape is a combination of the two, but not 
typical ol either, the shape is symbolized, 
“Oblg.-Lanc.” Other combinations and con¬ 
tractions are likewise obvious from the fore¬ 
going examples. 

The remaining five characters, as stated 
previously, are symbolized and added to the 
vertical stem below the horizontal. 

When describing simple leaves possessing 
a petiole, symbols descriptive of the cross- 
sectional outline and surface character are 
added as shown in Figure 2, No. 8, between 
the main horizontal axis and the short hori¬ 
zontal line just below it. Experience has 
shown that the symbols depicting shape of the 
petiole in cross-section are clearly read when 
superimposed on the line and that surface 
abbreviation should be added to the side. 
When no surface abbreviation is added, it 
may be assumed that the petiole is glabrous. 
A previous reference to the description ol 
compound leaves requires further clarifica¬ 
tion at this point. When describing compound 
leaves, the petiole characters are shown, as 
previously described, in the position depicted 
in No. 4 of Figure 2, and the comparable 
characters of the rachis are then placed he 
low the horizontal axis in the position shown 
in No. 8 of the same Figure. Thus, a com¬ 
pound leaf with a glabrous rachis, terete in 
cross-section, would be symbolized as shown 
in Figure 2, No. 8. Characters descriptive of 
the cross-section and surface of the petiole of 
simple leaves would be added at this same 
point. 

Eight terms normally describe the majority 
of apex characters of tree leaves. These are 
listed and symbolized in Figure 2 under No. 9. 
The respective symbols are added to the end 
of the bottom vertical axis, simulating the 
tip of a leaf hanging down. The symbols 
chosen are largely geometric in derivation 
and are affixed to the end of the axis in a 
position which makes them appear inverted 
to the observer. The acuminate symbol con¬ 
sists of two short arcs, tangent to the axis at 

its extremity. The acute symbol is an acute 
angle and the obtuse, an obtuse angle. A 
rounded apex is indicated by an arc of a 
circle affixed at its midpoint to the end of 
the axis on the concave side. The truncate 
condition is symbolized by a very short, 
straight line perpendicular to the vertical 
axis. An emarginate apex is symbolized by 
attaching an inverted V-symbol, resembling 
a notch. When the tip of a leaf terminates in 
a short, fine hair or a stilt spine, the symbols 
for the respective characters, mucronate and 
cupidate, are added as a separated continua¬ 
tion of the axis. The former is shown by a 
single line and the latter by double lines. In 
many instances, two or more apex characters 
typify a species. When this is true, the possi 
bilities are shown by adding the respective 
symbols, consecutively, toward the main hori¬ 
zontal axis, but at the lower extremity of the 
vertical axis. 

The terms descriptive of leaf bases so nearly 
parallel those used for leaf apices, that an ex¬ 
planation of each is not deemed necessary. 
The symbol is added in the position shown in 
Figure 2 under No. 10. The symbols should 
occur immediately below the short horizontal 
line; the line itself signifying a truncate base 
only when no other symbol is added. Should 
the occasion arise necessitating the use ol 
both truncate and another character, for ex¬ 
ample cordate, a second short horizontal 
should be added for the truncate charactei 
and the cordate symbol also affixed. The dil- 
ference between the symbols used lor cordate 
and inequilateral, respectively, is that the 
former consists ol two equal arcs resembling 
a heart and the latter of two arcs ol unequal 
radii. 1'he auriculate character, although sel¬ 
dom used, is symbolized to suggest the ac tual 
shape of such a base. Additional swnboK ma\ 
be designed for other shapes not depii ted. 

Since forest trees and shrubs are principalis 
included in the Dicotyledonae ol the \ngio 
spermae, no symbol has been devised lot 
parallel venation. Two tvpes ol pinnate vena 
tion, together with the palmate type, have 
been symbolized. The respective symbol is at 
tacheci to the lower statical axis between the 
base and apex characters, as portrased in 
Figure 2 under No. II. Fhe symbols, consist 
ing ol either a straight line or arc. appeal 
sell-explanatory. 

One linal part ol the basic formula needs 
to be explained, namclv. the vertical line at 
tacheci to the lower vertical axis and to the 



122 IV. B. DeVall 

leit ol (he position indicated lot base char¬ 
acters. This line, representing one side ol the 
blade, is included to permit ready separation 
ol the symbols used for margin characters 
from those depicting (he leal base. Twelve 
types ol margins have been symbolized by 
using abbreviations contracted from the 
terms. All are shown in capital letters. A sug¬ 
gested refinement ol this usage permits the 
use ol capital letters to indicate “coarseness” 
ol the character and lower case letters to des¬ 
ignate “lineness” ol the character. II more 
than one type of margin is possible, such as 
serrate or entire, (lie abbreviation may be 
written (SR/E) in a manner similar to that 
described in contracted abbreviations of leaf 
shapes. Should the margin represent a combi¬ 
nation of terms, such as creno-serrate, the ab¬ 
breviation (CR SR) should be hyphenated. 
Lobed leaves frequently differ in numbei of 
lobes. This variation may be accommodated 
and included with the margin abbreviation 
by placing the number of lobes within paren¬ 
theses immediately to the left of the letter, 
i.e., (7-9)L. 

A typical North American hardwood will 
serve to illustrate the completed formula for 
a species with simple leaves (Figure 1 -A). 
American sweetgum (Liquidnmbar styraciflua 
L.) is normally characterized by: 

‘‘simple, alternate leaves which are deciduous: 

petioles more than one inch long, glabrous and 

terete: upper surface lustrous and glabrous, the 

lower glabrous; shape orbicular; base truncate or 

cordate; apex acuminate; venation palmate; the 

margin with 5-7 lobes, the edges of which are 

serrate.” 

These characteristics of the leaf may be 
symbolized and written in formula form in 
approximately one-tenth of the time required 
to write the description longhand. 

Another hardwood with compound leaves 
will illustrate the variation in appearance ol 
the finished formula (Figure I B). Butternut 
(Juglans cinerea L.) is characterized by: 

‘‘odd -pinnately compound leaves, alternately ar¬ 

ranged and deciduous; leaflets 11-17 in numbei. 

morneon short, slender petioles; upper surface 

rugose, the lower pubescent; shape oblong-lanceo¬ 

late; rachis sloul and pubescent; base of leaflets 

rounded to inequilateral; apex acute or acumi¬ 

nate; pinnately veined; the margins serrate.” 

GYMNOSPERMS 

The procedure for writing leaf formulas 
for species included in the Gymnospermae is 

the same as that just described except for a 
few substitutions and modifications necessi¬ 
tated by the difference in their structure and 
arrangement (Figure l-C). Likewise, certain 
characters are of no significance in (he identi¬ 
fication of conifers and, hence, are omitted. 

All gymnosperms are considered to possess 
simple leaves (needles) except those with 
foliar organs borne in fascicles. I bis varia¬ 
tion is provided for in formula writing by 
placing a capital letter (F) above the symbol 
for a simple leaf and included in parentheses, 
immediately following the letter, the number 
of needles normally found in the fascicle. 

Stiffness and flexibility are substituted for 
texture when applicable to gymnosperms 
(Fig. l-C, c). The symbols correspond to those 
used for coriaceous and membranous, re¬ 
spectively. 

Surlace characters occur in the same posi 
tion as previously described (Fig. 1-G, a and 
b). When applicable to fascicled needles, the 
“outer” surface is substituted for “upper” 
and “inner” surface for “lower”. 

All needles, not sterigmatic or stalked, are 
indicated as sessile. 

If the needles are borne spirally along the 
twig, the letter (S) is added to the symbol for 
alternate arrangement and at the right (Fig. 
l-C, g). Species exhibiting decussate arrange- 
ment are symbolized by using the symbol for 
opposite arrangement and substitution ol the 
letter (D) at the far right. Should the needles 
be borne ternately, the symbol for opposite 
arrangement, plus the letter (T), is used. 

Characters of the base are omitted from the 
descriptions of species with fascicled needles. 
If the base ol the needle is decurrent along 
the stem, the letter (D) is written in instead 
of a symbol in the appropriate position (Fig. 
l-C, d). 

Venation in .gymnosperm needles is ol little 
importance in identification and, hence, is 
omitted from its normal position in the for¬ 
mula (Fig. l-C, e). 

The description of margins should he based 
upon hand lens (10X) observations. The mar¬ 
gin symbols previously referred to may be 
used when applicable and placed as shown in 
Figure l-C, f. 

LEAF FORMULAS AS VISUAL AIDS 

The writer has experimented with the leaf 
formula over a period ol four years to deter¬ 
mine the desirability of its use as a visual aid 
in classroom work in dendrology. I his pro- 
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cedure began bv using a simple formula de¬ 
picting onlv the leaf characters applicable to 
the plant families. Included in this formula 
were such characters as, 1) simple or com¬ 
pound, 2) persistent or deciduous, 3) arrange¬ 
ment. and 4) stipulate or estipulate. This last 
character has not previously been described. 
Families which possess stipules are so indi¬ 
cated by the addition of a short vertical line 
perpendicular to the top line designating 
simple leaves at its righthand extermity. The 
omission of this line indicates that the family 
is estipulate. Such family formulas may be 
visually compared for similarities and differ¬ 
ences. 

The next step in the use of the leaf formula 
for classroom instruction was the extension of 
this idea to the leal characters of genera. 
This step consists of the reconstruction ol the 
basic family formula and the addition of other 
characters only insofar as they are applicable 
to the entire genus. In all cases the generic 
formula is a repetition of the family formula 
in part which tends to instill in the minds ol 
the students the characters thus portrayed. 
Later, when these same symbols used in the 
family and generic formulae are again em¬ 
ployed as a base upon which to add the char¬ 
acteristics of a species, the visual impression 
is carried along, and a completed formula 
takes on additional significance and mean¬ 
ing. It is frequently advisable to add length 
of leaf to a species formula. T his is done by 
actually writing in the length or range of 
lengths immediately below the horizontal 
axis and between the two vertical axes. 

Formulized leaf characters make it possible 
to visually comprehend up to thirteen separ¬ 
ate characters within a few seconds, as com 
pared with reading the same descriptive 
characters in paragraph form. Certain fami¬ 
liar character patterns become apparent 
within families that may be detected imme¬ 
diately by one thoroughly familiar with the 
symbols. Since the symbols, by their nature 
and position, are related diagrammatically 
to the actual part of or position on the leaf, 
it is not difficult to become familiar with 

them with a little practice. Furthermore, 
species formulae have an additional training 
function. They tend to concentrate the stu¬ 
dents’ attention on comparable characteris¬ 
tics of all species, which serves to achie\e 
completeness in a study ol leaf characters. 
Students can take notes in the field more 
concisely, more legibly, more completely, and 
more quickly than when the standard long- 
hand method is employed. 

L 
GB 7\ 

L 
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(ORBICULAR) 

5-7L 

(SR) 

) 

> 

x_ 

s 
(B) 
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(A) F (3) 
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Figure I.—Composite formulas describing tree leaf characters. 
(A) A typical hardwood / it/uiJanilxn st\i<nil!un. 
with simple leaves; (11) A typical hardwood. 
Inns cinerea, with compound leaves; t Cd Formula 
for a gymnosperm showing modifications of the 
basic characters. 
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ARRANGEMENT 

_L__ J_L_ 

ALTERNATE OPPOSITE WHORLED SPIRALLED 

2 PERSISTENCY 

± 

PERSISTENT DECIDUOUS 

3 COMPOSITION 

SIMPLE 

COMPOUND 

ODD-PINNATE EVEN-PINNATE 

BI-PINNATE 

ONCE 8. TWICE-PINNATE ± PALMATE 

4.PETI0LATENESS 

SHORT-SLENDER _J7 STOUT 

PETIOLATE SESSILE 

5. SUREACES 

UPPER 

GB-GLABROUS 

GD-GLANDULAR 

GC-GLAUCOUS 

P-PUBESCENT 

T 
LOWER 

ABBREVIATIONS 

R-RUGOSE 

S-SCABROUS 

T-TOMENTOSE 

V-VILLOUS 

6.TEXTURE 

EEL 

MEMBRANOUS 

7 SHAPE 

I(ORBICULAR) 

9. APICES 

I 

CORIACEOUS 

8 PETIOLE 
- W GROOVED 

P GLANDULAR 

P PUBESCENT 

TERETE w W|NgeD 

10 BASES 

T 
ACUMINATE OBTUSE CUNEATE OBTUSE 

ACUTE ROUNDED ACUTE ROUNDED 

1 
TRI-PINNATE 

MUCRONATE TRUNCATE CORDATE TRUNCATE 

CUSPIDATE EMARGINATE INEQUILATERAL AURICULATE 

.VENATION 

PINNATE ^ ARCUATE ^ PALMATE 

2.MARGINS 

ABBREVIATIONS 

T' RV-REVOLUTE 

RP-REPAND 

E-ENTIRE 

SN-SINUATE 

SR-SERRATE 

2-SR-DOUBLY-SERR. 

CR-CRENATE 

2-CR-DOUBLY CREN. 

CL-CLEFT 

D-DENTATE 

L-LOBED 

P-PARTED 

Figure 2.—The basic symbols used in writing formulas describing tree leaves. 



A STUDY OF THE COMPARATIVE GRADES OE HARD-OF-HEARING CHILDREN 
WITH THE NORM OF THEIR CLASS 

Wilson Davis 

Brantley High School 

Section VII 

Children in the elementary schools of Cren¬ 
shaw County are, apparently, not different 
from average children in rural schools of 
Alabama and in adjoining states. In this 
county where financial impoverishment is 
common the children are of the relatively 
fortunate, the average, and the unfortunate. 
With this fact in mind the elementary super¬ 
visor and a small group of teachers took ad¬ 
vantage of an opportunity to study the ef¬ 
fects of a physical handicap upon a group of 
children in the elementary schools of the 
county. 

The services of a representative of a hear¬ 
ing aids manufacturer, who was particularly 
interested in the relationship between sense 
perception and scholastic achievement, were 
utilized to test hearing ability and to prepare 
audiograms showing degrees of deficiency in 
the hearing ability of a selected group of 
children in four schools in the county. From 
the standpoint of the teachers and supervisor 
the question involved in this small-scale in¬ 
vestigation was whether or not defective hear¬ 
ing could be pointed to as causing mental 
retardation. 

Children selected for the tests were chosen 
only in those cases where it was suspected 
that a hearing deficiency might exist. No re¬ 
gard was given to the individual child’s fi¬ 
nancial background or home conditions, and 
no consideration was given to other mental 
or physical deficiencies whether of a sense- 
perception nature or otherwise. In one six- 
year elementary school (School A) only one 
child was selected; in a nine-year junior high 
school (School B) seven children were se¬ 
lected; in a twelve-year senior high school 
(School C) twenty-six were selected; and in 
another twelve-year senior high school 
(School D) twelve were selected; all of these 

selections, of course, having been made in die 
elementary school. These selections do not 
include nearly all of the children tested but 
include only those that were found to be suf¬ 
ficiently below normal in hearing ability to 
be considered worthy of study. 

'Fhe degree of abnormality set as a limiting 
factor for including children in this study 

was a minimum of twenty decibels percepti¬ 
bility in one ear below the normal range of 
ability to hear. For the purposes of this paper 
the definition of a bel is taken as the differ¬ 
ence in intensities of two sounds when the 
intensity of one is ten times that of another. 
A decibel is one-tenth of one bel. To express 
this relation mathematically two sounds differ 
in intensity by N bels when 

N = Log10 -|- 

It is interesting to note that a modification 
of the above formula yields I/Io = 1000, when 
a deficiency of 30 decibels (3 bels) exists in 
the child’s ear. Therefore, those children in¬ 
cluded in this study could detect sounds only 
when one hundred times as great in intensity 
and in many cases, as, for example, when the 
deficiency was forty decibels, when the sound 
was ten thousand times as great in intensity 
as was required for detection by children with 
normal hearing ability. However, this should 
not He a cause for over-concern by the reader 
not versed in the physics of sound because 
the response of the ear is logarithmic in na¬ 
ture and actually, for everyday consideration, 
we may say that most of the children included 
cotdd hear only one-hall to one-fifth as well 
as normal hearers. When considering how 
well the defective children could hear it is 
interesting to note that no child tested at the 
four schools indicated an ability to hear 
which was as good as or better than that des¬ 
ignated by the examining representative as 
“normal” for adults. The above statement 
covers all children and adults tested, whethei 
included in this report or not. 

The range of vibration ot Irequencv tested 
included those rates of vibration from the 
reasonably low speech range, 500 vibrations 
per second, to 1000 vibrations pet second, 
equivalent to relatively high musical notes. 

Fhe attached charts. Fable I. Schools IF 
G and 1), which contain the observations and 
results of hearing tesis, yield the following 
siunmai i/ed statements: 

a. A total ol lit children with heating de 
lee live to the extent previouslv deliued 
ate inc luded in this repot t 
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I). 16 children, 01 34.8%, have ;i scholastic 
average of A. 

c. 13 children, or 28.3%, have a scholastic 
average of B. 

d. I f children, or 30.4%, have a scholastic 
average of C. 

e. 3 children, or 0.5%,, have a scholastic 
average ol below C. 
(These children also have a speech im¬ 

pediment so serious that they are un¬ 
able to participate in classroom discus¬ 
sion.) 

1. 16 children, or 34.8%,, are retarded from 
one to tour years in grade progress. 

g. 27 children, or 58.7%, are from families 
that rent homes, or are members of ten 
ant farm families. 

lire influencing factors which may tend to 
color the restdts ol the study include such 
tangible steps as placing children with weak 
sense-perception near the front of the class¬ 
room and such intangible conditions as a pos¬ 
sible tendency on the part of the teachers in¬ 
volved to rate the physically defective chil¬ 
dren in the class high, scholastically. The 
detection of sounds by the children during the 
tests was adversely influenced by noises natu¬ 
rally around school buildings when school is 
in session. Also, some younger children might 
have failed to understand the instructions for 
reporting perception and loss of perception of 
test sounds at various frequencies during the 
test. 

Parents ol all children included in this 
study have been advised of the hearing defi¬ 
ciencies of the children concerned. One prin¬ 
cipal notified parents personally and held a 
conference with them at school. At that time 
some of the parents agreed to have further 
tests administered and expressed the inten¬ 
tion ol purchasing hearing aids. 

The county welfare department has agreed 
to buy one hearing aid for a child in another 
school and a local civic club will be requested 
to provide another. 

The child reported in Table I, school A, 
was found to be suffering not only from poor 
hearing but also from weak eyesight. Subse¬ 
quent to the examination reported in this 
paper and upon the recommendation of the 
examiner the child has had a physical check¬ 
up and a tonsilectomy. Following removal of 
the tonsils, which were giving the child con¬ 
siderable trouble, there appears to be an im¬ 
provement of hearing and seeing at school 
and a consequent improvement in school 
work. 

No information has been included about 
bone conduction, but has been limited en¬ 
tirely to air conduction of sound waves, al¬ 
though bone conduction tests were performed. 
The reason for the exclusion of bone conduc¬ 
tion tests would seem to be clear since bone 
conduction and hearing ability are almost un¬ 
related except when using a bone conduction 
hearing aid. 

The following conclusions appear to be 
reasonable with relerence to the tested chil¬ 
dren from examination of the data: 

a. Children with defective hearing are to 
be found in all scholastic levels in the 
elementary schools. 

b. Financial background is not particu¬ 
larly associated with low-level hearing 
ability. 

c. Children with poor hearing are over¬ 
coming this deficiency, whether con¬ 
sciously or not, by other means such as 
concentration, sitting near the front of 
the room, and having statements and 
questions repeated. 

Tabu I 

SCHOOL A 

Child’s Name Age Grade 

Deficit 
in Decibels Scholastic 

Average Retardation 
Tenant Farmer 

Home (Yes-No) 
i. R 

1’. N. 8 3 55 50 A Normal No 

SCHOOL B 

Child’s Name Age Grade 

Deficit 
in Decibels Scholastic 

Average 
Retardation 

Tenant Farmer 

Home (Yes-No) 
L R 

V. M. 13 4 25 30 c Yes 
H. C. 12 6 40 40 c Normal No 
S. T. 8 3 50 55 A Normal No 
B. T. 6 1 45 45 A Normal No 
S. S. 10 6 40 35 B Normal No 
C. M. 10 5 15 20 B Normal No 
E. W. 10 5 20 20 B Normal Yes 
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SCHOOL C 

Child's Name Age Grade 

Deficit 
in Decibels Scholastic 

Retardation 
Tenant Farmer 

Home (Yes-No) 

1 R 

D. S. 7 1 45 45 c Normal Rent 

L. S. 6 1 40 50 c Normal No 

T. M. 6 1 35 35 A Normal Rent 

C. A. 7 1 35 40 A Normal No 

M. J. 7 1 40 40 B Normal No 

YV. H. 6 1 40 40 A Normal Yes 

M. C. 7 o 35 45 A Normal No 

G. A. 7 o 40 40 C Normal Rent 

B. R. 7 9 40 30 A Normal No 

I. C. 8 3 40 40 A Normal Yes 

J. A. 8 3 25 40 A Normal Yes 

F. C. 8 3 40 40 A Normal Rent 

H. M. P. 8 3 40 40 A Normal Yes 

F. J. 9 3 40 40 A Normal Yes 

L. R. M. 9 4 35 40 B Normal Rent 

M. S. 9 4 50 45 B Normal No 

M. F. C. 9-10 4 50 50 C — 1 Yr. Yes 

J. M. 9 4 35 35 A Normal Rent 

H. R. 9 3 30 40 C —1 Yr. Yes 

W. M. 10 5 35 Gill A Normal No 

M. A. S. 11 6 30 40 D — 1 Yr. Yes 

O. R. 11 3 40 45 B —3 Yr. Yes 

B. A. J. 11 3 30 30 No 

D. P. Jr. 11 5 30 out B — 1 Yr. Rent 

G. P. 11 4 50 40 Rent 

J. E. H. 13 4 25 30 C —4 Yr. Yes 

School D 

Child’s Name Age Grade 

Deficit 
in Decibels Scholastic 

Retardation 
Tenant Farmer 

Home (Yes-No) 
L R 

M. A. 9 4 60 60 c i No 

J. A. 10 4 50 50 c Normal No 

M. S. B. 13 6 40 40 B —1 Yr. Rent 

L. F. 11 5 35 40 C— — 1 Yr. No 

B. G. 10 5 50 45 B Normal No 

I. G. 9 4 40 40 B Normal Rent 

\r. h. 11 5 40 45 0 + —1 Yr. 

M. M. 12 5 50 40 c; — 1 Yr. Yes 

C. M. 11 5 40 40 B + — 1 Yr. No 

J M. 10 5 50 50 B Normal No 

K. M. 7 9 60 60 C Noi mal Rent 

G. YV. 11 5 ( Normal Yes 
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AURAL DEFECTS IN CHILDREN AND THEIR IMPLICATIONS FOR PARENTS 
AND TEACHERS 

C. M. Farmer 

Sonotone Corporation, Troy, Alabama 

Section VII 

Since all conscious content is dependent 
upon sense perception it is obvious that these 
perceptions should be accurate. This of 
course involves good sense organs. Dr. Her¬ 
man Harrell Horn, one-time dean ol the Col¬ 
lege of Education of New York University, 
said the sense organs are “the windows of 
consciousness.” This is an apt phrase and sug¬ 
gests their great importance to the mental 
lile ol the individual. 

The lower in the scale of life an organism 
is, the fewer sense organs it has, until appar¬ 
ently in many very low forms there is only 
one, that of touch, or the tactual sense. Such 
creatures are extremely limited in their abil¬ 
ity to sense their environment, just in pro¬ 
portion to the inefficiency of human sense 
organs is the conscious content limited, or 
impaired. 

The very great importance of this has not 
been fully realized but is becoming more and 
more so. Visual education has been empha¬ 
sized for some time. As a result of this recog¬ 
nition there have come about many aids in 
that line. Pictures in colors, charts, models, 
dioramas, etc., have greatly improved instruc¬ 
tion through the sense ol sight. That in turn 
has given rise to more attention to the eye¬ 
sight of children, so that now perhaps most 
children with eye defects have been fitted 
with glasses. 

Ehe subject of visual aids has not been 
over emphasized, but in some instances 
abused. Sometimes children get a false per¬ 
cept, not as a result of defective sight, but be¬ 
cause the objects themselves do not correctly 
represent the thing for which they were in¬ 
tended. Hie late Dr. Bruce R. Payne, one of 
the wisest educators the South ever had, told 
us in his ( lass in education at the University 
of Virginia many years ago of erroneous per¬ 
cepts gotten by children because of faulty ob¬ 
jects and gave examples of such errors. I seri¬ 
ously doubt that children making mountains 
on sand tables get anything like a correct per¬ 
ception of a mountain. I feel certain that a 
child shown a large picture, let us say, of a 
Paramecium, will get an incorrect concept 
of Paramecium. The picture is too large and 

gives a lalse impression. So we could go on 
with many such examples ol faulty sense ex¬ 
periences. 

In out eflorts to improve visual sensing we 
have neglected the aural sense. We have not 
overdone the visual but underrated the audi¬ 
tory. This is to some extent being corrected. 
We now hear of audio-visual education where¬ 
as formerly it was visual only. In fact, have 
we not gone too far in minimizing the im¬ 
portance of words? We forget that words, 
even in silent reading, are aural in their sym¬ 
bolic meaning. In spite ol the very great im¬ 
portance of visual education, we must not for¬ 
get that a large and important part of educa¬ 
tion is received through the sense of hearing. 
We, therefore, should not neglect this impor¬ 
tant sense. Upon reflection any teacher must 
admit the very great importance of good aural 
impressions. 

Here, too, the cause may be objective and 
not the fault of the ear. II words are incor¬ 
rectly pronounced, incorrectly spelled, poorly 
enunciated, or incorrectly used, they give rise 
to false impressions in the minds of the c hiI- 
dren. Hence, the importance of correct pro¬ 
nunciation and clear enunciation on the part 
of the teacher. 

In addition to the incorrect sense impres¬ 
sions received because of faulty presentations 
to sense, there are defective sense organs. As 
stated above, we have done more for defective 
eyes than for defective ears of our school chil¬ 
dren. Somehow we as teachers have not be¬ 
come as conscious of the aural delects as we 
have ol visual. There is, however, a growing 
appreciation of defective hearing. Schools are 
equipping themselves with facilities for test¬ 
ing the hearing of the children. In some 
schools screening testing is employed, where 
as many as forty children may be tested at a 
time. Such group examination is time-saving 
but not as efficient as the individual audio- 
gram. Where screening tests indicate defects, 
they may be singled out for further testing 
and the proper corrective measures taken. 

From studies made it has been estimated 
that there are as many as three million chil¬ 
dren in the United States between the ages of 
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5 and 17 with defective hearing. This number 
is thought to be too large bv some, but a con- 
servative estimate places the number at horn 
one and a half million to two million. Of 
course, not all of these are defective enough 
to be socially inadequate, but should be 
watched for progressive impairment. It is a 
peculiar circumstance that there are more 
hard-of-hearing children in some communi¬ 
ties than in others. A million children in New 
York City were examined in 1939 and 4% 
of them had aural impairment. A similar ex¬ 
amination in London revealed 6% of the 
children had impairment. Climatic condi¬ 
tions have been suggested as the possible 
cause of variations in different communities. 
It is conservatively estimated that 5% of the 
school children of America have a hearing 
impairment. I have found in my work as high 
as 8°"0 defective. 

The causes of such impairment are many, 
among which are a blow on the head or ear, 
excessively noisy environment, heredity, dis¬ 
eases, such as measles, scarlet fever, etc., the 
use of certain drugs, such as quinine, and in¬ 
fections of the ear drum or middle ear. Otol¬ 
ogists classify aural impairment as conductive 
or perceptive. II the impairment is due to im¬ 
perfect functioning of the diaphragm or other 
parts of the outer or middle ear it is called 
conductive. If it is due to nerve impairment it 
is called perceptive. Sometimes it is one, some¬ 
times the other. It can be both. Of course, 
the conductive type is likely to be more sus¬ 
ceptible of correction, either by medical aid 
or surgery. 

The results of hearing impairment are 
much more serious than generally supposed. 
It the impairment is serious enough, particu¬ 
larly in early childhood, it will result in poor 
speech on the part of the child. Even where 
speech is not seriously defective, the child may 
be unresponsive, often morose, given to un¬ 
social conduct, even to lying and stealing. 
T he hard-of-hearing child is often the butt of 
ridicule and fun-making on the part of others 
of his age group. This tends to produce se¬ 
clusion and morbidity. 

Then, of course, the hard-of-hearing child 
does not enjoy music and sounds in nature 
which the normal individual enjoys and takes 
for granted. He is thus limited in his esthetic 
appreciation of his environment. This is a 
serious matter where there is much impair 
ment. Imagine what life must be to the per¬ 
son who is deprived of the pleasures of hear¬ 
ing music, the songs of the birds, the rip¬ 

pling of waters, and even the sounds made by 
insects. 

Great as is the esthetic loss it is not all, or 
the most important. The senses enable organ¬ 
isms to be aware of and avoid danger. In our 
modern, mechanized life this is even more im¬ 
portant than in earlier days. Failure to hear 
an approaching train, or an automobile horn 
may mean death to the individual. It is dan¬ 
gerous enough on our streets and highways 
for people with all their senses normal and 
alert, as is indicated by the number of traffic 
accidents daily taking place. 

What, then, are the implications for par¬ 
ents and teachers? First, a recognition of the 
importance of the subject. Not all aurally de¬ 
fective children are socially inadequate, but 
the parents and teachers should note any fail¬ 
ure to respond and suspect the cause as de¬ 
fective hearing. In any such case an audio¬ 
gram should be made to determine it the 
child's peculiar behavior is due to imperfect 
hearing. If the audiogram does not show suf¬ 
ficient loss, another cause may be sought lor. 

Second, it should be recognized as a social 
responsibility to provide for such children, 
just as surely as it is the public’s responsibility 
to provide adequate educational facilities. 
Indeed, handicapped children are a financial 
liability. The retarded ones who must repeat 
their grades are expensive, to say nothing of 
the responsibility to the children. 

Third, parents and teachers should recog¬ 
nize the problem of the hard-of-hearing chil¬ 
dren. Neglected, it may mean inefficient, if 
not actually delinquent individuals. To allow 
the defect to go uncorrected may mean an it 
retrievable loss to the child and the state. 

Fourth, recently this problem has become 
recognized in some schools, audiometers have 
been purchased and the children given aural 
tests as a routine matter. Fhen where correc 
tive measures should be taken the\ are pro 
vided. 

Fifth, when parents and teachers become 
aware of a child's delects something should 
be clone about it. The best thing to do. where 
that is at all practicable, is to have a complete 
examination In an otologist, particularlx if 
the child complains ol earache or discharge in 
the ear, or other evidences ol inlection are 
present. II the services ol an otologist are not 
available the lamih phvsician max be con 
suited. In anx case the child should be placed 
in advantageous position in the' schoolroom 
and allowed what is sometimes called a “rox 
ing seat ", that is. mining from place to place 
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in search of where the best hearing may be 
had. Sometimes one or the other side is bet¬ 
ter. This may be true particularly for a child 
with one ear very much worse than the other. 
In some cases hearing aids should be pro¬ 
vided. If the parents cannot afford to buy 
them, charitable organizations, when prop¬ 
erly approached, will generally take care of 
the expense. 

Sixth, last but not least, the attitude of 

parents and teachers should be that of toler¬ 

ance and helpfulness, but not patronizing or 

emphasizing the defect. Children, adults too, 

as to that, have defects to which it is not best 

to make any reference such as to make the in¬ 

dividual any more conscious of his delect than 

he already is. 

CONSERVATION IN OUR CURRENT CRISIS 

By Edward M. Gaines 

Southern Forest Experiment Station, Brewton, Alabama 

Section IV 

For the third time in the memory of most 
of us assembled here, our Nation is arming 
for War. What does that mean in relation to 
conservation of natural resources? Can we 
follow again the paths of World Wars 1 and 
II? 

In 1917 and again in 1941, we abandoned 
“business as usual”—“for the duration”, if I 
may use two cliches at once. All energies 
were bent to winning the war, and many con¬ 
servation programs were reduced, or dropped 
altogether, until the enemy was defeated. The 
results are still evident. The West still suffers 
from the effects of plowing grassland in 1917 
and 1918 to raise wheat in the Dust Bowl, 
and of overstocking its ranges with cattle and 
sheep. There is a shortage of merchantable 
timber in many of our Southern forests, a di¬ 
rect result of heavy cutting during World 
War II. We are slowly learning that it takes 
much longer to restore damage to natural 
resources than it does to commit the damage 
in the first place. 

We do not know today when World War 
III may come—many of us still hope that it 
can be avoided. Regardless of whether it 
comes or not, regardless of when it comes if 
it does come, our best hope of avoiding it, or 
of winning it if it comes, lies in building up 
the National defense, in making our Country 
strong. That is our present National policy. 

When we armed in 1917 and 1941, it was 
for short periods—two to five years. It looks 
now as though our present arming may be 
for a long time, some say 20 to 50 years, and 
we may have to curtail “business as usual” 
for that long or longer. Certainly we will all 
prefer that to the alternative—submission to 
the powers of dictatorship and tyranny. 

But what about our conservation programs? 
Are they “business as usual” that should be 
reduced because of the crisis? Or should they 
be strengthened as an essential part of the 
defense program itself? 

It is absurd, almost ridiculous, to ask such 
a question of this group. We know that the 
poverty resulting from destruction of natural 
resources is a fertile bed for the seeds of com¬ 
munism. Nothing would please the Masters 
of the Kremlin more than the impoverish 
ment of tire soils, waters, and forests of the 
United States. But do all citizens, particularly 
those in positions of influence, recognize this? 
I am afraid we may be too complacement if 
we assume they do. 

On March 28, the Chamber of Commerce 
of the United States issued a special number 
of its Government Affairs, a daily news-sheet 
designed to keep members abreast of the ac¬ 
tions of Congress. This special number urged 
all possible cuts in Federal government spend¬ 
ing—a highly commendable course of action. 
Certainly, if we must eliminate luxury items 
from our private budgets, it is even more im¬ 
portant to cut them from the Federal budget. 
The news-sheet proceeds to list places where 
the Federal budget could be reduced, in the 
opinion of the Board of Directors of the Na¬ 
tional Chamber. Probably most of us here 
would agree with most of their suggestions. 
But down in the fine print is this statement 
—I am quoting it exactly: “Soil conservation 
programs also can be curtailed”. 

I believe that everyone here will agree that 
our conservation programs—whether govern¬ 
ment or private—should be constantly and 
critically reviewed to eliminate luxury items, 
to increase general efficiency, and to make 
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sure that important phases get major em¬ 
phasis; but, curtail our programs? No! If we 
do, we play into the hands of the enemies of 
democracy. 

The fact that an organization as great as 

the Chamber of Commerce of the United 
States has publicly suggested curtailment of a 
most important conservation program shows 

clearly that we conservationists still have a 
big salesmanship job ahead of us. In these 

times of crisis we must redouble our efforts 
to get our story across to the Public. We 
must rely less on the sentimental, “woodman- 
spare-that-tree”, approach and stress the broad 
economic side of conservation programs. We 
must emphasize the urgency of expanded, 
more complete, conservation, to the welfare 
of the free peoples. We must never overlook 
an opportunity to tell our story. When we do 
less, we fail in our responsibility as citizen- 
conservationists in a free Nation. 

COMMON NAMES OF PLANTS 

Roland M. Harper 

Geological Survey of Alabama, University 

Section I 

Every plant known to science has a technical 
name, usually of Latin derivation or form; 
but those that are small or unimportant, or 
contined to regions where there are few in¬ 
habitants, may have never been given com¬ 
mon or “vernacular” names. For the sake of 
brevity and local interest, this study will be 
confined as far as possible to plants that grow 
wild in Alabama, mostly native, but some 
introduced. It therefore excludes a large 
number of well-known cultivated plants of 
European origin, and many species common 
in the northern or western states or in Flor¬ 
ida, but unknown in Alabama. 

Our vernacular plant names come from 
several different sources. Quite a number of 
species confined to North America have In¬ 
dian names, which are usually of two or more 
syllables, and often apply to only one species. 
Examples are:—Catalpa, chinquapin, cohosh, 
hickory, pawpaw (?), pecan, persimmon, pip- 
sissewa, puccoon, tupelo (gum), tyty (?), wa- 
hoo, wampee (?), wicky (?), and yaupon. 
(Chufa, ginseng, indigo, muscadine, sassa¬ 
fras and sumac, which might be taken for 
Indian names, have other origins.) 

Many species belonging to genera repre¬ 
sented also in Europe, including many weeds 
of European origin (anti cultivated plants, 
which are not considered here), have short 
and simple common names, applying to the 
whole genus. These are mostly ol Anglo- 
Saxon origin (and most Anglo-Saxon words 
have only one or two syllables), and bear little 
or no resemblance to the technical names, 
and may have originated long before any one 
thought of giving technical names to plants. 

Common examples are:—Ash, bay, beech, 
cane, clover, dock, elder, flax, grape, haw, 
hazel-nut, hemlock, holly, locust, maple, 
mistletoe, mulberry, mullein, nettle, oak, 
plum, rush, sorrel, spurge, thistle, walnut, 
willow, yarrow. 

In other cases the names may be equally 
old, but are evidently related to the technical 
names, having perhaps originated in southern 
Europe, where Latin was once the prevailing 
language. Examples are:—Alder, barberry, 
birch, cherry, chestnut, chicory, fescue, gen¬ 
tian, juniper, lettuce, lily, lupine, mint, pine, 
plantain, poplar, rose, vetch, violet. Such 
names as cedar, cypress, myrtle and sycamore, 
which are evidently related to classical names, 
have been applied to different genera in this 
country. 

Some common names, both generic and spe- 
cit'ic, are more or less descriptive, referring to 
tlie appearance of the plant, its properties, 
real or imaginary, or the country from which 
it is supposed to have come, or the man who 
discovered or introduced it. These are more 
numerous in the North than in the South, but 
(he following are believed to be in use some 
where in Alabama, il not throughout: and 
some of them are so pecnliarh southern that 
they have not gotten into the northern books, 
at least until very recenth. beggar lice, bittei 
weed, blackberrv, blood-root, broom sedge, 
buckeye, burdock, c an ion llower. Cherokee 
rose, Chickasaw plum, chinaberrv, collee 
weed, Confederate violet, cross-vine, cucum 
her tree, Dallis glass, deei tongue, devil's 
shoestring, Dutchman's breeches, everlasting. 
French mulberrv. gallberrv. goldenrod. grand- 
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sir graybearcl, heart-leaf, honeysuckle, horse- 
weed, Indian pipe, Indian turnip, ironweed, 
ironwood, fimson weed, Johnson grass, lady’s 
slipper, leatherwood, maiden cane, maiden¬ 
hair fern, May-apple, milkweed, morning- 
glory, Osage orange, pepper-grass, pink-root, 
pitcher plant, poison ivy 01 oak, Poor Joe, 
poverty weed, prickly ash, prickly pear, Queen 
Anne’s lace, queen's delight, rattan vine, red¬ 
bud, sand-spur, saw-grass, seven-bark, shame- 
brier, snake-root, sorrel, sourwood, Spanish 
moss, Spanish needles, spice-bush, spider-lily, 
stink-bush, sundew, sunflower, sweet gum, 
sweet-shrub, tickle-grass, Virginia creeper, 
yellow-root, yellow-wood, wire-grass. (Usage 
varies in hyphenating such words, and no 
fixed rule can be laid down.) 

Crab-grass, which belong in this category, 
deserves a special note here, for it has noth¬ 
ing to do with crab, as some people have 
imagined. Originally, perhaps in the 18th 
century, it was called crop grass, because it 
comes up abundantly in fields in late sum¬ 
mer, after the crops are laid by. But the 
“backwoodsmen" used to say “crap” for crop, 
and therefore called the grass “crap-grass.” 
From that it was an easy transition to “crab- 
grass," which was a little easier to say, and 
that is its universal name now. This transfor¬ 
mation was pointed out by more than one 
author over 100 years ago; but the facts have 
been overlooked by some who ought to have 
been better informed, in quite recent years. 

Persons other than botanists do not seem 
to pay much attention to specific distinctions, 
except in the case of trees, and not very thor¬ 
oughly in those. Where it is considered neces¬ 
sary to distinguish particular species in a 
genus, various qualifying adjectives or other 
words are used: such as bur clover, sweet 
clover (these belonging to different genera), 
red and white clover (in still another genus), 
red and sugar maple, black, chestnut, live, 
post, red, Spanish, water and white oak, long- 
leaf, short-leaf and spruce pine, and black and 
white walnut. 

Many cultivated plants, and some wild ones 
that are occasionally cultivated, or congeneric 
with cultivated species, or sought after by 
flower-lovers because they are ornamental, are 
commonly called by their technical generic 
names. Examples among our wild genera are’ 
—Anemone, aster, azalea, clematis, coreop¬ 
sis, galax, geranium, Hepatica, hibiscus, hy¬ 
drangea, iris, lespedeza, lobelia, magnolia, 
phlox, trillium, verbena, wisteria. Some of 

these may have once had genuine common 
names that were used by people who knew 
nothing of botanical literature, but are now 
almost forgotten. For example, the genus 
Magnolia, which includes several Asiatic and 
American species, some cultivated for orna¬ 
ment, was named about 200 years ago, for a 
French botanist, Pierre Magnol. But back¬ 
woodsmen who never heard of Magnol, or 
saw a botanical book, used to call our large 
evergreen native species, now commonly cul¬ 
tivated, “loblolly.” 

Another class comprises generic common 
names that resemble the technical names in 
such a way as to suggest that they may have 
been concocted by botanists in comparatively 
recent times, perhaps because they are a little 
shorter or more euphonious than the techni¬ 
cal names. Examples are:—Agrimony, cher¬ 
vil, heliotrope, pel I i tory, polypody, sanicle, 
saxifrage, and a monstrosity of recent origin, 
“middy” lor Mnhlenbergia. (This last is 
analogous to the colloquial “dicot” and 
“monocot” lot “dicotyledon” and “monoco¬ 
tyledon”, and abbreviated names for some 
families used by botanists in conservation to 
save time, and such abbreviations ax “exam,” 
“math,” and “prof,” used by college students; 
but it should not have been dignified by 
being put in print.) Such names are more 
prevalent in the North than here, because 
there are more botanists in the North: and 
additional examples can be found in northern 
books. 

Some common names are so fanciful that 
they can hardly have been suggested by the 
technical names, or anything in the appear¬ 
ance ol the plants, and may have been con¬ 
cocted long ago by poets. Those too are com¬ 
moner in the North (or in Europe) than 
here, but some examples, applied to Alabama 
plans, at least in the books, are:—Bouncing- 
bet, careless, columbine, fame-flower, forget- 
me-not, groundsel, Jerusalem oak, Johnny- 
jump-up, lady fern, loosestrife, love-vine, 
nightshade, pennyroyal, samphire, St. John’s- 
wort, witch-hazel. 

There are many such fanciful names in 
Small’s Manual, 1933, that were not in his 
previous books, but I will not mention them 
for fear that lexicographers may discover 
them and clutter the pages of future diction¬ 
aries with them. Most of the plants thus 
newly named seem to be in the mountains of 
North Carolina, and eery few of them in 
Alabama. 



Common Names of Plants 

The idea has been growing gradually 
among American botanists, perhaps inspired 
bv European usage, and fostered by increas¬ 
ing childishness, that every plant should have 
a common name. Dr. William Darlington 
acted on that principle in his otherwise ex¬ 
cellent Flora Cestrica (flora of Chester 
County, Pennsylvania), in 1837, but he did 
not seem to have much following until Brit¬ 
ton and Brown, in their Illustrated Flora of 
the Northeastern United States (1896-1898) 
undertook to provide a “common” name for 
every species described in it (but not the 
varieties). And that was perhaps not too much 
of an undertaking for that part of the coun¬ 
try, where botanists and flower-lovers are so 
numerous that most of the species may have 
had genuine common names already. 

Some years later a small group in Wash¬ 
ington seems to have conceived the idea that 
as the technical names of plants are frequent- 
ly changed, on account of changed concep¬ 
tions of genera, changes in the rules of nomen¬ 
clature, or bibliographical discoveries, it 
would be desirable to give every species a 
“standardized” common name, which should 
remain unchanged ever after, regardless of 
changes in technical names. For example, our 
species of heart-leaf are put in Asarum in 
northern books, and in Hexastylis in Small’s 
books, but we can continue to call them 
heart-leaf regardless of that. 

A book embodying that idea, and giving 
“standardized” names for many northeastern 
plants and commonly cultivated species, has 
been published, and gone through more than 
one edition. But there are several inherent 
difficulties in such a scheme. 

Many plants have different common names 
in different parts of the country, and some¬ 
times even in the same state; and the stand¬ 
ardizes, in deciding which to put their stamp 
of approval on, may not always pick the one 
most used. Where a plant has different names 
in the North and South, the northern one is 
likely to get into the dictionaries first and be 
regarded as “standard,” while the southern 
one is classed as “provincial,” even if it is 
used by a larger number of people. (If space 
permitted some examples of this could be 
cited, and also of similar sectional prejudices 
in animal names.) 

Although the common names used by Brit¬ 
ton and Brown for flowering plants and ferns 
might still be regarded as “standard” for the 
northeastern flora, any attempt to extend the 

scheme to mosses, fungi, lichens, algae, etc. 
(some of which indeed already have common 
names), and to the plants of the far South 
and West, to say nothing of foreign countries 
(and insects, etc.) would soon encounter many 
species that never had common names, and 
such names would then have to be invented. 

Another difficulty is that in every large 
flora there are numerous doubtfully distinct 
species, which may be accepted by some 
botanists and not by others. And if the stand¬ 
ardizes should apply common names only to 
species they considered valid, and not to oth¬ 
ers, that would put them in the position ot 
passing on the validity of every species, which 
would smack too much of authoritarianism. 
Picking names for plants which some botan¬ 
ists considered distinct species and others 
only varieties or forms would still further 
complicate matters. 

Where a plant has no bona-fide common 
name, it is now a common practice to invent 
one by an attempted translation of the tech¬ 
nical name. But that often gives a name 
longer than the technical name, and mean¬ 
ingless to any one but a botanist, and botan¬ 
ists would not need it. This is sometimes 
done even where the plant has a well-estab¬ 
lished common name in the South, which the 
standardizers choose to ignore, substituting a 
concoction of their own. One of the most 
striking, and aggravating, cases of this is a 
grass that is not represented in northern 
manuals, but abounds in the coastal plain 
from North Carolina to Florida and south¬ 
eastern Alabama, Aristida stricta, long known 
very appropriately as “wire-grass.” The stand¬ 
ardizers, for reasons best known to them¬ 
selves, have christened it “pine-land three- 
awn.” Their excuse may be that one or two 
other grasses have been called wire-grass. But 
if so, our Aristida is far more abundant than 
the others, and also has been known longer. 
(Perhaps the standardizers would like at the 
same time to re-name the southeastern cornet 
of Alabama the “Pine-land three awn" see 

tion, instead of the Wiregrass.) 

Another common but ill advised piactice 
of the standardizers is to run a double name 
into one word, like "baldcvpress." "cattail." 
“redcedar,” and “hophornbeam;" which 
might sometimes give a misleading idea about 
the pronunciation. Phis is ccrtainlv not in 
accordance with present common usage, and 
the lexicographers should led under no obli 
gation to lollow it. But unfortunatch some 
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of our weekly newspapers, copying govern¬ 
ment inspired agricultural propaganda from 
the experiment stations, have already been 
fooled into writing “sweetpotato.” (But never 
“Irishpotato.” Why not?) The excuse for this 
seems to be that the red cedar is not a true 
or Old World cedar, the sweet potato is not 
a true potato, etc. (But in the last case the 
botanical name is Ipomoea Batatas, so what 
is wrong with calling it a potato? It has been 
known about as long as the “Irish” variety.) 

Unfortunately in recent years many authors 
of state and government bulletins dealing 
with plants seem to have felt obligated to 
attach some sort of common name, whether 
true or false, to every plant mentioned, as if 
to appease the tax-payers, who might con¬ 
ceivably object to unexplained technical 
names. Often ihe Standardized Plant Names 
book is followed, because it was gotten up in 
Washington, and is therefore imagined to be 
“official.” But what conceivable good could 
it do a taxpayer to be told that the grass he 
has known all his life as wire-grass is really 
“pine-land three-awn?” 

There were some of these fictitious names 
even in Dr. Charles Mohr’s splendid Plant 
Life of Alabama, published by the U. S. Na¬ 
tional Herbarium in 1901, which antedated 
the “S.P.N.” book by several years. But they 
were probably put in by the editors in Wash¬ 
ington, who look advantage of the good old 
doctor’s advancing years, and his impatience 
to see the book finished before he died (a 
hope which he did not quite realize). But 
even so, the editors did not apply such names 
to all the species, perhaps because their imag¬ 
ination was not quite ecpial to the task. 

1 recognized such obligation to the tax¬ 
payers over forty years ago, and met it in 
some of my reports for the states of Alabama, 
Georgia and Florida by putting after the 
names of some plants that had no recognized 
common names such words as “(a fern),” 
“ (a grass),” “ (an oak),” etc.; which was as 
far as I could conscientiously go. 

Some botanists who have published articles 
in botanical magazines, not paid for out of 

taxes, have sought to make their work as 
“popular” as possible nevertheless, by giving 
some sort of common name to every plant, 
and in some cases going to the extreme of 
leaving out all technical names. An aggra¬ 
vating example of this, about a year ago, in a 
purely botanical (but not very technical) 
magazine, was a generalized description of the 
vegetation of a certain eastern state, by re¬ 
gions, in which only common names were 
used. I found it very difficult reading, be¬ 
cause 1 had to stop and translate many of the 
common names into their botanical equiva¬ 
lents, which were much more familiar to me. 
Even then there were a lew common names 
that I had never seen before, and could not 
find in a dictionary, so that 1 had to write to 
the author to ask what he meant. 

Frequently a plant is brought to me for 
identification by some one who is not a 
botanist, anti who nearly always wants to 
know the common name. Usually 1 tell him 
(or her) that if he has never heard a common 
name for it, he might as well put it down as 
having none, in this part of the country at 
least. Sometimes I can identify it sufficiently 
for his purposes by telling him that it is one 
of the sedges, or legumes, or a member of the 
parsley or heath or daisy family. In some- 
cases, if the person is deserving and trust¬ 
worthy enough, I may confide to him that 
it has a more or less fanciful or fictitious 
name in the northern books, but warn him 
that no such name is used in the South, or 
by non-botanists, and he should not attempt 
to give it currency locally, for that might in 
time deceive people into thinking that was 
its bona-fide common name in these parts. 

In conclusion, I would urge that we try to 
purge our literature, especially botanical lit 
erature, of fictitious common names, and use 
only those that we know to be current among 

people who have never been influenced by 
botanical literature. But with the spread of 
“nature study,” based on northern textbooks, 
in our schools, such people may be increas¬ 

ingly hard to find. 
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SOCIALISTIC AND COMMUNISTIC ECONOMIC SYSTEMS 

Roland M. Harper 

University, Ala. 

Section VI 

We hear much ol socialism and communism 
these days, but too many people do not have 
a clear idea of what they are, and some seem 
to think they are practically the same thing. 
They do intergrade and overlap to some ex¬ 
tent, and our government, like several oth¬ 
ers, is practicing both in various ways, but 
their fundamental principles are different. 

Gen. Francis A. Walker, a noted economist, 
who directed the United States censuses of 
1870 and 1880, and wrote a text-book on eco¬ 
nomics, had a very interesting article on the 
subject, entitled “Socialism,” in Scribner’s 
Magazine for January, 1887. In that he said 
that three words that were becoming increas¬ 
ingly familiar, and formidable, to the good 
citizens of America and western Europe were 
Nihilism, Communism, anti Socialism. The 
Nihilists, who were mostly in Russia, too far 
away to bother us then, were anarchists, who 
wanted to destroy all governments, some¬ 
thing like the Bolsheviks of a generation ago, 
or the extreme Communists today. 

The Communists, who Walker thought 
had just about come to a standstill, did not 
want one person to have more than another; 
while the Socialists, who were much more 
aggressive, did not worry much about in¬ 
equality, as long as everybody had enough; 
and they thought that could best be brought 
about by the government controlling all 
business. 

But our conceptions of these systems have 
changed somewhat in the 65 years since Wal¬ 
ker wrote. By Communists he seems to have 
understood the pre-Marxian Communists, 
who were small groups of unselfish and often 
deeply religious, like-minded people, who 
lived in colonies and pooled their labor and 
shared the profits. But most such com¬ 
munities soon failed for one reason or 
another, the principal one probably being 
that the more efficient members got tired of 
pulling more than their share of the load. 

Most of what Walker called socialism would 
be called paternalism now, but that term was 
almost unknown at the time he wrote. Pa¬ 
ternalism is a phase of communism, now bet¬ 
ter known as the principle of the “welfare 
state,” an idea practically unheard-of in Wal¬ 

ker’s time and for many years after, but now 
very popular with large numbers of people, 
especially those below the average in intelli¬ 
gence or wealth. 

Among the examples of current socialistic 
policies that Gen. Walker cited were public 
education (which he approved ol), construc¬ 
tion and maintenance of roads and bridges, 
proposed free ferries for Boston, New York, 
and other cities (which he opposed), govern¬ 
ment operation of telegraphs (in England), 
support of scientiiic research (proposed in 
England, but perhaps not advisable here), 
and doles (in England). The Popular Science 
Monthly (New York) for March, 1887. de¬ 
voted a few editorial pages to Walker’s ar¬ 
ticle, and disagreed with some features of it. 
particularly his views on public education. 

Prof. W. G. Blaikie, in the North American 
Review for October, 1895, discussed the ques¬ 
tion of “Is socialism advancing in England?” 
He said among other things that socialism is 
now collectivism, and seeks to transfer all 
means of production to government owner¬ 
ship. He thought the movement was imprac¬ 
tical, but was doing some good nevertheless. 

In view of these different opinions, and 
others that have been expressed in later 
years, it seems proper now to clarify the is¬ 
sues by re defining socialism and communism. 
And any one who disagrees with my defini¬ 
tions is free to oiler his own. 

In a complete socialistic system, sometimes 
called “statism,” tire government, either na¬ 
tional, state or local, would own all business, 
and derive its revenues from the sale of goods 
and services, instead of levying taxes. In a 
typical communistic system, goods and sen 
ices of all sorts would be given free 1>\ the 
government to rich and poor alike, and paid 
for by taxation. 

We have long had something like social 
ism in our postal service, which pavs lot it 
self to a large extent by the sale ol stamps, 
etc., but often has deficits, which hare to be 
made up by the tax payers. It almost neces 
sarily has to be managed In national govern 
tnents and international agreements, so that 
it can serve the whole world impartiallv. II it 
was managed by private corporations, like ex 
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press and height, they might reasonably re¬ 
fuse to deliver goods to remote localities, 
which might be unprofitable to them. About 
the middle of last century, there were some 
corporations organized for the business of 
delivering local letters in a few of our cities, 
and they had their own special stamps. But 
now the carrying of letters is supposed to be 
a government monopoly, except that rail¬ 
roads are allowed to carry their own mail to 
and from their stations, without putting it 
through a post-office, which might sometimes 
delay it a day or so. 

But the postal service is also partly com¬ 
munistic, lor the service rendered is often 
much greater than the fee charged, as when 
a letter is carried across the continent or even 
across the ocean for a few cents, or a pack 
age is tallied to a locality remote from rail 
roads, making deficits for the tax payers to 

PaY- 
Another socialistic scheme, ol rather re¬ 

cent development as far as the federal govern¬ 
ment is concerned, is the production and sale 
of electricity. Before nation-wide or even 
statewide networks of transmission lines 
were developed in the last few decades, it 
was common for each city to own its electric 
plant. At first the lights were used princi¬ 
pally for street illumination (and olten were 
turned off on moonlight nights), which was 
communistic, for all citizens who used the 
streets at night benefited equally. But as 
more and more current was supplied to stores 
and homes, the business became more and 
more socialistic. Production of power by gov¬ 
ernmental agencies is partly communistic too, 
for the power plants and installations are 
paid for out of taxes in the first place, which 
enables the government to undersell private 
power companies, and perhaps put them out 
of business. 

Many cities still own their water systems, 
and some also own auditoriums, or other 
buildings from which they derive rentals. One 
occasionally hears of a small city that derives 
all the revenue it needs from such enterprises, 
and so does not have to levy any taxes. That 
never seems to have been carried out on 2 

national scale anywhere, though the present 
Russian system must be pretty close to it. 

The nationalization of large industries, 
which has gone much farther in England 
than here, is also typical socialism. Many 
European countries own their railroads, tele¬ 
graph systems, etc., and some make the sale of 

liquor, tobacco, matches, salt, or some other 
widely used commodity, a government mo¬ 
nopoly, and get considerable revenue thereby. 

A socialistic system, if managed efficiently, 
would have some advantages. Freedom from 
taxation would certainly be a relief. And un¬ 
der socialism there would be no more of that 
olten despised class, the millionaires. The 
richest men would be the highly paid man¬ 
agers of the various government enterprises, 
and, having no taxes to pay, perhaps none of 
them would expect more than our president 
gets now. 

But it would also have several serious draw¬ 
backs. 

It is conceivable that the government could 
now take over all our large industries, such 
as steel, railroads and electricity, and operate 
them efficiently, as is being attempted, with 
varying degrees of success, in England. But if 
such a plan had been put into effect say 100 
years ago, there would have been little incen¬ 
tive for building new railroads, factories, etc , 
or expanding existing ones. Their location 
might be determined more by political than 
economic considerations, and their manage¬ 
ment likewise, and the country would doubt¬ 
less be less prosperous than it has been under 
the free enterprise system. 

And in order to make enough profit on 
government business to keep the government 
going without taxes, prices of goods and serv¬ 
ices would have to be higher than under free 
enterprise, and competition prohibited. And 
that could, and probably would, lead to a 
great deal of “bootlegging,” “black markets,” 
etc.' 

Worst of all, if the government owned all 
business, there would be no freedom of the 
press, or anything else much. Every worker 
would be working for the government, as in 
Russia today. An army of “commissars” would 
have to be provided to supervise the opera¬ 
tions of the farmers, and make sure that they 
produced enough to feed the rest of the popu¬ 
lation, after supplying their own wants. That 
might seem impossible, but we are not so 
very far from it now, with all the restrictions 
that have been put on farmers in recent years. 
Such commissars could hardly he elected by 
the farmers, and would have to be appointed 
by the bureaucrats. In fact there would be 
little need for elections, unless to fill vacan¬ 
cies caused by death or other cause. The 
country would have to be governed by a dic¬ 
tator, or “politburo,” like Russia. 
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Let us see now it a communistic (or pater¬ 
nalistic) system has anything better to oiler. 
A familiar example, of long standing, is our 
system of public roads, which are paid for by 
taxes, and free to all travelers. Long ago the 
pioneer settlers gradually expanded trails in¬ 
to roads, with very little expense. It ferries 
were needed to cross rivers, they were fur¬ 
nished by private individuals, who charged 
tor their equipment and services. Before the 
day ot paved highways, it was customary lor 
the country roads in this and perhaps most 
other states to be kept in shape with very 
little expenditure of money, by requiring the 
farmers who lived along them to work them 
a certain number of days in the year, or fur¬ 
nish teams instead. (City people paid “street 
tax” instead.) There were also a few better 
roads, or turnpikes, built by corporations, 
which charged toll for their use. Some states 
now have a few high-speed highways on which 
toll is charged, built by the states, which is a 
socialistic scheme. 

But the great bulk of the traffic is and 
probably always will be on public roads, 
which serve every community. And now the 
important ones are all paved, so that there is 
hardly a county in the United States that is 
not connected with the rest of the country by 
good paved highways, unless it is one that con¬ 
sists entirely of islands; and even some of 
those now have bridges to the mainland. 

But even apart from the speedways, our 
public roads are not purely communistic. For 
every state now has gasoline taxes, by means 
of which those who use the roads most, pay the 
most, like users of the mail. Originally such 
taxes were intended to pay for building and 
maintaining paved highways, which was fair 
enough. Some states used to get more revenue 
from that source than they needed for roads, 
and used some of it for other purposes. But 
now the tendency seems to be the other way, 
and bond issues are often called for to build 
more and more roads, including some that 
have so little traffic that they are hardly justi¬ 
fied economically. 

Police and fire protection, free to rich and 
poor alike, are communistic, but indispens¬ 
able in cities. 

Another very familiar example of commu¬ 
nism is our public school system. Long ago, 
say in the 18th century, children who got any 
education at all got it from private tutors, 
which only the rich could afford. In the first 
half of the 19th century, private schools, or 

“academies,” sprang up all over the country. 
Those were much more economical than tu¬ 
tors, but still out of the reach oi poor people, 
and their curricula lacked standardization. 
By the middle of the 19th century all states 
then organized had public schools ot a sort, 
but they seem to have been managed by the 
counties, and the state governments had little 
or no control over them. Now the states usu¬ 
ally pay the teachers, standardize their quali¬ 
fications, and select the textbooks, but the 
counties and cities still build the schools, pro¬ 
vide the buses, etc. Many states now furnish 
free text-books, at least in the lower grades, 
and all have had compulsory education tor a 
few decades past, so that no family can plead 
poverty as an excuse for not sending its chil¬ 
dren to school. 

Probably few people think of public schools 
as communistic. But they are operated on the 
Marxian principle of “from each according 
to his ability, to each according to his need." 
Every taxpayer has to help support them, 
whether he ever has any children to educate 
or not. There is a growing demand on the 
part of our Communist elements to give all 
races equal educational facilities, regardless 
of what they contribute in taxes, or whether 
they are interested in getting an education; 
and if the federal government financed the 
schools, as many people are now urging, mix¬ 
ing the races in them would almost certainly 
be required. 

A communistic idea that has been growing 
in the public schools, so recently and so grad¬ 
ually that most people may not yet be aware 
of it, is that every child must be promoted 
every year, whether he (or she) makes passing 
grades or not. The modern Communist idea 
seems to be that distinctions ot wealth, race, 
sex, age, intelligence and character must be 
obliterated as far as possible; so that dull pu 
pils are regarded as merely “underprivileged." 
and should not be discriminated against in 
any way, or embarrassed by being put back 
with younger children. 

Another scheme, that is mostly communis¬ 
tic but partly socialistic, is the publication bv 
the federal government and all the states of a 
great variety of bulletins ol Information. 
Those dealing with agriculture, for example, 
arc very useful to farmers, for the\ can leant 
from them about improved crops, how to 
combat new crop pests or diseases, etc., lav 
more economically than il every larmet had 
to work out all such problems lot himselt. 



Daniel W. Josselyn 138 

Ordinarily they are distributed free, but some 
have a price on them. If all were sold, for 
enough to cover their cost, or a little more, 
that would be socialism. 

I he British “socialized medicine” scheme, 
that we have heard much of in the last few 
years, and which many people would like to 
see copied in this country, is not typical so¬ 
cialism, but practically pure communism. If 
only medical advice was free, and the people 
had to pay for their operations, medicines, 
lalse teeth, spectacles and wigs, it would be 
more reasonable, and perhaps economical. For 
a doctor who had usually been having only 
half a dozen paying patients a day, with ir¬ 
regular periods of idleness between them, 
might be glad to advise forty free patients in 
a day, if suitably compensated by the govern¬ 
ment. Just as a public school teacher can and 
often does manage forty pupils at a time, 
while one in a private school might not have 
more than a dozen. 

Communism if carried to its logical extreme 
would make all merchandise, such as gro¬ 
ceries, free. Every individual, or family, might 
then have a ration card, entitling the bearer 
to a certain amount of food, clothing, trans¬ 
portation, etc., in the course of a day, week 
or year, and rich and poor would fare alike. 
That might seem to be an ideal state, or per¬ 

fect democracy. But pretty soon the more 
efficient people would get tired of having 
their profits taxed away from them, and 
would not work hard, or try to expand their 
business. And the inefficient would not exert 
themselves much either, when everything they 
needed was furnished Iree. And then if no¬ 
body worked there would be no incomes to 
tax, and the country would be bankrupt. 
England has gone pretty far in that direction 
already, and we are not so very far behind. 

Those who favor socialism, or communism, 
or both, can quite plausibly argue that a cer¬ 
tain amount of one or both seems to be in¬ 
dispensable if we are to have any civilization 
at all. That is tine enough, but nevertheless, 
either system carried to its logical conclusion 
would be disastrous, as I have just shown. 
Experimenting with either socialism or com¬ 
munism is something like drinking intoxi¬ 
cating liquor. A small amount may be grati¬ 
fying, even stimulating; but it creates a de¬ 
sire for more, and an excess is dangerous. So 
the great question is, have we not already 
gone too far? If not, just how much farther 
can we safely go? Some of our politicians are 
continually trying to push us along in the 
dark, and thereby make political capital for 
themselves, without knowing or caring how 
near we may be to the edge of the precipice. 

AN APPEAL FOR REVIEW OF ELEMENTARY SCIENTIFIC METHODS WITH 
EXAMPLES FROM AN ALABAMA ARCHEOLOGICAL STUDY 

Daniei, W. Josselyn 

Birmingham Archeological Society, Birmingham 

Section III 

We are at last beginning to understand that 
“the proper study of mankind is man”. With 
the development of the atomic bomb, and 
our period of grace perilously shortened, we 
repent our neglect of human behavior and 
make belated haste to learn enough about 
ourselves to control what might well be called 
"human fission”. It is not the atom we fear, 
but the unknown man with the atom. 

The great laboratory of human behavior is 
history. But some 90% of this history has been 
written in stone—the stone artifacts which 
man fashioned and used for perhaps a hun¬ 
dred thousand years before he learned any 
other kind of recording. 

The developing science of archeology is 
trying to learn to read this crude “writing in 

stone”. In it lie secrets of man somehow 
emerging from the animal, and man as he 
truly was before veneers of superstition and 
so-called civilization obscured his intrinsic 
nature. 

But this infant science of archeology be¬ 
gan, of necessity, with amateurs—men of more 
inspiration and vigor than scientific exacti¬ 
tude. True, they served a worthy purpose as 
midwives to the belated birth of archeology. 
But now it is our less exciting task to call in 
the physician and apply the scientific method. 

This paper will approach one of these tedi¬ 
ous steps by pointing the need for more care¬ 
ful and exact terminology and description of 
certain stone artifacts in archeology. 

Such an objective might seem too obvious 
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to mention, but the need for continual stress 
upon even elementary scientific method be¬ 
came apparent to the writer when he under¬ 
took to study the stone artifacts recovered 
from thirteen Indian village sites excavated 
bv the University of Alabama, with WPA 
labor, some years ago in Clarke and Mobile 
Counties, Alabama. While the examples to 
be cited will be archeological, the principles 
involved may wel 1 have applications in other 
anthropological sciences. And since we have 
had so very few archeological studies in Ala¬ 
bama, and have not a single practicing pro¬ 
fessional archeologist as to twenty or more in 
some western states, it certainly is a matter 
for concern that our fetv archeological oppor¬ 
tunities are hampered by careless archeologi¬ 
cal methods. 

Certain dished out hunks and slabs of 
stone, showing wear and use in their saucer- 
or bowl-like depressions, are rather loosely 
typed as “stone mortars” in archeology. Oc¬ 
casionally these artifacts are qualified as 
“mortars or abraders”, without detailed de¬ 
scription to suggest which they might most 
likely be. 

The stone material from Clarke and Mo¬ 
bile Counties included a number of liemati- 
tic sandstone slabs worn concavely on one 
side. The easy and satisfactorily final course 
would have been to type them as the familiar 
“slab mortars” of archeological literature. 
But were they? If they were, on the contrary, 
stones worn concavely by use as abraders, the 
cultural implications would be entirely dif¬ 
ferent from mortars used for pounding acorns 
or corn or other products of a gathering or 
agricultural economy. 

One obvious approach that suggested it¬ 
self was to wear similar stone both by pound¬ 
ing corn and by abrasion, then compare the 
diversely worn surfaces with the artifacts—a 
simple enough procedure, yet the literature 
was searched in vain for a precedent. Subse¬ 
quent execution and comparison showed 
that surfaces used for pounding corn were 
definitely rougher than the surfaces of the 
artifacts, which closely resembled the surfaces 
made by abrasion in both smoothness and 
general concavity. 

Even so, the purpose was not to decide this 
question with a single experiment. Rather, 
the purpose was to undo and postpone deci¬ 
sion pending more careful study on a broad 
scale. 

What seems to be the present need is care¬ 

ful description of these so-called stone mor¬ 
tars. In searching the literature, the writer 
found no single instance where sufficient de¬ 
scription was given to make possible a valid 
comparison with other “mortars”. Since ar¬ 
cheology is at present largely a comparative 
science, there was in effect no archeology 
extant in so far as concavely worn stones are 
concerned. 

A similar situation was encountered in the 
case of what are known as “pitted stones”. 
These are stones in which small pits have 
been made or worn, pits typically from half 
an inch to an inch in diameter and a quarter 
to half an inch deep. There are theories 
aplenty as to their use, such as depressions in 
which nuts were cracked, and tlrill sockets. 
More careful archeologists simply lump them 
as pitted stones. 

Actually, there are pitted stones and pitted 
stones, suggesting a variety of cultural traits 
rather than a single trait. A pitted stone from 
one site might well represent an entirely dif¬ 
ferent cultural trait from a pitted stone from 
another site. 

From the Clarke and Mobile County sites 
there were at least three distinct types of 
pitted stones. Fairly large pieces of sandstone 
contained pits of varying depths, rather 
smoothly worn—such as could plausibly have 
been made by cracking nuts. Other pits in 
soft siltstone were far too rough of surface to 
have been so worn, and the siltstone is too 
soft to withstand such violent usage. A third 
type of pitted stone was purposeh pecked 
and abraded to a flattened rectangular shape 
of a size to fit the hand grip. The two broader, 
flattened faces were pitted in the centers. 

Again the object is not to settle the prob 
lem, but to pose it. And again a search ol 
the literature discovered numerous arm-chair 
theories, but not even one adequate descrip¬ 
tion of pitted stones to make comparison pos 
sible. 

The vast amount of potters louml at these 
Clarke anil Mobile County sites can be com 
pared, sherd for sherd, in even detail with 
pottery found elsewhere—which archeolo 
gists describe at length. Even then, before ti 
nal comparisons are made, potsherds are sent 
to a specialist with a “library" of potsherds 
for side-by-side comparisons. 

Strangely, these exactitudes are largeh 
missing in archeological studies of stone, es 
pecially stone artifacts of the cruder sotts. 
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Ceramics, admittedly important and diag¬ 
nostic though they are, are of relatively recent 
origin. Stone artifacts go back perhaps ten 
times as far as ceramics. And even on ceramic 
sites, the potsherds will rellect only a limited 
phase of the total culture. 

In an involved age, it would seem timely 
to review elementary scientific method. In 
archeology it surely seems that we must un¬ 
dertake careful descriptions belore “accepted 
terminology” congeals into still more index¬ 
ible difficulties. 

FREEDOM IN SCIENCE 

Stewart J. Lloyd 

(Presented at General Meeting) 

The subject I have chosen for today would 
perhaps have been more timely five or six 
years ago, right after the war. Since then, the 
pendulum has swung back a little with the 
growing knowledge of the dangers of Com¬ 
munism, and scientific research seems now 
less likely to be placed in a strait jacket here 
in America. Indeed it may be news to some 
that attacks on the Freedom of Science have 
been made anywhere save in Russia and her 
satellites, but they have. 

This subject Freedom in Science affects all 
scientists alike, as it deals with the conditions 
under which they work to uncover new facts, 
and is a part of the great unending struggle 
to free the human spirit, and keep it free 
from regulation, regimentation and dictation 
from above. 

I shall therefore first set forth what at¬ 
tacks have been made on scientific freedom 
here and abroad, giving the background 
against which they appeared, and then indi¬ 
cate what steps have been and are being taken 
to meet them. 

THE MARXIST VIEW OF SCIENCE 

The years of the great depression (1930- 
35) were times when orthodox thought in all 
fields was sharply challenged. In 1931 the 
pound sterling broke its link with gold, and 
in 1933 the dollar was “devalued” 43 per 
cent. Human want became acute almost 
throughout the world, and the laissez-faire 
method of allowing economic disease to cure 
itself by slow and natural means was every¬ 
where abandoned in favor of radical and un¬ 
precedented measures. Economic theory was 
examined in detail and any and all measures 
that might conceivably lead to a more stable 
and prosperous economy were proposed and 
some of them tried. It was at this time, when 
the world was in a receptive mood, that a cer¬ 
tain phase of the Marxist doctrine began to 

be heard outside as well as inside Russia. 
This was the thought that what we call sci¬ 
ence has no other function than to serve the 
general social welfare, that the phrase “pure 
science” has no meaning, that all scientific 
research must be directed and controlled by 
the state, and that a man who carries on re¬ 
search just to see what happens, to satisfy his 
intellectual curiosity, is merely working cross¬ 
word puzzles. 

Three contentions underlie this stand: 
(1) Science had its origin in efforts to 

satisfy the material needs and desires of ordi¬ 
nary human lile. 

(2) The legitimate purpose of science is to 
meet these material needs and desires on an 
expanding scale. 

(3) Scientists cannot be left free to choose 
their own subjects of research, but must sub¬ 
mit to central planning, so that their woik 
will be specifically devoted to the satisfaction 
of human material needs and desires. 

ITS APPEARANCE IN BRITAIN 

Signs of this doctrine began to appear in 
Britain in 1931, and distinguished names lent 
their approval to the new point of view. Sir 
Frederick Gowland Hopkins, the biologist, 
and Lord Stamp, the economist, both of them 
presidents of the British Association for the 
Advancement of Science, publicly endorsed 
it. A bulky and well written book by J. D. 
Bernal, of the University of London, called 
“The Social Function of Science,” added fuel 
to the flames. J. B. S. Haldane, the eminent 
biologist, joined the Marxists in 1939, and 
also wrote a book upholding their attitude 
to science. The Association of Scientific Work¬ 
ers in Britain, a semi-trade Union, adopted 
the movement as part of its policy, and the 
British Association for the Advancement of 
Science founded a new section “The Division 
for the Social and International Relations of 
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Science,” largely devoted to publicizing the 
cause. In September, 1941, the political and 
Marxist tone of the movement became appar¬ 
ent in a meeting held at the Royal Institution 
in London, where the familiar Communist 
tactics of shouting down all opposing speak¬ 
ers appeared. 

IN AMERICA 

In America the movement has not as yet 
shown signs of definite organization. No 
American scientist has, so far as I know, pub¬ 
licly endorsed it, nor has any American group 
like the British Association of Scientific 
Workers taken it up. There is an “American 
Association of Scientific Workers,” organized 
in 1938 ostensibly “to promote the fuller un¬ 
derstanding of the social relations and func¬ 
tions of science, to apply scientific methods to 
the solution of social problems,” surely a 
worthy object. 1 have been unable to obtain 
much information about the activities of this 
society, as its secretary has not answered my 
letters. Its total membership in 1942 was 
over 800. 

A Canadian Association of Scientific Work¬ 
ers also exists, and appears to be distinctly 
leftist. Dr. Raymond Boyer, of McGill Uni- 
versity, now in prison for transmitting war se¬ 
crets to Russia, was made its chairman in 
1945. Its Ottawa branch some years ago issued 
a pronouncement calling for sharing of the 
atomic bomb data, but here again definite 
information about its aims and organization 
is unavailable, and letters to its secretary also 
remain unanswered. 

The attack upon Freedom of Science in 
America has come, however, from much the 
same direction after all, as in Europe, from 
the left wingers, and extreme New Dealers. 
It has come also from a few of our legislators, 
Irani the proponents of the original Kilgore 
bill, which proposed to set up a national dic¬ 
tator of research and to reinlorce his author¬ 
ity by the aid of a large appropriation (200 
million dollars). 1’his same group incidentally 
has been active in attacks upon the patent 
office, anil upon the patent system in gen¬ 
eral. 

MOTIVES FOR STUDYING SCIENCE 

Before examining in detail the Russian 
repudiation of pure science, it way lie well 
to ask ourselves at this point just what are 
the motives which impel men to study the 
natural sciences, what these motives are, not 

necessarily what they should be. Are they one 
or many? Is there agreement on them among 
scientists, or among people in general? Why 
do some students select the natural sciences 
and their application to engineering and tech¬ 
nology and medicine as subjects of study 
rather than business or law or some other 
profession? 

1 think if we inquire closely into this sub¬ 
ject we shall find that two main motives con¬ 
stitute the impelling force. In many people 
only the first appears, in some people both, 
and in a few the second only. These motives 
are: 

(1) A desire to make a good living through 
proficiency in an interesting profession which 
may require a knowledge of these natural 
science subjects of physics, chemistry, biology, 
etc. Making a living this way really means, ot 
course, performing services or making things 
for others in return for what they do for us, 

all intended to make life more comfortable 
for us all. to improve our material existence. 
This is the only motive for studying science 
recognized by Marxist doctrine as legitimate, 
and worthy of public support. 

(2) To satisfy the craving, inherent in some 
but not all, to know how things work, to get 
a picture of the operation ot the material 
universe which is consistent within itself, and 
thereby satisfies a very real need of the hu¬ 
man mind. Let me quote here a sentence lrom 
Professor Polanyi: “It seems that an ordered 
framework of ideas in which each single part 
is borne out by the cohesion ol the whole has 
a supreme attraction for the human mind.” 

T his hunger for a consistent view ol the 
material world is just as teal as lutngei lot 
food, and cannot be suppressed. It appears 
sometimes in the youngest student, and shows 
itself in all sorts of diverse ways. Onh occa¬ 
sionally is it combined with a devotion to 
practical applications, to money making, and 
indeed I have been sometimes surprised to 
find how little interest was shown in such 
applications by beginning students. 

THE MARX I S'1 POSITION \(. AI X 

The Marxist or Russian position, staled 

briefly, is that this second motive, this intcl 

leclual curiosity, is an unworthv one. cssenii 

ally sellish, and allied with the hated ptivate 

capitalism, with the exploiting ol one man h\ 

another. It holds that the world is in dire 

need ol goods and services, anil that the .n 

tivitv ol the scientist must be wholh devoted 
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to providing them. Hence in order to avoid 
waste, delay and duplication, all scientific 
research must be organized, directed and co¬ 
ordinated (familiar word) by some higher 
authority, meaning of course the state, and 
no state funds may be used for “individual” 
research. 

DEFENSE OF SCIENTIFIC FREEDOM 
IN ENGLAND 

This growing tendency towards material¬ 
ism in scientific research, taken for granted 
in Russia as a natural consequence of Marx’s 
economic theory, was permitted to spread al¬ 
most unchecked in Britain from 1930 until 
about 1939, when the Professor of Physical 
Chemistry in the University of Manchester, 
Michael Polanyi, published a pamphlet en¬ 
titled “ The Rights and Duties of Science,” in 
which he combatted the theory and showed 
what would be its inevitable end. As a result 
of this and other publications, in 1940 the 
“Society for Freedom in Science” was organ¬ 
ized in England with a nucleus of 30 mem¬ 
bers. It has since grown to 200 members in 
Britain, and perhaps more than that number 
in the United States and Canada and else¬ 
where. Professor P. W. Bridgman (Harvard 
University), Jerome Alexander, New York, 
Dr. A. J. Carlson of Chicago, Dr. Kasimir 
Fajans at Ann Arbor, Dr. E. C. K. Mees at 
Rochester, Dr. Harold Urey at Chicago, arc 
members. The secretary is Dr. John R. Baker, 
University Museum, Oxford, England. This 
Society (4 he Society for Freedom in Science) 
has no constitution as yet, and no fixed dues. 
Its purpose is, as its name indicates, to de¬ 
fend and maintain “Freedom in Science.” 

COERCION IN AMERICA 

Let me now pass ter the efforts which have 
been made to introduce this concept of scien- 
tilic materialism into American life. The 
deep depression, which settled upon the 
country in 1930, led naturally enough toward 
efforts ter avoid such economic catastrophies 
in the future. It is possible to foresee many 
things and to plan accordingly. We are rea¬ 
sonably certain that the sun will rise tomor¬ 
row, and we make, the night before, prepara¬ 
tions for our duties that depend upon its 
rising. The seasons follow one another in a 
fairly uniform manner, and we can plan, for 
example, to produce and use at the right 
time clothing and supplies appropriate to 
each one of them. By means of insurance we 

can plan in part at least against death, and 
want in our old age, and we can plan against 
disease, by taking certain precautions. The 
thought came to many in this country, dur¬ 
ing the depression, as it came to Marx and 
Engels in Europe in the last century, can we 
not plan against social troubles, against ups 
and downs in the business cycle, against 
booms and depressions, against poverty lor 
the many and excessive wealth for the few? 
So there followed in the 30’s an epidemic of 
planning, with Planning Boards, Five-Year 
Plans, and so on, with all the authority and 
financial weight of the National Government 
thrown behind it. Since our material civili¬ 
zation, our automobiles, our radio, our air¬ 
planes, our plastics, our new metals, all came 
to us through scientific research, it was in¬ 
evitable that the planning fever should in 
time reach this research field. It disclosed it- 
sell in lull dress through the introduction 
into Congress in 1943 of the original Kilgore 
Bill. This bill fortunately was withdrawn. 

Then a series of bills, each less drastic and 
dictatorial than its predecessor, was intro¬ 
duced in Congress, but none of them passed 
until the National Science Foundation Act 
of 1950, quite acceptable and unobjection¬ 
able, finally came through. This Foundation 
has been organized, and is now in operation, 
but it constitutes no threat to “Freedom in 
Science”. 

POINT OF VIEW OF PROPONENTS 
OF BILLS 

I am sure the proponents in Congress of 
these earlier bills, even of the original Kil¬ 
gore bill, may be acquitted of any wish to 
impose the Marxist materialist doctrine on 
the American people. They were not commu¬ 
nists, certainly not of the revolutionary Rus¬ 
sian type. They had no desire to overturn 
the Government of the Linited States by force, 
as orthodox communists are committed to do. 
But as the war ended they looked across the 
world and saw two things. The first was that 
despite the swift advances in scientific dis¬ 
covery great masses of people even in our 
own country were occasionally hungry, and 
always poorly clad, and badly housed, and 
poverty and disease still weighed heavily upon 
many. The second thing they saw was indeed 
impressive, a peaceful individualistic people, 
suddenly catapulted into a desperate war, sub¬ 
mitting to regimentation and control, putting 
forth a supreme effort through organization, 
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and achieving an astounding result in terms 
ot production and effectiveness. 

Why not, they said, apply a similar method 
to banish disease, to abolish poverty, why not 
put the undoubted potential strength of 
scientific research to work by organizing it, 
coordinating it, and amplifying it many-fold? 
And what better way to do it than to place 
all possible kinds of research under a compe¬ 
tent commander-in-chief, as the armed forces 
and munitions production were placed 
throughout the war? The men who intro¬ 
duced these bills were and are justly con¬ 
cerned about the slowness with which scien¬ 
tific discovery has been reflected in social im¬ 
provement, and naturally assumed that proper 
organization and direction were lacking. 

An editorial in the New York Times goes 
to the heart of this contention. Speaking of 
the atomic bomb, the editorial says, “They 
solved it so rapidly because they were organ¬ 
ized, and competently directed. Why should 
not the same principle be followed in peace?” 

ROUTINE RESEARCH 

There is a satisfactory answer to this ques¬ 
tion, but before giving it we should look 

closely at the word research. Like that blessed 
word Mesopotamia, it means many things to 

different people. The student who counts 
the number of times the word “shall” is 

found in Shakespeare's Hamlet is sometimes 
supposed to be doing research in English, and 

the man who merely measures the plasticity 
of different Alabama clays is olten described 
as doing research in ceramics. There is a vast 

amount of work done in our institutions un¬ 
der the name research which is merely rou¬ 

tine, and requires little more ability than that 
needed by a good accountant or an automo¬ 

bile mechanic. This kind of research can be 
and should be organized and directed, and 

by all means coordinated, as there is little 
excuse for duplication of effort here. Much 

of it may be compared to the “mopping up” 
which has to be done by the following troops 
after the shock divisions have carried a posi¬ 
tion. Indeed, by far the greater part of out- 

research total is ol this type, and most of the 

research men turned out by our colleges are 
competent to do only this. Men engaged in 
this do not need particularly to be entirely 

lree, rather they should have close supervision 
and direction. 

ORIGINAL RESEARCH 

But there is another type of research, quite 
different in nature, one that calls for a dif¬ 
ferent type of mind. Chance plays a part in it, 
the ability to recognize an important though 
insignificant fact when it is met with, a readi¬ 
ness to discard old views and to look at a set 
of facts from a new angle, facility in picking 
out from among a host of possible experi¬ 
ments the one that will finally settle a ques¬ 
tion, a faculty shown so luminously by Eara- 
day of old, and by Lord Rutherford in later 
years. This kind of research brooks no direct¬ 
ing by another, and no organizing, and those 
who follow it need to be left severely alone. 
They are the shock troops, who carry the key 
positions. When a researcher ot this first 
rank happens to be carrying out a piece of 
routine research and stumbles upon a gold 
mine, he recognizes it, as did Lord Rayleigh 
in his study of the density ot gases. No doubt 
someone before Dr. Fleming had noticed the 
inhibiting effect of “penicillium notatum” 
on bacteria but had thought nothing ot it. 
Probably he was late in getting out his in¬ 
evitable monthly report, and looked upon the 
disturbing phenomenon as a nuisance. 

Again, what director of a National Re¬ 
search Foundation, under obligation to pro¬ 
mote the social welfare, would have paid 
money to Mme. Curie to search for the 
needle in the haystack that turned out to be 
radium? The fundamental, basic, original 
and novel discoveries have never been made, 
and 1 venture to say never will be made, as 
a result of deliberate farsighted planning, 
and without them we return to the condi¬ 
tions shown by physics in 1890, when all 
that remained to be done apparenth was to 
extend known results to another decimal 
place. 

RESULTS OF IDEOLOGICAL CONTROL 

Nationalistic and ideological control ot 
science also leads inevitably to absurdities 
visible to anyone. These excesses are especi 
ally noticeable in Russia where utilitarian 
ism and materialism have grown to full 
flower. Economic usefulness which the So 
viets demand requires in their opinion state' 

control, and state control is administered 
there by fanatical believers in a rigid eeo 
nomic creed, dialec tical materialism. Scien 
tists as well as others must adhere to that 

creed or else, and as in other revealed teli 
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gions the casual opinions and incidental say¬ 
ings of the founders have become articles ol 
faith. So we have Soviet physics, and Soviet 
biology, Soviet genetics, and so on, just as a 
few years ago we had Nazi physics, and Nazi 
art. The dialectical method, peculiar to 
Marxism, of investigating social and eco¬ 
nomic problems has been applied freely to 
the natural sciences. Essays with the follow¬ 
ing titles: “The Dialectics of Graded Steel,” 
“Marxism and Surgery,” “The Dialectics ol 
an Internal Combusion Motor” have appeal¬ 
ed in Soviet journals. A journal for Marxist- 
Leninist Natural Science was published regu¬ 
larly for a time. A report by Lysenko on 
Genetics at the Lenin Academy of Natural 
Sciences in 1936, carried the following curi¬ 
ous remark: 

“The teachings of Darwin (a Soviet hero 
because praised by Marx) were unable to 
blossom out properly in capitalistic coun¬ 
tries. Genetics, as one of the most important 
sections of agricultural and biological science, 
must be remade in our Soviet way without 
accepting any anti-Darwinian tendencies of 
genetic conceptions.” 

Insistence on orthodoxy in scientific mat¬ 
ters is, of course, no new thing in the world. 
In the middle ages, it was the Church that 
called for it, now the chief enemy of the 
Church, the Soviet State. 

If we are to continue lo produce revolu¬ 
tionary, basic, fundamental discoveries such 
as radioactivity, the quantum theory, radar, 
etc., we must leave our lirst rank researchers 
free to wander as they will among the fields 
that beckon to them. These men are never 
very numerous, and the financial support they 
require is not great. Most of them would 
gladly pay their full expenses themselves if 
they had the money, but most of them have 
to earn a living while they work. Universi¬ 
ties, and government institutes wisely admin¬ 
istered, are their natural habitat, though a 
few far sighted industrial companies have fos¬ 
tered diem also. 

THE THREAT FROM ATOMIC 
ENERGY 

Another and more serious threat to the 
freedom of scientific research has been sud¬ 
denly raised by the spectacular success of the 
atomic bomb, and this time we cannot blame 
Marxist ideology, but rather the usual mili¬ 
tary effort to enforce secrecy and censorship 
on everything it touches. Obviously the pro¬ 
duction ol atomic energy for military or in¬ 

dustrial use is affected, as the lawyers say, 
with the public interest, and must be con¬ 
trolled to some extent by the state. How is 
this control to be exercised, and by whom, by 
civilians or military men? 

This is the heart of the controversy that 
arose some time ago in Congress. One pro¬ 
posed bill looking particularly at military 
possibilities placed the control in the hands 
of Army officers, the other, the McMahon 
bill, would entrust it essentially to civilians. 
Scientists believe, with some reason, that mili¬ 
tary control will result throughout peace 
time in the same secrecy and compartment- 
alization which was perhaps necessary during 
the war, and that no exchange of information 
except through devious channels will be per¬ 
mitted to those working on nuclear physics 
anti chemistry. 

Evidently the atomic bomb has thoroughly 
cracked the walls of Congress and let in the 
whole troublesome question of research in 
the sciences, its administration, its financing, 
its role in the national economy, its impor¬ 
tance in all phases ol national defense. The 
phrase “Periodic Table” has even appeared in 
one bill. "Lite members of the two houses of 
Congress are no doubt sincere and anxious 
to do what is best for the country and the 
world. 11 they are convinced that a regi¬ 
mented, closely controlled program of re¬ 
search in general as well as in atomic energy 
will aid the national welfare, and ensure na¬ 
tional defense, they will vote for it, and pay 
for it, and the money involved will not be 
chicken feed. If they realize that the basic, 
fundamental revolutionary discoveries are 
not the result of organization or mainly ol 
financing, that genuine grade A research can 
no more be produced on order that grade A 
art or music or poetry, we shall have Govern¬ 
ment financed research, but research kept 
unhampered aiid as free as may be, both in 
conventional fields and in atomic energy 
study. But they cannot be expected to know 
this unless they are given proper information, 
and scientists are notoriously poor lobbyists. 
A gallant effort is being made by some of the 
younger scientists who worked on the Man¬ 
hattan project, but the newspaper reports in¬ 
dicate that their efforts are amateurish com¬ 
pared with those of the Army lobbyists. 

FUTURE EDUCATION OF SCIENTISTS 

And this brings up a final question. Is it 
not time that our young scientific students 
were educated so as to have an interest in 
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social, economic and political affairs much 
greater than they now possess, and, frankly, 
to be better lobbyists. The atomic bomb has 
plunged the political and economic experts 
into natural science; it should also plunge the 
scientists into economics and politics, both 
national and world wide. I have no fear of 
British and American scientists submitting 
tamely to Government dictation as scientists 
have done in Russia but, on the contrary, I 
shall be much surprised if Russian scientists 
do not sooner or later emancipate themselves 
from the compulsions of political and eco¬ 
nomic orthodoxy. Indeed there are signs of 
it already in some of the high ranking scien¬ 
tists there. It is reported that Peter Kapitza, 
their No. 1 nuclear physicist, has openly ex¬ 
pressed lately sentiments on scientific matters 
directly opposed to Marxist doctrine. 

Those who repudiate state control of scien¬ 
tific research are quite as anxious as the to- 
talitarians that science should contribute to 
human welfare. But they differ radically on 
the way of bringing this about. They main¬ 
tain with good evidence that a planned and 
regimented program will lead only to second 
class results. Dr. L. A. DuBridge, of the Uni¬ 
versity of Rochester, in a talk made recently 
before the Sigma Xi, laid down a program 
and policy for science. 

First, he said, comes freedom. Next comes 
the training of youth. Thirdly, financial sup¬ 
port, but the greatest of these is freedom. 

A SCIENTIFIC MORATORIUM 

A third and perhaps not very formidable 
threat to freedom of science lies in the sug¬ 
gestion, made in all seriousness, by more than 
one distinguished man, that we should de¬ 
clare a moratorium in science, that all re¬ 
search in the natural sciences should be given 
a holiday of 25 or 50 years, so that the other 
sciences, social, political, and so on, may 
catch up, and the world regain its balance 
which has been disturbed so seriously by the 

scientific strides made in the last century. Of 
course, no such plan is possible, outside of a 
totalitarian country, and it is doubtful that it 
could be made to stick even there. But the 
fact that the suggestion was even made shows 
a total lack of comprehension of the force 
that drives men on to study their universe. 
Aristotle is out of fashion these days, but even 
in his time (400 B.C.) he arrived after much 
travelling here and there at the conclusion 
that the highest occupation of man was in¬ 
tellectual contemplation, a phrase which in 
the original Greek comes very close to what 
we would call “pure research” divorced from 
its useful applications. 

These then are the three menaces to the 
free and unregimented study of our material 
world: 

(1) Marxist ideology and orthodoxy. 

(2) Military censorship and secrecy. 

(3) The application of a moratorium to all 
scientific research. 

CONCLUSION 

The world is not a pleasant place today for 
those of us who grew up towards the end of 
the last century. We had in those days a con¬ 
fidence in the future, a vision of steady prog¬ 
ress in all fields, in science, in art, in social 
welfare, in governmental matters, in growing 
freedom front intolerance. I think it safe to 
say that only in science has our hope been 
justified. In government the clock has been 
turned back throughout Europe, and dictator¬ 
ships, totalitarianism and orthodoxy have 
replaced the trend towards free inquiry. In¬ 
tolerance, racial, religious, and economic has 
grown apace, and there is good ground for 
believing that art and literature have been 
degenerating. If those who follow the natural 
sciences permit the course of research to be 
dictated by political and economic considera¬ 
tions, the blight may well spread over the 
scientific world as well. 

“A DISCUSSION OF ATMOSPHERIC OZONE” 

Arthur R. Long 

TJ. S. Weather Bureau, Montgomery, Alabama 

Section II 

Ozone, having the chemical formula 03, the atmospheric gases at the earth's surface, 
(sometimes referred to as a glorified form of averaging about 10s of the percentage col- 

oxygen), constitutes a very small portion of ume of “dry” air. Ozone increases in amount 



with increase in elevation, while the other 
atmospheric gases decrease. 

It is a subject of considerable significance 
in meteorology. Ozone absorbs much more 
heat in the ultra-violet portion of the spec¬ 
trum than the other atmospheric gases and 
probably accounts for increasing tempera¬ 
tures at heights of 12 to 31 miles (20 to 50 
km). It acts as a filter, absorbing ultra-violet 
radiation and, if it were not present in the 
atmosphere, the full complement of ultra¬ 
violet radiation reaching us from the sun 
would burn our skins, blind our eyes, and re¬ 
sult in our destitution. II it were present in 
much greater quantity and absorbed all of 
the ultra-violet radiation, we should also suf¬ 
fer, for some of this radiation is necessary to 
health and even life itself. Atmospheric ozone 
furnishes an excellent example of a nice ad¬ 
justment ol nature, an adjustment necessary 
to our life, but one entirely unsuspected until 
about the beginning of the twentieth cen¬ 
tury. 

DETECTION OF OZONE IN THE 
UPPER ATMOSPHERE 

I he presence of ozone in the earth’s upper 
atmosphere was first suspected when it was 
found that all stellar spectra, including the 
sun, were cut off sharply at the short-wave 
end in the vicinity of 3000 Angstrom units 
(0.3 microns). The Hartley bands of ozone 
absorb strongly in the spectral region be¬ 
tween 2000 and 3000A (0.2 and 0.3 microns). 
Meyer, in 1903, determined the ozone absorp¬ 
tion coefficients in the laboratory. Fabry and 
Buisson, in 1913, studied the Hartley bands 
and extended their determination of the ab¬ 
sorption coefficients of ozone to 3340a into 
the Huggins bands. Observing the solar spec- 
trum between 3000 and 3340A at varying 
solar zenith angles and varying transmission 
paths through the earth's atmosphere, thev 
showed, in 1921, that the absorbing substance 
was in the earth’s atmosphere and that its 
absorption spectrum coincided with that de¬ 
termined for ozone in the spectral region. 
Abbot, in his Smithsonian observations, show¬ 
ed that there was also absorption in the vis¬ 
ible region of the spectrum, corresponding to 
the region of the Chappuis bands ol ozone, 
the absorption coefficients of which were 
first measured by Colange in 1927. Cabannes 
and Dufay, in 1927, showed that the observed 
absorption and Colange’s measurements were 
consistent, thus confirming the conclusion of 

Fabry and Buisson that ozone was the ab¬ 
sorbing substance. 

SOME OBSERVATIONAL TECHNIQUES 

A method developed by Dobson, and used 
by Fabry and Buisson, consisted essentially of 
measuring the intensity of the solar spec¬ 
trum within a range of wave lengths for 
which the absorption coefficients of ozone are 
known, and for which there is no important 
absorption by other atmospheric gases. Dob¬ 
son chose the Huggins bands for this purpose 
and used a specially-designed spectograph to 
make his measurements. To measure the in¬ 
tensities at the earth’s surface, Dobson design¬ 
ed a quartz spectograph in which the sun¬ 
light first passed through a mixture of bro¬ 
mine vapor and chlorine. Bromine vapor ab¬ 
sorbs strongly from the green down to 3600A, 
and chloride absorbs below 3600A. Thus, the 
much more intense light in spectral regions 
above the Huggins bands did not get through 
to fog the plate in the interesting spectral re¬ 
gion. Furthermore, the amount of chlorine, 
the absorption of which decreases with de¬ 
creasing wave length in the region of the Hug¬ 
gins bands, was adjusted so that the intensi¬ 
ties of light from the two wave lengths in 
question were nearly equal when they reached 
the photographic plate. Intensities of the im¬ 
ages at the two wave lengths were measured 
photometrically. 

In 1931 Dobson designed a spectrophoto¬ 
meter which was considerably more conveni¬ 
ent and sensitive. A double quartz spectro¬ 
scope isolates from the solar spectrum the 
Hartley bands and the Huggins bands. The 
light Irom the two bands is then allowed to 
fall alternately on a photometer, so that the 
relative intensity can be read directly with¬ 
out photographic plates and their reduction. 
The new instrument is sensitive enough to 
be used on the zenith sky on clear or cloudy 
days while the old could be used only with 
direct sunlight. 

Dobson first placed his instruments at six 
northwest European stations, at which con¬ 
current observations were carried on at vari¬ 
ous times during the years 1925-1928. Later, 
Dobson redistributed his instruments to six 
widely-separated stations ranging in latitude 
from Christchurch, New Zealand, at 44° S. 
to Spitzbergen at 78° N. 

Observations at these stations during 1929 
confirmed Dobson’s earlier conclusions in 
every way. 
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GENERAL RESULTS OF 
OBSERVATIONS 

1. There is a definite seasonal variation in 
the amount ol o/one, consisting of a maxi¬ 
mum in the spring months and a mini¬ 
mum in the fall months, which showed 
up at practically all stations. 

2. There are large daily variations in the 
amount of ozone. Although monthly mean 
values follow the seasonal trend, daily 
variations may be as large as the monthly 
maximum and minimum throughout the 
year. 

3. Day-to-day variations in the amount of 
ozone are related to the general weather 
situation at the earth’s surface. 

4. Latitudinal variation of ozone involves a 
delinite increase of the total amount of 
ozone from the equator to some latitude 
between 45° and 60° N. Poleward front 
there the total amount of ozone decreases, 
except perhaps in the spring. 

5. There appears to be a maximum level of 
ozone between 25 and 30 km, with a rapid 
decrease above the maximum and a less 
rapid decrease below it. 

6. No striking, important relationship has 
been discovered between the total amount 
of ozone and the sunspot number. 

7. There is very little ozone below 15 km 
and very little, it any, above about 80 
km. 

8. There is no appreciable diurnal variation 
in the total ozone content. 

PHOTOCHEMISTRY OF OXYGEN 
AND OZONE 

Photochemical principles can explain the 
presence of ozone in the earth’s upper atmos¬ 
phere. Chapman, in 1930, was the first to 
discuss the photochemical process involved 
and to show that both ozone and atomic 
oxygen should exist in the upper atmosphere. 
He showed that the presence of ozone could 
be explained in terms of the action of ultra¬ 
violet light on oxygen. His deductions re¬ 
sulted in some basic facts about the vertical 
distribution of these gases; that ozone should 
decrease very rapidly above a certain level of 
maximum concentration; and that the con- 
centra (ion of atomic oxygen should increase 
steadily with height until, at very great levels, 
perhaps above 100 km, it is more plentiful 
than molecular oxygen. Both of these prem¬ 
ises are accepted today. 

The energy of dissociation of the molecules 
02 corresponds to a wavelength of about 
2400A. The absorption spectrum of oxygen 
for shorter wavelengths includes the weak 
Herzberg bands which converge near 2400A; 
the much stronger Schumann band system, 
which begins near 2000A, converges at about 
1750A and reaches its maximum intensity at 
about 1450A; and, finally, the Hopfield bands 
between 1000 and 600A. Absorption by oxy¬ 
gen in the infra-red and visible regions of the 
spectrum is very weak. According to Wult 
and Denning, 1936, all absorption below 
2400A leads to direct dissociation of diatomic 
oxygen. 

The longest wavelength which can dissoci¬ 
ate ozone is 11.800A. Ozone absorbs in the 
infra-red at 96,000A (9.6 microns), but this 
absorption is of no photochemical signifi¬ 
cance. File Chappuis bands in the visible 
start near 8000A, reach maximum absorp¬ 
tion near 6000A, and still have noticeable ef¬ 
fects at 4000A. The Hartley bands of ozone 
absorb strongly between 2000 and 3000A. 
The Huggins band of ozone absorbs between 
3000 and 3500A. The Hartley absorption is 
by far the strongest. One can assume that all 
absorption by ozone below 11.000A, whether 
in the Chappuis, Huggins, or Hartley re¬ 
gions, leads to dissociation into a molecule 
and an atom of oxygen. 

This photochemical process may be writ¬ 
ten symbolically in the form 

(), -f hv (a < 2400 A) —> 0 0 

03 4- hv (a < 1 1000 A) 02 -f 0 
where hv represents one quantum of energy, 
h being Planck’s constant and v the frequency 
of the absorbed light. A = wavelength. 

The production ol oxygen in both these 
processes leads to collision phenomena ol the 
utmost importance. The ones important in 
the ozone layer are 

02 + 0 (- M -> O.j + M 
0~ -|- 0 —> 2 02 

where the symbol M indicates anv third atom 

or molec ule, a three body collision being nee 

essary lot conservation ol emerge and momen 

turn. The photochemical computations ol 

total ozone amounts agree satisfactorily with 

the observed amounts. I he many uncertain 

ties in (he compulations, especially the' cjues 

lion ol pressure ellecls on ultra-violet oxygen 

absorption, prevent the computed total 

amounts from being used in am quantitative 

way; however, the general agreement -mb 

stantiates the basic assumptions and methods 



OZONE AND WEATHER 

Information about the temperature in the 
upper atmosphere comes from many sources, 
including measurements by balloons up to 
30 km, and, still higher, meteor studies and 
observations of the anomalous propagation of 
sound. These indirect methods ol deducing 
the temperature indicate that somewhat 
above 30 KM the temperature rises rapidly 
and, by 55 KM, reaches values greater than 
are found near the ground. These high tem¬ 
peratures in the upper atmosphere can be ex¬ 
plained by the absorption of ultra-violet ra¬ 
diation by the ozone at higher levels. 

Craig states as follows: “In view of the dis¬ 
agreements (as to the cause of ozone changes 
and distribution) and of the conservative 
properties ol ozone in the lower stratosphere, 
it is clear that we must look to the effects of 
atmospheric circulations to bring theory and 
observation into agreement. There must be 
some atmospheric process which transports 
ozone from regions where it can be quickly 
re-formed (high levels of equatorial regions) 
to lower, protected levels where it can per¬ 
sist”. 

Dobson noted that the day-to-day variations 
in the amount of ozone were related to the 
general weather situation at the earth’s sur¬ 
face in such a way that large ozone amounts 
almost invariably were found in the rear of 
cyclones anti ahead of anticyclones. This close 
correlation raised the question of which was 
cause and which effect and stimulated great 
interest in the problem. 

Day-to-day variations in ozone depend so 
markedly on the weather situation, it is rea¬ 
sonable to suppose that year-to-year changes 
would show the same dependence. Tonsberg 
and Olsen, surveyed their Tromso observa¬ 
tions for such an effect and found a very defi¬ 
nite one. They compared the number of days 
in each month having a predominantly north¬ 
erly circulation at Tromso. These numbers 
were closely related to the deviations of the 
monthly ozone means from the long-term 
average, months with more northerly winds 
than usual having more ozone than average 
for that month. The correlation coefficient 
was 0.70. 

The fact that year-to-year variations in 
ozone are quite definitely better related to 
weather conditions than to the condition of 
the sun (at least at Tromso) is significant. It 
indicates that the total amount of ozone is 

more sensitive to conditions in the tropo¬ 
sphere than to changes in solar radiation. 

Investigators have found a close relation¬ 
ship between the amount of ozone and the 
isobaric pattern. 

There is a rapid rise of ozone following the 
passage of a cold front. Investigators believe 
that a rise in potential temperature and a 
rise in ozone content result from some com¬ 
mon meteorological cause. 

The day-to-day variations could result from 
one or a combination of five factors: 

(1) Advection of ozone from one latitude 
to another. 

(2) Vertical motion in the stratosphere, 
downward motion carrying ozone to 
lower protected levels where it would 
be destroyed only slowly by the action 
of sunlight, and upward motion carry¬ 
ing ozone from these levels where it 
would be replaced only slowly. 

(3) Actual formation and decomposition 
of ozone above the place in question by 
the action of sunlight. 

(4) The effects of convergence and diverg¬ 
ence in the lower stratosphere. 

(5) Subsidence. 

PROBABLE CAUSES OF OZONE 
VARIATIONS 

I he striking feature of day-to-day changes 
in the amount of ozone is their magnitude, 
which often exceeds the amount of variation 
of the monthly means over the entire year. 
Umkehr measurements show that these large 
changes in total amount stem almost entirely 
from variation in the amount of ozone at 
lower levels (10-20 km). These changes are 
related to the surface pressure system. Investi¬ 
gators have found that large amounts of 
ozone accompany a lowering of the tropo- 
pause and a warming to the stratosphere be¬ 
tween 12 and 18 km. Photochemical processes 
can be eliminated as the cause of these phe¬ 
nomena. Even if changes occurred in the 
quality or quantity of solar radiation, these 
changes would have no direct effects on the 
lower, protected regions where the ozone va¬ 
riations occur. The day-to-day changes result 
from redistribution of ozone already present. 
It is now believed that subsidence of the en¬ 
tire lower stratosphere would transport ozone 
from upper levels to lower levels. In the upper 
levels, 30-35 km, photochemical processes 
would quickly make up the ozone deficiency. 
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At lower levels, the photochemical processes 
are so slow that the ozone excess could persist 
almost indefinitely. Thus, the subsidence 
would lead to a net increase of ozone in a 
vertical column, just as a uniform lifting of 
the lower stratosphere wotdd lead to a net 
decrease. Reed has shown that vertical motion 
and accompanying horizontal convergence ac¬ 
tually can explain an appreciable part of the 
observed ozone changes. The trough and 
ridge system aloft associated with a surface 
cyclone is displaced westward. Air parcels in 
the lower stratosphere flowing downstream 
from ridge to trough undergo subsidence and 
horizontal convergence with a resulting in¬ 
crease of ozone in any given column. This 
effect is a maximum at the upper trough to 
the west of the surface center. These air par¬ 
cels come from the north and the ozone ex¬ 
cess is increased by an advective effect. After 
passing through the trough, the air parcels 
move northward, rise, and diverge, giving a 
minimum of ozone when they reach the up¬ 
per-level ridge. Thus the ozone distribution 
is more or less symmetrical with the upper- 
level pressure pattern. 

Photochemical calculations show conclu¬ 
sively that the seasonal and latitudinal vari¬ 
ations of ozone cannot result directly from 
photochemical processes. It is, therefore, nec¬ 
essary to look for some circulation mechanism 
that transports ozone from regions where it is 
formed to regions where it is shielded from 
the destructive photochemical processes. This 
mechanism must be at maximum operating 
efficiency in the winter and in high latitudes. 
In contrast to the case of day-to-day changes, 
where ozone is redistributed, the seasonal 
changes involve a net formation or destruc¬ 
tion of ozone over a whole hemisphere. Three 
hypotheses of the seasonal and latitudinal 
variations of ozone have been offered as 
follows: 

(1) Dutsch postulates a net sinking of the 
stratosphere in winter and a net rise in 
summer. 

(2) Reed shows that the nature of the ver¬ 
tical ozone distribution is such that 
vertical divergence and convergence, 
even without a net vertical velocity, can 
effect a large-scale mixing that gives 
additional ozone during period of 
cyclonic activity. 

(3) Wulf and Craig suggest a meridional 
circulation that transports ozone from 
low to high latitudes. 

A true explanation may combine features 
of all the alternatives and may even involve 
factors not yet suggested. 

Fritz and Stevens introduce an hypothesis 
which invokes annual variation of winds aloft 
to explain the observed variations in corre¬ 
lations between ozone amount and tempera¬ 
ture aloft. 

CONCLUSION 

Research and studies of atmospheric ozone 
during the last few decades have proven to 
be very important and valuable. Further re¬ 
search in this field is urgently needed. 

The possibility of our weather being af¬ 
fected by solar variation has long intrigued 
meterologists and many studies have been 
devoted to seeking statistical relationships be¬ 
tween the weather and sunspots. The ques¬ 
tion of the effect of solar variability on the 
ozone layer has been raised recently by Haur- 
witz, and the possibility that the ozone layer 
may provide the physical link between solar 
variations and tropospheric weather is worthy 
of considerable attention. 
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THE APPLICATION OF DIGITAL COUNTING TO GUIDED MISSILES 

Francis J. Machnikowski 

Redstone Arsenal 

Section V 

The ten symbols of the decimal system are 
0, 1,2,3 through 9. These are the ten symbols 
with which digits ol our familiar base 10 
numbers are written. Next are 12 symbols 
with which a base 12 system might be formed, 
T and F taking the place of ten and eleven. 
A base 8 system would have the symbols 0, I, 
2, 3 through 7, the number 8 itsell being writ¬ 
ten 10. The number alter the highest valued 
symbol is written one zero or 10 according to 
binomial decimal convention. 

In the base two system the symbols 0 and 1 
are the digits with which binary numbers are 
written. With only tw'o digits available, small 
numbers appear larger, and large numbers 
appear very much larger, as the comparison ol 
base 10 and binary numbers shows. It is pos¬ 
sible, on the other hand, to organize 0 and I 
digits so that they behave like decimal num¬ 
bers. In fig. 2, some rules lor organizing zeros 
and ones are shown. 

To follow convention, the number after 
the last symbol in the system is 10, so that 10 
follows 9 in the decimal system. Since 1 is the 
last binary symbol, 10 follows 1, and has a 
value of tw'o. In both decimal and binary 
numbers 1 I follows 10, but the binary I 1 has 
a value of three. Between I 1 and 100 are no 
numbers which use only 0 and 1. 

With these ideas in mind, the numbers 
after I I are 100, 101, 110 and so forth, which 
resemble decimal numbers. The resemblance 
is stronger when 10 is added to 1 1 to yield 
101 which is five, and multiplied by 11 to 
yield 110 which is six. The only change is the 
fact that 1 plus 1 equals 10. It can be shown 
that binomial binary numbers follow the form 
of decimal numbers by expanding both as 
abbreviated polynomials. 

SYMBOLS IN COUNTING SYSTEMS 

BASE 10—0 123456789 10 Symbols 

BASE 12—0 123456789TE 12 Symbols 

BASE 8—0 1 2 3 4 5 6 7 8 Symbols 

BASE 2—0 1 2 Symbols 

The number following the highest value symbol is 
written one zero or 10. 

COMPARISON OF BASE 10 AND BINARY 
NUMBERS: 

BASE 10—0 12345678 9 etc. 
BASE 2—0 1 10 II 100 101 110 111 1000 1001 etc. 

Figure 1 

BINARY BINOMIAL NUMBERS VS. DECIMAL 

10 Follows 9—Decimal 
10 Follows 1— Binary 
11 Follows 10—Decimal and Binary 

BETWEEN 11 AND 100 ARE NO NUMBERS 
WHICH USE ONLY 0,1. 

COUNTING: ADDING: 

0— 0 

11 
10 

3 
9 

l_ 1 2° 
2— 10 91 101 5 

3— 11 
4— 100 92 

MUL 1 I PLYING 

5— 101 11 3 

6— 110 xio X2 

7— 1 11 — — 

8—1000 93 00 
9—1001 

10—1010 

11 

] 10 6 

Fic uk E 2 

ABBREVIATED POLYNOMIALS ARE 
BINOMIAL NUMBERS 

The powers of the base (10 or 2) indicate the position 
of the coefficients. 

III! 
k k k 4 

DECIMAL 5,063 = 5.103+0.10-+ 6.101+ 3.10° 

5,000+0 + 60 +3 

II 
k k k k 

BINARY 1,001 = 1.23+0.22+0.2l + 1.2° 

BINOMIAL 8 +0 +0 +1 

8 plus 1 equals 9 or (1,001 )•> 

FIGURE 3 

In fig. 3, the number 5,063 becomes 
5.103—|—0.102—(—6.101—(—3.10°. The powers of 
the base, which is ten, give the positions of the 
digits in the number. Below 5,063 is the hi- 
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nan number 1,001 which is expanded as 
1,23—(—0.22—(—0.21—)— 1.2° with the powers of the 
base two indicating the positions of the digits 
one zero zero one. Just as 5,063 is 5000 plus 
60 plus 3, the binary number 1,001 is 8 plus 1 
or 9 in the decimal system. 

Given a decimal number, to find the equiv¬ 
alent binary number, the powers of 2 are 
written down as in fig. 4. The powers of 2 
are 1, 2, 4, 8, 16 and so forth. The highest 
power of 2 less than or ecpial to the number 
is subtracted, and the process is repeated 
with the remainder. In the example the 
highest power less than 57 is 32 or 23 
which subtracted leaves 25. The power 
less than 25 is 16 or 24, which leaves 9, 
and the highest power less than 9 is 8 or 23. 
The final remainder is 1 or 2°. The number 
57 then becomes 1.25+1.24+1.23-f-0.214-1.2° 
or 1 1 1,001. 

The reverse process is one of addition, as 
outlined in fig. 5. The binary number 101,110 
is expanded so that appropriate powers of 2 
can be written with the digits. Each power of 
2 is multiplied by the corresponding digit so 
that from left to right the terms begin with 
1.25, then 0.24, then 1.23, and continue 
through to 0.2°. The number becomes 32—)— 
8-)—4—(-2 which is equal to 46. 

Zeroes and ones in a binary number repre¬ 
sent electronic switches in open and closed 
positions. A six digit number such as 101,110 
represents six switches in zero and one posi¬ 
tions. Six switches register 101,110 as on off 
on on on off. Electron tubes can make zeros 
and ones as fast as a million times per second. 

FINDING THE BINARY EQUIVALENT OF 57 

The powers of two in increasing order: 

2° 21 22 23 24 25 26 etc. 

1 2 4 8 16 32 64 

The highest power less than 57 is subtracted, and the 

process repeated with the remainder. 

25 24 23 2° 

57-32 =25 25-16=9 9-8 = 1 

0 is the coefficient of 22 and 21 

57 = 1.25 + 1.24 + 1.23+0.22+0.2l + 1.2« 

1110 0 1 
The binary number 111001 is the same as 57. 

FIGURE 4 

THE DECIMAL EQUIVALENT OF 101,110 

Expanding the number for convenience: 

1 0 I 111 
Fifth Fourth Third Second First Zero 

Power Power Power Power Power Power 

25 24 23 ‘>2 2' 2° 

Zeros and ones are coefficients of the powers of two. 

1 25 0.24 L23 1.22 1.2t 0.2° 

32 + 0 + 8 + 4+2 + 0=46 Six Switches Register 101,- 

or 101110=46 110 AS: ON-OFF ON-ON- 

ON OFF. 

Fit.dri 5 

TYPICAL BINARY CODES 

Four switches—A,B,C,D—register numbers like an 

adding machine—e.g. 0001 is 1. 

One—dot, switch closed, current or pulse. 

Zero—clash, switch open, no current or no pulse. 

BINOMIAL 

Switches B.C.D 

Change from 

— . . to .- 

f3 I- 

\\\-\ ; 
6 1—. 

8 . — 

9 — — 
A B C. D 

CYCLIC 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

0 
Swifth B CChanges 

From — to . 

A B C D 

Ficuri 6 

In fig. 6, a series of lout switches are 

opened and closed to form numbers accord 

ing to typical binary codes. 1 he loin switches 

—A, B, C, D—registei dots and dashes the 

way an adding machine registers numbers. 

For example, 0001 is I. T he digit one is writ 

ten dot, which means switch closed, cut rent 

flowing err pulse in an interval; zero is dash, 

or switch open, no current, ot no pulse. 

First is the ordinal \ binomial code. Switc h 

1) on the right changes lrom dash to dot 

with each number from 0 through 9. Switch 

G registers two dashes lot the litst two 

numbers, two dots lor the' next two. and 

switch B registers lour clashes lor tlu1 ttisi 
four numbers, and lour dots tor the next 

four, as indicated In the rectangles. 
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The cyclic code is below. Only one 
switch changes for each succeeding integer. 
For example, in going from the number 3 to 
4, switch If changes from dash to dot. On the 
other hand, in the binomial code, to change 
from 3 to 4 switches B, C, and 1) change from 
dash dot clot to dot dash dash. 

An adding machine keyboard yields a rela¬ 
tionship between tbe number of switches and 
the value of the base. In fig. 7, a keyboard 
with 50 keys is illustrated. Including zero, a 
total of 100,000 is the range ol numbers 
counted. The height ol 10 keys is the value of 
the base, since it is a base 10 keyboard. The 
width is 5 columns—or switches, because 
each column registers only one number as a 
position of a 10-way switch. By eliminating n 
from t= bn and N=b", t=bln N is obtained 

Inb 
as the relationship between the total number 
of keys and the value of the base. 

The function is plotted in fig. 8 where the 
adding machine keyboard is seen as the point 
on the curve where the xalue of the base is 
10 and the number of keys is 50. The smallest 
number of keys is at the value of the base 
equal to e where approximately 32 keys would 
be required. With the base 2—34 keys are 
required to count a range of 100,000 numbers 
and with base 3—33 keys. The complex de¬ 
sign of a 3 way electronic switch favors the 
base 2, although the number of switches is 
smaller with the base 3. 

Two-way switches arranged in series count 
binary numbers by changing position accord¬ 
ing to a binary code. The type of code used 
depends on the nature of the signals sent 
from the missile and on the electrical systems 
used to extract information from the signals. 
7’he amplitude, the number of pulses trans¬ 
mitted, and the position of the pulses are 
signal characteristics from which information 
may be extracted. 

The pulse series or pulse quantity count¬ 
ing system is shown in fig. 9. A series of 13 
pulses go into a simple binomial counter 
which consists of four switches—A, B, C and 
D. Each pulse moves switch A, i.e., switch A 
moves 13 times. Every second move of switch 
A, switch B moves, i.e., switch B moves 6 
times. For every two moves of switch B, switch 
C moves and so forth. 

The timing pulse system below marks a 
time interval of 13 microseconds with pulses 

from the missile. The time interval is pro¬ 
portional to some quantity on the missile and 
may be used to allow a counter like the one 
above to register a number on the ground. 
The first pulse from the missile starts a pulse 
series generator on the ground which is stop¬ 
ped by the second pulse. 

© © 
® ® 
® ® 
® ® 
®® 
® ® 
® ® 
® ® 

© ® 

Width 

ADDING MACHINE KEYBOARD 

© 
® 
® 

© 
© 
© 
© 

© 

© 

© © 

(8) (8) 

50 3 Total number of 

keys (t) 

© © 
©® 

©® 

100,000 = Range of numbers 

courted (N) 

Height of JO Keys 

(base = 10) 

© © 
© © 

© © 
© © 

©_©. 

Switches 

—| t “ bn 

I. - bn 

—wt * b In N 

In b 

Relationship between total 

number of keys, t, mid value 

of the base, b. 

Figure 7 

MINIMUM NNMBER OF KEYS OR SWITCHING 

POSITIONS 

2.718 • e value of base 

Figure 8 
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Switches 

A -O 

B -O- 

C -O- 

D -O 

PULSE SERIES COUNTING SYSTEM 

i ] 
I i ° I ; • I ' I I 

I I 

I I 

I 

I I 

I I i 0 

0 12 3 

III I • o 

4 5 , 6 7 8 9 10 11 12 13 

TIMING PULSES: 

13 pulses move switch A. 

Every second move of switch A, 

switch B moves. Every second move 

of switch B, switch C moves, etc. 

The first pulse from the missile starts 

a pulse series generator on the ground 

which is stopped by the second pulse. 

h13 microseconds 

JT J~L 
start stop 

Figure 9 

The amplitude of a signal may be approximated by 

the voltage approximation counting system as in fig. 

10. The amplitude is converted to a voltage of 7.1 

volts which is passed into switch A. Between 5 and 10 

volts, switch A is on, and between 0 and 5 it is off. A 

voltage of 7.1 leaves switch A on. A bias of 5 volts is 

passed to B because of switch A on. Switch B is on 

from 2.5 to 5 and off from 0 to 2.5. Adding the bias of 

5, switch B is off from 5 to 7.5. Switch C subdivides 

half the range of switch B and also receives the bias of 

5 from switch A. A voltage of 7.1 leaves switch C on. 

A closer approximation is obtained by adding on more 

switches which further subdivide the 10 volt range. 

Besides extracting binary numbers from telemetry 

signals, a second application of digital counting is in 

tlie time standardization of launching range instru¬ 

mentation. In the foreground of fig. 11 are the mis¬ 

sile, blockhouse, theodolites, and radar. The telemeter¬ 

ing site is slightly downrange. The radio station 

WWV at the Bureau of Standards in Washington sends 

a standard time pulse every two seconds which is beat 

into a 100,000 cycle per second oscillating crystal 

which subdivides each two second interval. Binary 

code notches are cut along an interval marking tape 

which beats code pulses to identify the two second 

intervals on all film and telementary records. The 

interval marked in the figure is the 586th, notched 

along the tape with the binomial binary code. An 

accuracy of about a millionth of a second in time 

from launching is obtained in correlating flight data 

with the time standard system. 

V(i*«0£ APPROXIMATION COUNT HIS SYSTUI. 

Figure 10 
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APPLICATION OF THE BINARY SYSTEM IN GAMES, PUZZLES AND 
COMPUTING DEVICES 

E. P. Miles, Jr. 
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Section V 

Our studies of psychology or anatomy have 
taught us to look upon as defectives or freaks 
those people born with six fingers on each 
hand; yet advocates of the duodecimal sys¬ 
tem of arithmetic notation feel mankind 
would find computation simpler had all men 
been twelve fingered and thus selected twelve 
as the base of our number system. In this 
paper we will consider the binary system ol 
notation, a system using our number 2 as the 
base. The modern development of this systein 
began with Liebnitz in the late 17th Century 
although it would appear the Chinese knew 
some of its principles 4,000 years ago. In this 
system 0 and 1 represent themselves; 2 is rep¬ 
resented by (10) V—l*21-J-0*2°; and 13 is 
represented by (] 101) V—l*23-j-l*22-|-0*21 
+ 1-2°. 

The January 1952 issue of Readers Digest 
contains an account ol a crude but effective 
method of multiplication employed by the 
Ethiopian natives. If N0 is to be multiplied 
by A4,, the natives form piles of pebbles, one 
containing N0, the other M0. Then succes¬ 
sive piles containing Nj and M1; N2 and M2 
etc. pebbles are formed in the following man¬ 
ner. Each Nj + 1 pile contains half the pebbles 
of the Nj pile (neglecting remainders) while 
each Mj + 2 pile contains twice the pebbles 
the Mj pile. This process is continued until 
Nk = l. All AIj piles whose corresponding Nj 
piles contain an even number of pebbles are 
then swept away and the remaining Mj piles 
are counted to determine the product N0M0. 
Less pebbles and less ingenuity would have 
been required if the natives had made N0 
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piles of M0 pebbles each and counted them, 
but that method would not puzzle the lay 
subscribers of the Readers Digest. Since this 
method of multiplication has traditionally 
been credited to the Russian peasants1, we 

| see in its present shift to the Ethiopians a re¬ 
versal of two current trends. Now that the 
Russians are suddenly discovering native in- 

| ventors for the airplane, radio, etc., it is nice 
to see the Ethiopians jump one of their old 
claims; furthermore, at a time when our own 
and so many foreign governments are oper- 

i ating in the red, it is comforting to get an in- fternational report of an operation going over 
from Red to Black. 

We demonstrate this operation by multipli- 
[ cation of 15 by 17 and 17 by 15. 

N M 
N0 15 M0 17 = 2° • 17 
Ni 7 Mi 34 = 21 • 17 
No 3 Mo 68 _ 22 • 17 
n3 1 m3 136 = 23 • 17 

N M 

N0 17 M0 15 _ 2° • 15 
N0 8 Mx 30 _ 91 • 15 
No 4 Mo 60 = 22 • 15 
n3 9 Mb 120 _ 23 • 15 
n4 1 m4 240 _ 24 • 15 

N0M0 = 15*17=255 = (23+22+21+2°) 17 
= 15*17=17*15=255 = (24-j-2°) 15 = 17*15 

What we have done in either case is to multi¬ 
ply the M0 number by N expressed in the 
binomial system as a sum of powers of 2. Any 
integer has such an expansion, the coefficients 
of which may be determined by the division 
algorithm illustrated in the “N” columns 
above. It is easily established by induction 
that if an, a,, . . . ak are k-j-1 positive integers 
such that ,a) a0=l and (b) either aj-f-1=2aj 

k 
°r a-j—(—i=2aj—(— 1 then ak = A’ p (aj) 2k j where 

j=0 
p (aj)=0 if aj is even and p (aj) =1 if aj is 
odd. An Nn column for any positive integer 
formed in the above manner forms just such 
a sequence when read in reverse order; lienee 
the corresponding M columns with corre¬ 
spondents of even N/s excluded will total M„ 
multiplied by the binomial expansion for N„. 

In the game of Nim two people remove 
objects from k piles containing various num¬ 
bers of objects. T he players at each turn may 
pick up from only one pile but may pick any 
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number of objects (at least one) from that 
pile. The winner is the person picking up the 
last object. A “nimble” minded person will 
allow you to choose the number of piles and 
the number of objects in each pile and be 
sure of winning if he reserves the right to 
determine which player moves first. For a 
position is either safe and the opponent is al¬ 
lowed to move first or it is unsafe and can be 
converted to a safe position with one move. 
An obvious safe position with k=2 is equal¬ 
ity in the piles, for then you can counter any 
move by the opponent by a similar removal 
from the other pile, until ultimately he re¬ 
moves the last object from one pile, and you 
take the entire other pile to win. The expan¬ 
sions in binary form of the number ot objects 
in each pile will be identical; hence a col¬ 
umn by column total of the binary expansions 
of these equal numbers performed without 
carrying will contain only zeroes or twos. It 
is easily shown that with k piles: (a) any 
position is safe if the column totals of the 
binary expansions are all even, (b) any move 
after a safe position leaves an unsafe one and 
(c) there is at least one move converting any 
unsafe position to a safe one. An unsafe posi¬ 
tion for k=5 would be one in which the piles 
contained 7, 8, 11, 14 and 17 objects; the 
computation following shows that this posi¬ 
tion becomes safe if one removes exactly 7 
objects from the pile of 17. 

7 (00111) (00111) 
8 (01000) (01000) 

11 (01011) (01011) 
14 (01110) (Oil 10) 
17 (10001) —7=10 (01010) 

13233 04242 
The mathematical theorv of nim was 

worked out in the early part of this centur\ 
by C. L. Bouton. In 1940 E. U. Condon, who 
later became head of the National Bureau of 
Standards, patented a. machine for placing 
the game which made extensive use ol relays 
Later Raymond Redhefler- of M l. I', tie- 
signed an electrical machine requiring no 
relays to play this game and some generali/a 
tions of it. 

The Chinese Ring puzzle first described b\ 
Cardan in 1550 had its mathematical theon 
developed by 1,. Gros of Lyons in 1872 using 
the binary notation as a tool. Ehe puzzle con 
sists of a number of t ings hung upon a bat in 
such a way that the ring at one end ^sa\ \ 
can be taken off or put on the bar at will. 
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but any other ring can be taken off or put on 
only when the one next to it towards A is on 
and the others towards A are off the bar. 
Gros set up a binary notation for each pos¬ 
sible position of n bars on or off the ring, and 
showed that the shortest number of steps tak¬ 
ing one position into the other was the dif¬ 
ference between the binary position numbers 
for the two positions. Ball3 showed that at 
the rate of 64 steps a minute it would require 
less than 8 minutes to work a 10 ring puzzle, 
two years working 10 hours a day to work a 
25 ring puzzle and over fifty billion years to 
work a 60 ring puzzle. 

1’he 1949 edition of the Encyclopedia 
Americana ends its discussion of Binary No¬ 
tation with these statements, “Some proper¬ 
ties of numbers may be more simply presented 
in this plan than in the common one, but the 
number of places of figures required to ex¬ 
press a sum of any magnitude is a fatal objec¬ 
tion to its use. Indeed, Liebnitz himself did 
not recommend it for practical adoption.” 

Liebnitz, one of the foremost scientists of 
all times, is credited with the improvement of 
Pascal’s mechanical adding machine to allow 
multiplication to be performed mechanically; 
it is ironic that the latest elaboration of the 
adding machine, the electronic computer, has 
lifted the binary system from the realm of im¬ 

practicably to the level of extreme usefulness. 
The electric relays or vacuum tubes in the 
present day thinking machines obey one of 
two commands yes (current on) or no (cur¬ 
rent off). Numerical information to be fed 
into such machines is first converted into 
binary form and the ones and zeros of the ex¬ 
pansion fed into the system by the yes or no 
commands applied to ordered rows of the 
tubes. The slowest part of the operation is the 
coding of the information and the decoding 
of the result; the computations on the binary 
level are split second operations in all but the 
most complex problems. The preceding 
paper4 describes the use of the binary system 
in the tracking of guided missiles. In this ap¬ 
plication the base 2 is used as the most prac¬ 
tical means of transmitting information elec¬ 
trically from missile to ground. 

REFERENCES 

1. "The Binary Scale of Notation, A Russian Peasant Method 
of Multiplication, the Game of Nim and Cordan’s Rings”. 
Club Topic 7, American Mathematical Monthly, Vo]. 
XXV, No. 3, March 1918, pp 139-142. 

2. Raymond Rcdheffer 
"A Machine for Playing the Game Nim”, American Math¬ 
ematical Monthly, Vol. 55 No. 6, June-July 1948 pp 347- 
349. 

3. W. W. R. Ball, Mathematical Recreations and Essays. Mc¬ 
Millan and Company, London Eleventh Edition 1939, pp 
305-310. 

4. F. J. Machnikowski, "The Application of Digital Count¬ 
ing to Guided Missiles”. This journal 

A NON-TOXIC DETERGENT FOR AEROSOL USE IN DISSOLVING VISCID 
BRONCHOPULMONARY SECRETIONS 
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Section I 

Bronchial obstruction due to accumulation 
of thick viscid mucous or mucopurulent exu¬ 
date is an old and unsolved problem in the 
management of respiratory diseases. A great 
many diseases and conditions of the lungs are 
caused, accompanied, or potentially compli¬ 
cated by the presence of excessive or thick¬ 
ened bronchopulmonary secretions. These in¬ 
clude cystic fibrosis, asthma, bronchiestasis, 

1. Research Associate, Department of Biology, Spring Hill 
College, Mobile, Alabama, 

2. Present Address: 904 Dauphin Street, Mobile, Alabama. 

3. Director of Department of Pathology, Providence Hospital, 
Mobile, Alabama. 

The project was performed in the laboratories of Spring 
Hill College, through the cooperation of Reverend P. H. Yan¬ 
cey, S.J., Ph.D., Director of the Department of Biology, Spring 
Hill College, Mobile, Alabama. 

lung - abscess, tuberculosis, laryngotracheo- 
bronchitis, pertussis, bronchiolitis, broncho¬ 
pneumonia, diaphragmatic paralysis due to 
poliomyelitis or encephalitis, and a great 
many others. Such secretions also accompany 
general anesthesia, thoracic surgery, tracheo¬ 
tomy, inhalation of noxious gases or dusts, 
and aspiration of material such as foreign 
bodies, gastric contents, or amniotic fluid. 

The chief danger of retained secretions is 
airway obstruction. This may involve a lo¬ 
bule, segment, lobe or entire lung and may 
result in atelectasis, emphysema, or infection 
behind the obstruction. Some of these seque¬ 
lae require prolonged medical care and/or 
surgical removal of affected tissues, and may 
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» be a cause of disability or limited activity for 
•' long periods of time. Hence the importance 
i of liquidifying anti removing secretions before 

the occurrence of airway obstruction and its 
potential complications. 

One of the authors (JBM) has been em- 
ploying a new and uniquely effective method 
of liquifying respiratory secretions. This con¬ 
sists in the inhalation of an aerosol mist of a 
new detergent, Triton A-20. The sputum- 
liquifying effect of Triton A-20 was first 
noted as a side-effect in a group of adults 
being treated with aerosols for pulmonary 
tuberculosis. The studies on tuberculous 
adults followed a promising study performed 
on tuberculous children at Sea View Hos¬ 
pital, in association with Dr. Harold A. 
Abramson and Dr. Bret Ratner, which has 
been reported elsewhere (1-3). 

These adult patients has been raising a 
thick viscid sputum with great difficulty and 
only after prolonged coughing spells. Almost 
immediately after beginning treatment with 
Triton A-20 aerosols, their secretions became 
thin and watery, and were raised with ease. 
Trials of Triton A-20 were then carried out 
in various types of chronic pulmonary dis¬ 
eases characterized by highly viscid sputum, 
and the thinning effect was found to be con¬ 
stant and dependable. Finally, it was substi¬ 
tuted for humidifying procedures for the 
treatment of such childhood diseases as acute 
laryngotracheobronchitis, and was found to 
be much more effective for thinning muco¬ 
purulent exudate than steam or plain water 
aerosol. 

At this point is was considered desirable to 
work out the pulmonary toxicity of Triton 
A-20 in more detail. In reviewing our own 
data, we noted that Triton A-20 had been 
administered in concentrations of 0.1% for 
two hours a day for periods up to six months 
in the treatment of childhood and adult tu¬ 
berculosis3. It had also been administered in 
0.5% concentrations continuously, twenty- 
four hours a day for many days or weeks in 
cases of severe croup, asthma, and neonatal 
atelectasis4. A 5% solution had been used 
intermittently or continuously in several 
children for similar periods. These clinical 
cases will be reported in detail in a later 
publication. 

One of the authors (JBM) had inhaled the 
detergent for a few minutes at a time in con¬ 
centrations up to 50% noting no irritation or 
discomfort except that an unpleasant taste 

occurred at 10% becoming extremely naus¬ 
eating at 50%4. 

PLAN OF STUDY 

An animal study was then initiated to gain 
insight into any possible toxic effects on the 
lungs of aerosols of high concentrations of 
Triton A-20. The plan of the project was to 
expose white rats in a transparent plastic- 
lined cage to an aerosol of a given concentra¬ 
tion of Triton A-20 for eight hours a day for 
six consecutive days. An attempt was to be 
made to reach a concentration toxic enough 
to produce respiratory symptoms or pul¬ 
monary damage so that a therapeutic index 
could be determined by comparison of a toxic 
with a therapeutic concentration. 

PROCEDURE 

The aerosol was generated in a De Vilbiss 
No. 40 nebulizer* by a motor-driven air com¬ 
pressor. The volume-velocity of flow was ap¬ 
proximately 8-10 liters per minute. Three 
animals were placed in a plastic-lined cage, 
into which the aerosol was directed for eight 
hours a day for six consecutive days. During 
the other sixteen hours of each day, the plas¬ 
tic top was replaced by a wire top to allow 
the breathing of ordinary room air. The ani¬ 
mals were given the usual feedings and water 
ad lib. Their weights, activities, symptoms 
and reactions during treatment were recorded. 
One animal was sacrificed at the end of the 
week of treatment, a second one a week later, 
and the third one three weeks later, as a de¬ 
terminant of any possible late effects. The 
lungs and bronchi were examined grossly and 
microscopically for any evidence of irritative 
or toxic changes. The following concentra¬ 
tions of Triton A-20 were employed: 0.1%, 
1%, 10%, and 50%. In addition, three con¬ 
trol animals were exposed to an aerosol of 
plain water under exactly the same condi¬ 
tions and for the same length of time, and a 
fourth control animal was examined without 
any aerosol exposure whatsoever. 

RESULTS 

A. Reactions during treatment: The ani 
mals were remarkably free of any untoward 
reactions, and exhibited no reddening ol the 
external nates, sneezing, tubbing of (lie nates 
with the paws, dyspnea, or am other rcspira 

•The nebulizers were Rencroush supplied h\ Mr. Oonald 
Fenstermakcr, rhe Dc Vilbiss ( «< . Poledo, Ohio, and Mi 
Phillip Honest eel. 1 he l)e Vilbiss Co.. \ \ . \ \ 
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tory difficulties. They continued to eat and 
drink as usual. The only change of behavior 
noted was a tendency to huddle together par¬ 
ticularly during the first hour or two of ex¬ 
posure each day, but they would then relax 
and wander about the cage, often poking 
and holding their noses directly into the tube 
through which the aerosol entered the cage. 

B. Pathological changes: None of the lungs 
showed any gross or microscopic effects of 
treatment. The lungs of the treated animals, 
even in the 50% group, could not be distin¬ 
guished grossly or microscopically from the 
lungs of the control animals. The bronchi 
and alveoli were totally free of any evidence 
of physical or chemical irritation or inflam¬ 
matory reaction. After mixing up the slides 
and reexamining them, there was not the 
slightest clue on which to hazard a guess as 
to die identity of the slide being examined. 

COMMENT 

For practical purposes, this study demon¬ 
strates the total lack ol pulmonary toxicity 
of Triton A-20 aerosols in high concentration 
over long periods of time. We cannot state, 
of course, that concentrations above 50% 
might not conceivably exert toxic effects, but 
the 50% solution is the highest possible con¬ 
centration that can pass through the small 
capillary tubes of the nebulizer. Furthermore, 
this is at least one hunched times more con¬ 
centrated than any solution ever required so 
far for human use. The absence of demon¬ 
strable pulmonary toxicity itt these animals 
is in complete agreement with the clinical 
experiences reviewed above. 

As a further control study, this experiment 
is now being repeated employing a great 
many other detergents. While the data are 
not yet completed, it can be stated here that 
definite severe symptoms and toxic changes 
are already being observed when detergents 
other than Triton A-20 are employed. These 
will be the subject of another report. 

DISCUSSION 

Triton A-20 is designated chemically as an 
alkylaryl polyether alcohol. Its advantages 
over othei detergents for medical use are its 
physical activity in lowering surface tension 
and its chemical inertness. It is stable in the 
presence of strong acids and alkalies, is un¬ 
affected by boiling or prolonged standing, 
and is compatible in solution with antibi¬ 
otics, bullet salts, and a wide variety of 

medicinals. It is not digested by tissue lipases 
as are other synthetic detergents, and thus 
retains its detergency almost indefinitely in 
the tissues. 

Its lack of toxicity to living cells is attested 
by the fact that it has been employed in a 
culture medium for growing bacteria5-6. Its 
effect on red blood cells has been compared 
to a great many other detergents, and it has 
been found to be almost unique in that it 
does not cause hemolysis of the cells even in 
concentrations 1,000-fold greater than is nec¬ 
essary to produce hemolysis with the other 
detergents. At the same time, the surface 
tension depression was greater with Triton 
A-20 than with the other detergents7. The 
same study demonstrated that when injected 
intraperitoneally in mice, the toxicity of the 
other detergents was at least 800 to 2500 
times greater than that of Triton A-20. 

In another series of studies, Triton A-20 
was injected intravenously in rabbits8-9. One 
group of rabbits received a single intraven- 
eous injection of 50% Triton A-20, 2.5 cc. per 
Kg. Another group received repeated intra¬ 
venous injections of 4 cc. of 50% Triton A-20 
twice weekly for nine weeks. This experiment 
was repeated using mice and guinea pigs in¬ 
stead of rabbits. The effect of such injections 
is to greatly increase the ability ol the blood 
to carry lipids, so that a marked hyperlipemia 
results. Tliis hyperlipemia lasts from five to 
fifteen clays after a single injection, in con¬ 
trast to a twenty-four to forty-eight hour hy¬ 
perlipemia resulting from the injection of 
another detergent. This is further evidence 
of the stability of Triton A-20, since it was 
not rapidly hydrolyzed by tissue enzymes as 
was the other detergent. 

In these same animals, the first detergent 
caused intravascular hemolysis, and some of 
the animals died of liver degeneration or 
pneumonia. With Triton A-20 injections, 
however, there was no intravascular hemoly¬ 
sis and no deaths. There were no abnormali¬ 
ties noted in blood and urine studies during 
life, and complete microscopic examinations 
of all tissues in sacrificed animals showed no 
pathological changes. The only deleterious 
effect noted was a convulsive reaction imme¬ 
diately after injection and subsiding in a few 
minutes; this effect was quite transitory, and 
upon recovery there were no sequelae. The 
animals were healthy, ate well, and gained 
weight. 

There are no data available on the oral 
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or parenteral use of Triton A-20 in human 
beings. The onl\ data on the administration 
of Triton A-20 in humans is by the aerosol 
route, and this has all been based on the per¬ 
sonal experiences of one of the authors 
(JBM)#. These experiences have been briefly 
reviewed above. They cover a three-year pe¬ 
riod. and total several hundred patients. 
These patients have included premature and 
full-term infants with neonatal atelectasis; 
infants and children with spasmodic croup, 
bronchiolitis, acute laryngotracheobronchitis, 
chronic bronchitis, bronchopneumonia, and 
cystic fibrosis of the pancreas and lungs10; 
children and adults with asthma, bronchi¬ 
ectasis, and tuberculosis; and a large group of 
children and adults who inhaled a mixture 
containing Pontocaine and Triton A-20 for 
surface anesthesia before bronchography and 
bronchoscopy (11,12,13,14). Despite close 
clinical and laboratory observation, there has 
never been a single toxic sign or symptom 
noted. 

CONCLUSIONS 

This animal experiment is a conclusive 
demonstration that Triton A-20 is a deter¬ 
gent of extremelv low or no pulmonary tox¬ 
icity, perfectly safe to administer in effective 
concentration, by the aerosol route. There 

*The solution for clinical use is temporarily designated as 
Aerosol Solution No. 3, and is supplied b\ Dr. J. B. Rice, 
Director of Research, Winthrop-Stearns, Inc., 1450 Broad¬ 
way, New York, N. Y. 

are many valuable medical uses for such a 
detergent, and these have been and are now 
under intensive investigation. 
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DEVELOPMENT OF A PREVIOUSLY UNMINED DEPOSIT OF HEM AT FEE MAG¬ 
NETITE IRON ORE IN SOUTHWESTERN TALLADEGA COUNTY, ALABAMA 

By Hugh D. Pallister 

Senior Geologist, Geological Survey of Alabama, University, Alabama 

Section 111 

Introduction 

Alabama’s most recent development in iron 
ore mining is in the new field in the area ad¬ 
jacent to the Coosa River, southwestern Tal¬ 
ladega County. Brown iron ore has been 
mined intermittently lor many years in this 
general area but it was not until 1951 that 
Mr. C. M. Owings became curious about the 
heavy rocks on the Katala Mountains south 
ot Childersburg. He submitted samples to the 
Geological Survey of Alabama and also to the 
iron ore companies in the Birmingham dis 

trict. The rocks were found to contain a 

mixture of hematite and magnetite of com¬ 

mercial grade. 

Geology of the Iron Ore Deposit 

'Lite iron ore occurs in seams of var\ing 
thickness. The area has been subjected to 
folding and laulting so that the seams have 
a variable strike and dip. I he general sttike 
is slightly to the east ol north and the genet al 
dip is to the southeast but it varies Irom this 
to almost horizontal, kite seams are met lain 
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and underlain at the outcrop by weathered 
shale and slate with massive quartzite both 
above and below these softer beds. 

Description of the Iron Ore 

The iron ore consists of a mixture of fine 
grained hematite and magnetite with the 
fine quartz grains. The percentage of magne¬ 
tite to hematite in the ores is quite variable; 
sometimes quite high in magnetite and low 
in hematite, while at other times, the hema¬ 
tite predominates. Up to the present time, 
no fossils have been found in or close to the 
iron ore beds, therefore, it is impossible to 
give the geological age of the ore beds as to 
whether they are Cambrian, Ordovician or 
Silurian. 

Analysis of the Ore 

The percent of iron in these ores ranges 
from 40 to well above 50%. The phosphorus 
and manganese are low and the silica high, 
resulting in a refractory ore. When mixed 
with the lower grade ores of Red Mountain, 
they tend to raise the grade of the mixture 
and the high lime of many of the Birming¬ 
ham ores act as a flux on the silica of these 
ores. The fine grained nature of these ores 
from southwestern Talladega County as com¬ 
pared with the coarser grained silica in the 

southeastern Talladega gray iron, makes them 
more easily handled in the furnaces than the 
gray ores from southeastern Talladega 
County. 

Development of the Deposit 

It was first necessary to build access roads 
to and along the top of the mountain ridges. 
Where the dip is to the east and the south¬ 
east, it is in many cases not far under the 
steep slopes of the eastern side of the moun¬ 
tain range. Stripping can then be done over 
a considerable area. The stripping is clone by 
bulldozers and the ore is mined by power 
shovels, loaded into trucks, screened to re¬ 
move slate and other waste material and the 
ore then shipped by one of the three railroads' 
serving the general area. A considerable 
amount of experimental treatment will be 
necessary to determine the best way to treat 
the ore prior to shipping so as to produce the 
highest grade ores possible. 

Where the ore is vertical or dips into the 
mountain, it probably can be mined by strip¬ 
ping for a short distance, but after this, un¬ 
derground mining will become necessary if 
the ore is to be recovered. 

I hope that this will become an important 
source of iron ore for the Birmingham dis¬ 
trict. 

A SCIENCE COURSE FOR THE GENERAL STUDENT 

(A Partial Requirement for the Bachelor’s Degree at Howard College, Birmingham, Ala.) 

Bv John Xan 

Howard College, Birmingham 

Section VII 

In the winter of 1945, Howard College 
changed its requirement for graduation. The 
faculty and the Board of Trustees unani¬ 
mously approved a new curriculum. Each 
course was prepared by all departments con¬ 
cerned through the curriculum committee of 
the faculty after a study of two years. This 
center, or “nuclear” curriculum took the 
place of the old requirements for graduation. 
The aim was to integrate and correlate cer¬ 
tain courses, insuring the general education, 
as well as the special education of the stu¬ 
dent. 

One of the courses, prepared by the natural 
science group and adopted by the committee 
and the faculty, was a science course which 

integrated all the sciences and still gave the 
student material on the college level. This has 
been the science requirement since 1945. Of 
course, the regular science major, such as pre- 
med., chemistry, physics, and engineering do 
not take this course, but take in its place the 
regular courses in their fields. 

History of the Science Course at Howard 

Howard College has been experimenting 
with such a course since 1923. The first ex¬ 
periments were tried by Dr. Roger Allen, 
now Dean of the School of Arts & Sciences at 
the Alabama Polytechnic Institute. When he 
left Howard, Dr. John R. Sampey, Jr., now 
Professor and Head of the Chemistry Depart- 
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ment at Furman University at Greenville, 
S. C.. continued its development. Very few 
colleges at that time had anything like this 
course. Howard College was pioneering in 
the field. A number of articles appeared in 
the Journal of Chemical Education from 
1926 to 1936, describing the subject matter 
and progress made. It went under the name 
of “Pandemic Chemistry”. Dr. Sampey de¬ 
veloped a text as well as a laboratory manual 
for the course. 

When Dr. Sampey left Howard College 
for Furman University, Pandemic Chemistry 
was taught under my supervision at Howard 
College, and Dr. Sampey at Furman. A year 
or two before the war, however, it was dis¬ 
continued on account of the lack of staff and 
introduction of subjects needed for the war 
effort. 

While Howard College was discontinuing 
its experiments on a science course for the 
general student, other colleges and universi¬ 
ties were developing and writing textbooks 
on the subject. The prevalent approach was 
that of dividing sciences into the Physical and 
the Biological. The Universities ot Chicago, 
Columbia, Colgate, Iowa, Minnesota, Illi¬ 
nois, Wisconsin, Florida and others experi¬ 
mented with tin's idea. There are now a num¬ 
ber of excellent textbooks available which 
can be used to otter a course in Physical 
Science and one in Biological Science. 

The Course as Dei'eloped at Howard 

At Howard College the course that was 
finally inaugurated in the fall of 1945, at¬ 
tempted to integrate all the different 
branches of science, cutting across traditional 
boundaries. It offers an orientation in a mod¬ 
ern scientilic world and earnestly endeavors 
to teach all students to appreciate logical 
methods and to rely only on established 
truth. 

The center, here, is Man. All branches of 
science are needed in order to understand 
him lully. The course is not developed hori¬ 
zontally, but vertically, or rather topically. 
I he topics are chosen judiciously as they are 
needed in the study of Man. For example, 
when the parts of the eye are explained, light 
is also introduced, lor Man sees with his eyes, 
but it is light affecting the optic nerve that 
helps him to see. Similarly, when the ear is 
studied, sound is brought into the discussion. 
I he nervous system involves electricity and 
magnetism. Respiration brings out the gas 

laws, which in turn are explained by the 
kinetic molecular theory. All these and other 
topics are considered in some detail on the 
college level, referring the student to college 
texts or some of the new physical and bio¬ 
logical general science textbooks. 

The subject matter is divided into twelve 
units which are coordinated so that the tran¬ 
sition from one-unit to the other is smooth 
and logical. The first unit is Man, his place 
in the animal kingdom, lossil men, geologic 
records, geologic eras, ages, and subspecies of 
modern man. 

Man is a living organism among many 
other living things. Logically, the second 
unit is the Living World. The material out 
of which all living things are made up is 
called protoplasm. Even man is composed of 
this material. Its chemical composition is ex¬ 
plained. Here the elements are introduced, 
atoms and molecules are studied. An attempt 
is made to differentiate between living and 
non-living things. The theories regarding the 
origin ot life are outlined. One, namely spon¬ 
taneous generation is considered in detail. 
The evidence for and against the theory is 
presented, with emphasis on the idea that 
theories can be modified and even discarded. 

Time and space do not permit me to go 
into all the twelve units. The first and second 
were mentioned in some detail to give one 
a conception ol the development ol the rest 
of the units which follow: 

III. Fhe Location ol Man’s Home, the 
Earth, in Relation to the Rest of the 
Cosmos. 

IV. Man’s Home and its Envelope, the 
Atmosphere. 

V. Conservation of the Matter ol the 
Earth and its Atmosphere. 

VI. Man and Energy ol Mundane Vctivi 
lies. 

VII. Man’s Work and the World's Work. 
VIII. Man’s Efforts to Mold his 1 in iron 

ment lot his own Bui poses. 
IX. Man's Masterv ol Some Filings in his 

Environment. 
X. Man’s Realization ol the W anton Use 

ol Nature's Bounties. 
XI. M ail’s Perpetuilv. 

XII. M an and Modern Socielv in the 
Atomic \ge. 

Each ol these units can be expanded and 
contrac ted at will. The course can be used lor 
two quarters, two semesters, or three or loin 
semesters. V Howard ii lasts two semesteis 
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lor eight hours ot credit, four each semester, 
and is meeting three times a week. The credit 
can vary depending upon t lie number of se¬ 
mesters. A four-semester course can carry 12 
hours, or 16 hours ot credit, depending upon 
the quantity ol material covered. 

Laboratory 

A laboratory manual has been developed 
lor this course. It has in it at least 20 differ¬ 
ent experiments. The two-hour period should 
be used, and is being used now at Howard 
for discussions, as well as for performing ex¬ 
periments. The instructional staff should be 
sufficient in number to allow for an instruc¬ 
tor: student ratio of one to twenty at the 
most. At Howard there is a full-time instruc¬ 
tor for the laboratory. The class is divided 
into sections of 20 students, each meeting once 
a week for discussion and for the experiments. 
Here is where the student can ask questions 
and see the correlation between the labora¬ 
tory and the lecture and life experiences. 

The purpose ol the first experiment is to 
demonstrate that all living things produce 
carbon dioxide and utilize oxygen. The es¬ 
sential or preparatory details are explained 
to the student before he goes to the labora¬ 
tory. Hie object ol the experiment is to cor¬ 
relate it with the lecture. In the laboratory 
he learns how to use a Bunsen burner, how 
to bend glass tubing. He builds an apparatus 
lor leading the carbon dioxide from the tube 
containing the living organism to another 
tube hall lull ot a very dilute sodium hydrox¬ 
ide solution. I lie presence of CO., is tested 
by the formation of a white precipitate of 
calcium carbonate upon the addition of lime 
water. The living organism used here is yeast. 

I lie student proves that man produces the 
same gas by bubbling his breath through 
distilled water and then adding lime water. 
He obtains the same white precipitate of cal¬ 
cium carbonate. The symbols for these sub¬ 
stances and the chemical equations for the 
reaction are used all the way through the 
experiment. All these experiments are on the 
college level. Similar experiments are found 
in regular college physics, chemistry and biol¬ 
ogy laboratory manuals. 

The Teaching of the Course 

One person is chosen, because of his experi¬ 

ence, to take charge of the course and to con¬ 
duct some ot the lectures and the discussions. 

He gives the tests, corrects the papers and su¬ 
pervises the laboratory. In short, he is held 
responsible lor the course. 

In turn, he calls on teachers from the dif¬ 
ferent departments to lecture on the specific 
topics. On the eye, a biology instructor gives 
the lectures; on light, the physics man is 
asked; on geology, the geology man, and on 
astronomy, the astronomy man, and so forth. 
The director ol the course, in a previous lec¬ 
ture, has coordinated the topic to come in 
with the preceding discussions and lectures. 
He attends all lectures and studies all refer¬ 
ences, just as the students do, and more. His 
is a difficult, time-consuming task. He should 
not teach more than two courses, the science 
course and one in his lield. Even then, his 
teaching load is close to the maximum. 

Howard College is fortunate in having on 
its faculty men who cooperate fully, willingly 
and enthusiastically with this program. This, 
and the time and effort put on it by the co¬ 
ordinator (director chosen above), have made 
the course a success. 

There is one more fundamental procedure 
which has not been mentioned. No textbook 
is used. The student is referred to the library 
for detailed information on the different 
topics discussed. It is believed that self-educa¬ 
tion is more lasting and valuable than spoon¬ 
feeding. T here are texts available covering 
the different topics in enough detail for this 
purpose. T he coordinator gives out the refer¬ 
ences at the beginning of the topic and makes 
up his texts and examinations mostly from 
these references. T he discussions in the lab¬ 
oratory and during recitations bring out the 
relationships between the lectures and the 
references. 

A syllabus has been developed for the guid¬ 
ance of the student as well as the coordinator. 
It is a brief outline of the subjects selected 
with great care. Each topic chosen has not 
only its own extensive ramifications, but it 
has also its roots in many other fields. The 
syllabus charts only the arterial highways and 
most important by-roads, and gives the trav¬ 
eler adequate guidance in the general direc¬ 
tion of adaption to modern living. 

In addition to the references, the student 
is required to hand in once a week a card, 
size 5x7 inches. On this card he reports 
some scientific discovery he has read about 
in some recent periodical that week, and 
about which he wants to get more informa¬ 
tion. Quotations are allowed, but he must 
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give in his own words his opinion regarding 
the significance and value, it any, of the dis¬ 
covery. His card is graded on sentence struc¬ 
ture, spelling, punctuation and so forth (thus 
coordinating the course with Freshman Eng 
lish), and on the thoughtfulness of his 
opinion. 

The purpose of this requirement is to open 
for the student a world of magazines and 
books that otherwise he would have no idea 
existed. A tabulation of these cards by our 
library staff, showed that during the year the 
students used over forty different magazines 
dealing with scientific discoveries—a new 
world for the general student. Reports from 
library inspectors show that the Howard Col¬ 
lege library is used more by undergraduates 
than any other library in the South. 

Evaluation of the Course 

The course has been offered now for five 
years. From the beginning it has been very 
popular with the students. Many question¬ 
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naires were prepared to test the knowledge 
acquired and interest developed. In all cases 
the results were in favor of the course. Dur¬ 
ing the last two years Graduate Record Ex¬ 
amination results have shown that our stu¬ 
dents compare favorably in general science 
with the national average, if not a little 
above. 

Every year at the end of the second se¬ 
mester or quarter, the students were asked to 
turn in an unsigned statement giving their 
criticisms of the course, and telling us 
whether they would have preferred a straight 
biology, chemistry, physics, or any other 
branch of science. Invariably ninety to ninety- 
five per cent said that they would rather have 
this general course than any of the others. 
File other five or ten per cent would have 

preferred some single science they had be¬ 
come interested in. At Howard, the faculty 
and administration both consider this one of 
the most successful courses in the Nuclear 
Curriculum. 
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SECTION I 

BIOLOGY AND MEDICAL SCIENCES 

A further stu<l\ of the Chromosome Morphology of 

some species of Trillium. Pail C B.AiLrv. Alabama 

College, Montevallo. A study was made recently of 

the chromosome morphology of several sessile species 

of Trillium (Bailey 1951) in an attempt to determine 

whether there existed anv variations between the 

chromosome morphology of several of the sessile spe¬ 

cies, and, if any variations did occui, whether thev 

were sufficient to separate species or make groupings 

of species. I his investigation is a further attempt 

to determine whether anv significant variations do 

occur between species. The criteria used were those 

which had been employed previously, that is, the 

total length of the normal chromosome complement, 

the total length of individual chromosomes, and the 

relative length of the chromosome arms. 

Ten different species of Trillium were used in this 

study. These species included T. Hugeri Small, T. 

ludovicianum Harbison, T. J’aseyi Harbison, T. 

Catesbaei Ell., T. grandiflorum (Michx.) Salisb., T. 

flexipes Raf., T. cernurn L., T. nivalle Riddell, T. un- 

dulatum Willd.. and T. erectum L,. Fresh growing 

root tips were used as a source of material and all 

material for study was prepared using the Feulgen 

technique together with a squash method. 

Results of this study are given below. 

1. Certain species ot Trillium may be separated cn 

the basis of the total length of their chromosome 

complements. 

2. The arrangement of all species of Trillium into 

definite groups on the basis of the total length of 

their chromosome complements would be difficult. 

3. Total length of individual chromosomes and 

arm length ratios may offer some help in the separa¬ 

tion of certain species of Trillium. 

4. Chromosome morphology remains faith constant 

for collections of the same species made from differ¬ 

ent localities. 

Variations within three litters ot diamond-backed 

water snakes (Natrix rhombifera rhombifera). James 

M. Boyles. University of Alabama, University. This 

papet submits an analysis of each of three litters of 

diamond-backed water snakes (Natrix rhombifera 

rhombifera (Hallowed)) born in captivity on August 

2b, September 4, and September 14, 1951. Variations 

in scale counts are presented as recorded during a 

study of the preserved young in each litter. The 

counts checked for intra-littei variations include the 

dorsal, ventral, subcaudal, supralabial, infralabial, and 

temporal scales, together with notations of the num¬ 

ber of ventral scales altered by the umbilicus, the 

number of dorsal blotches in the color pattern, and 

the presence of either a single or divided anal shield. 

I his study was made in the hope of determining 

which, if any, of these recognized scalation patterns 

currently in use by herpetologists are sufficiently 

stable within this species of water snake to be used 

in its classification. 

Antagonists to the growth of oral lactobacilli. 

Virginia Win i l sim-Cari son. Louis V. Farina, and 

Warner YV. Carlson. Department of Biochemistry, 

Medical College and School of Dentistry, University 

of Alabama, Birmingham. The control of dental 

taries through the use of antagonists ol substances 

csseniial to the growth of oral lactobacilli appears to 

be feasible. The present investigation was conducted 

with Lactobacillus acidophilus 4646 (American Type 

Culture Collection). In a chemically defined medium, 

ii was demonstrated that the organisms possess a 

strong requirement for the presence erf manganous ion. 

By adding an agent such as sodium citrate, which 

forms a non-ionized complex with manganous ion, it 

was possible to control growth of the organisms. 

Yddecl manganous ion, but not magnesium ion. was 

able to overcome this inhibitory effect. Sodium ci¬ 

trate was found to be effective in the concentration 

range of 0.5 to 1.0 per cent. A large number of other 

sequestering agents other Ilian citrate ion also were 

investigated, along with cationic ion exchange resins 

such as amberlite IRC 50 and 100. The most effec¬ 

tive compound was found to be ethylene diamine 

tetra acetic acid, which completely inhibited growth 

in concentrations as low as 0.1 per cent. Since added 

manganous ion could only partially overcome the 

inhibitory effect of this agent, it is likely that it 

exerted a complexing action with several substances 

essential to the growth of the organisms. 
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Studies on dextran-sucrase. Warner W. Carlson, 

Carmen L. Rosano and Virginia Whiteside-Carlson, 

Department of Biochemistry, Medical College and 

School of Dentistry, University of Alabama, Birming¬ 

ham. Yen few studies have been reported on the 

enzvme system involved in dextran synthesis by bac¬ 

teria of the genus Leuconostoc. A simple method has 

now been developed for obtaining concentrates of this 

enzxme, dextransucrase. It involves culturing the 

organisms in a 2 per cent sucrose, casein hydrolysate 

medium for 48 hours, after which the bacterial cells 

are removed by centrifugation at 25,000 r.p.m. in a 

Sharpies supercentrifuge. The cell mass, suspended 

in chilled citrate buffer at pH 6.3, is made to a 

paste with pumice, after which the cells are disinte¬ 

grated b\ grinding, the mixture being kept chilled 

throughout the process. The suspension is then 

cleared by centrifuging in the cold at 3500 r.p.m.. 

and the supernatant solution, containing the enzyme, 

stored in the cold until used. The method as out¬ 

lined yields the enzyme which exists in the medium 

in association with bacterial cells. By half-saturating 

the medium with ammonium sulfate prior to centri¬ 

fugation in the Sharpies, it was possible to obtain 

both cellular enzymatic material and extra cellular 

enzvme present free in the medium. The results ob¬ 

tained indicated that 71 per cent of the total dextran¬ 

sucrase content of the original fermented medium 

was associated with cellular substance, while 29 per 

cent existed free in the medium. With the aid of 

these enzvme concentrates, studies were made of such 

factors as the Michaelis constant, reaction order in 

dilute and concentrated sucrose solutions, anti the 

ability of various substances to inhibit dextran syn 

thesis. Supported in part by a grant from the Division 

of Research grants and Fellowships of the National 

Institute of Health, United States Public Health 

Sendee. 

Studies on a stimulatory factor present in raw cane 

sugar. Warner W. Carlson, William F. Ferro anti 

Virginia Whiteside-Carlson, Department of Biochem¬ 

istry. Medical College and School of Dentistry, Uni¬ 

versity of Alabama, Birmingham, Alabama. A factor 

present in raw cane sugar stimulates growth and dex¬ 

tran synthesis by Leuconostoc mesenteroides and I,, 

dextranicum. Identification of this factor by Stacey 

(Stacey, J. Chein. So., 853, 1947) as p-aminobenzoic 

acitl has been disproven (Whiteside-Carlson and Carl¬ 

son, J. Bact. 58, 143, 1949). In (lie present study a 

number of methods for isolation of the factor were 

investigated, the best being absorption of the com¬ 

pound on an anionic exchange column of the type 

of amberlite IRA-400. The factor can be eluted from 

the ion exchange column by 0.1 N HClor I N acetic 

acid. Finale fractions rich in the factor are char¬ 

acterized by a yellow color. The fractions were as¬ 

sayed by the use of media of known composition con¬ 

taining the various members of the B-group of vita¬ 

mins. In such media the compound has been found 

to stimulate the growth of various strains of I .mesen¬ 

teroides, I..dextranicum, Lactobacillus acidophilus, 

L.arabinosus, L.delbruckii, and Streptococcus faecal is. 

I 65 

It was inhibitory to the growth of Lactobacillus fer- 

menti. Since the raw sugar factor failed to support 

growth of Leuconostoc citrovorum 8081, it was shown 

not to be a member of the folinic acid group of vita- 

mins. It has also been shown not to be identical with 

a variety of plant sterols or with betaine, compounds 

known to occur in raw sugar. The ash obtained on 

incinerating samples of raw sugar failed to stimulate 

the growth of Leuconostoc, demonstrating that the 

factor is oganic in nature. Supported iti part by a 

grant from the Division of Research grants and Fel¬ 

lowships of the National Institutes of Health, United 

States Public Health Service. 

Bacterial flora of the throats of poliomyelitis pa¬ 

tients. F. M. Schabel, Jr., A. E. Casey, and W. I. 

Fishbein with the technical assistance of J. Andrews, 

J. Gunn, R. L. Davis, E. Salter, and M. W. Wrenn. 

(From the laboratories of The Birmingham Baptist 

Hospital and the Medical College of Alabama, Bir¬ 

mingham, Ala., and the Chicago Health Depart¬ 

ment, Chicago, Illinois). T he frecjuency with which 

sore throat or “red throat” without pain is com¬ 

monly observed in clinically recognized cases of 

poliomyelitis, and the observation that sore throat 

is significantly related to the more marked symptoms 

of poliomyelitis virus infections in man prompted us 

to analyze the bacterial flora of the throats of polio¬ 

myelitis patients and to compare it to the throat 

flora of individuals without poliomyelitis virus infec¬ 

tions in an attempt to determine whether or not 

poliomylitis virus infections in man are associated 

with a distinguishing bacterial flora in the throat. 

Three types of individuals were studied (1) hos¬ 

pitalized poliomyelitis patients, both paralytic and 

bulbar types, with and without sore throats, (2) 

hospitalized patients, not infected with poliomyelitis 

virus, but with sore throats, and a group of control 

individuals, neither hospitalized nor with recognized 

illness and without sore throats. 

All the individuals studied had essentialh the 

same bacterial flora in their throats and the organ¬ 

isms, with few, if any exceptions, commonlv consid¬ 

ered normal throat flora. These findings indicate 

that the bacterial flora of (he throats of poliomyelitis 

patients is not markedly different from that of normal 

individuals and confirms the earlier observations of 

Toomey. 

Molecular weights of proteins from surface ten¬ 

sion data. Alan Hisey and Robkri F. Sii wari , them 

istry Department, University of Alabama, University. 

It has been shown repeatedlv, b\ W illard Gibbs and 

others, that the lowering of the surface tension In 

solutes is due to excess concentration of the solute 

on the surface of the solution. Proteins spread thus 

on a surface usuallv undergo chemical alteration or 

denaluration, and therefore the final surface tension 

bears no relation to the concentration of the tindet 

lying solution. Bull and Neuraih calculated from 

diffusion data that a l'rcshlv formed surl.no of a 

protein solution should be saturated some little time 

before appreciable denaluration could occur It 
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seemed to us that a rapid measurement of the sut- 

face tension might be inserted between these two 

critical reactions and give data of thermodynamic 

significance. Traube's stalagmometer method has 

given values for egg albumin and hemoglobin which 

permit calculation of tlie respective molecular weights 

by using the familiar absorption equation of Gibbs. 

When the logarithm of (lie weight concentration of 

the solution is plotted against the lowering of the 

surface tension, a straight line is obtained whose 

intercept on the concentration axis gives the molecular 

weight of the protein. 

Mitotic activity in the gastric glands of the rat. 

Thomas E. Hunt, Department of Anatomy, Medical 

College of Alabama and School of Dentistry, Univer¬ 

sity of Alabama. Birmingham. The number and dis¬ 

tribution of mitoses in gastric glands of mature rats 

were determined 8 hours after giving colchicine. The 

animals were killed either at 8 A.M., 4 P.M. or mid¬ 

night. No diurnal rhythm could be established 

because there is more variability in mitotic activity 

in different animals or in different regions of one 

stomach than there is in animals killed at different 

times. Distribution of mitoses was determined at 

different mucosal levels by plotting the occurrence in 

seven 85 ^ zones, the first of which covered the 

foveolae and the seventh the fundus of the glands. 

Ninety-two per cent of mitoses occurred in the set 

ond zone, 5% were in the third, and the others were 

widely scattered in all other zones. Different regions 

of the same stomach showed mitotic activity varying 

from 16 to 82 mitoses per linear mm of sections 

6 fj, thick. Within an area of 2 or 3 mm the activity 

was fairly uniform but adjacent areas differed 

markedly. The average number of mitoses in all 

sections examined was 25 per mm. The distribution 

of mitotic figures 12, 18 and 24 hours after admin 

istration of colchicine offered no evidence to show 

the fate or migration of dividing cells such as Leblond 

described in the intestine. 

Influence of Salivary Gland Extirpation on Develop¬ 

ment ol Dental Caries in the Syrian Hamster. C. E. 

Klappek, University of Alabama, Schools of Medicine 

and Dentistry, Birmingham. In these laboratories 

it has been observed that hamsters maintained on a 

non-cariogenic laboratory diet until 45 days of age 

resist the development of dental caries when placed 

on a modified H.W.C. diet (sucrose completely re¬ 

placing coarse corn). When caries do occur, they are 

confined primarily to the third molars. In the 

present study, 30 adult Syrian hamsters, 45 to 70 days 

of age. have had the major salivary glands removed. 

Prior to the operation they have been fed a non- 

cariogenic laboratory diet. For a period of approxi¬ 

mately 100 days after the operation they have been 

maintained on the modified H.W.C. diet (sucrose 

completely replacing coarse corn). On (his regime, 

severe caries developed in almost all of the molar 

teeth. The greatest destruction is observed in the 

first molars and the least in the third molars. The 

severity and pattern of the experimental caries is 

in sharp contrast to that observed in non-desalivated 

animals and points to the important role of saliva 

m (lie production of dental caries in the adult Syrian 

hamster. 

Effect of mercurial diuretics on bromide elimination. 

A. E. Hussar, M.D., Tuscaloosa, Alabama and H. L. 

Hoi.lf.y, M.D.. Birmingham. The aim of treatment 

of bromism is the cpiick elimination of the bromide 

ion from the system. Lhitil the present time, the 

administration of NaCl has been tire only accepted 

therapeutic regimen. This method is based on the 

fact that chlorides displace bromide ions when bro¬ 

mides are withheld and chlorides furnished to the 

body tissues. The liberated bromide is then excreted 

in the urine. This treatment of bromism, however, 

lias not been very satisfactory because the bromides 

are eliminated slowly, making the recovery period 

from symptoms, prolonged. 

I he fallacy that the kidney does not differentiate 

between chloride and bromide ions has existed for 

quite a while. Palmer and Clarke (J. Biol. Chem., 

99:435, 1932) and Bodansky and Modell (J. Pharm. 

& lvxp. Therap., 73:51, 1941) have shown that the 

preferential excretion of chlorides over bromides does 

exist. They have demonstrated that in the formula 

Bromide (Urine) : Total Halide (Urine) 
K =- 

Bromide (Serum) : I otal Halide (Serum) 

value of K was below, (around 0.4). In animal ex¬ 

periments, this ratio was increased by the admin¬ 

istration of either chlorides, bromides or mercurial 

diuretics. We decided to investigate the value of 

mercurial diuretics in the treatment of bromism. 

Five patients with blood bromide levels of 284, 

250, 230, 130, and 100 mg. %, respectively, received 

mercuhydrin injections at 3 day intervals. Two of 

them were given 6 gms. of sodium chloride, and the 

third patient was given 6 gms. of ammonium chloride 

daily during the course of treatment. Idle last two 

patients were given alternating courses of sodium 

chloride and ammonium chloride. Mercuhydrin was 

administered every third day. The 24 hour urinary 

excretion of bromides were determined daily. The 

two days between injections served as controls. 

It was found that a mercurial diuretic increased 

bromide excretion by increasing the urinary bromide 

concentration, together with increased urinary output, 

and. in some instances, bv increased urinary output 

without increased urinary bromide concentration. 

The total bromide excreted in the latter patients, 

(hough not as marked as those in the former, was 

substantial. 

It is suggested from this study that the most ef¬ 

fective therapy of bromide intoxication is the com¬ 

bined administration of ammonium chloride and 

sodium chloride, together with mercurial diuretics. 

The Effect of Cortisone and ACTH on Renal Ex¬ 

cretion of Chlorides. J. E. KiMBROUf.it, R. M. Light- 

foot, and Howard L. Hollev, Birmingham. A chlo¬ 

ride deficit alkalosis commonly develops in patients 

treated with corticotropin and cortisone. The pur- 



Abstracts of Papers Presented 1952 167 

pose of this stuck was an attempt to determine tlie 

mechanism of the production of the chloride loss by 

I wav of the kidney. 

Studies of urinary chloride excretion together with 

urinary volume studies were performed on six pa¬ 

tients receiving corticotropin and cortisone. All the 

8 patients were placed on a fixed diet—identical from 

day to dav—for a control period for not less than 48 

hours before hormonal therapy was instituted. Twen- 

ts-four-hour urine specimens were collected through¬ 

out the period of study, including at least one 24 

hour specimen prior to initiation of therapy. The 

urinary chlorides were determined by the Arnold 

modification of the Volhard technique. 

The results of this study showed a definite increase 

in the total urinary choride excretion beginning 

shortly after the onset ot therapy in patients treated 

with cortisone. There was a concomitant increase 

in the urinary volume. However, the minute concen¬ 

tration of chloride per unit of urine before and after 

therapy did not change. Although (he total chloride 

excreted was increased, there was no selective increase 

in excretion of this ion. 

The inhibiting action of cortisone on the anti¬ 

diuretic hormone no doubt accounted for the diuresis 

which was accompanied by chloride loss from the 

body. 

In patients receiving corticotropin therapy, there 

was a consistent initial retention of water and chlo¬ 

ride which was followed shortly by a similar pattern 

of water and chloride excretion as that seen in pa¬ 

tients on cortisone therapy. Early elaboration of the 

electrolyte retaining hormone, similar to desoxycorti- 

costerone, by the adrenal cortex under influence of 

the stimulating drug w'as thought to account for this 

early pattern of chloride and water retention. 

An Artificial Mouth lor Caries Research. R. O. 

Laffre, H. C. Elliott and Ward Pigman, Biochem. 

Dept., Medical and Dental College, University of Ala¬ 

bama, Birmingham. If, as widely accepted, tooth de¬ 

cay is primarily an attack on the tooth by external 

factors, it should be possible to reproduce these 

conditions outside of the mouth and produce in vitro 

dental caries. This approach does not mean that 

internal factors such as local differences in the chem¬ 

ical composition or micro-structure may not be im¬ 

portant. As long as 75 years ago Magitot claimed 

to hate produced typical decay in human teeth placed 

in bacteriological media and inoculated with saliva. 

Numerous later workers confirmed these findings, but 

others decided that simple acid decalcification re¬ 

sulted. 

In the work described in this paper, a new ap¬ 

proach to this problem has been made. An appara¬ 

tus, called the “artificial mouth” has been designed. 

Ibis apparatus consists of a cylindrical funnel in 

which human teeth mounted in wax are placed. 

Bacteriological nutrient medium is allowed to fall 

dropwise on the teeth. It is possible to reproduce 

many conditions of the mouth in this fashion. Pre¬ 

liminary results of the use of the "artificial mouth” 

will he reported. 

The Mechanism of Adrenal Cortex Reaction to 

Stress. L. I.. Langley, P. W. Scokfl and J. A. White- 

side, From the Department of Physiology, Medical Col¬ 

lege of Alabama and the University of Alabama School 

of Dentistry, Birmingham. It is well established that a 

wide variety of stress conditions causes increased ac 

tivity of the adrenal cortex. Two possibilities have 

been suggested. There is evidence to indicate that 

the first response of the organism is a nervous activa¬ 

tion of the adrenal medulla. Epinephrin is then 

thought to stimulate the anterior lobe of the pituitary 

to liberate ACT H which, in turn, activates the adrenal 

cortex. A slower, but perhaps more important 

mechanism pictures the stress conditions causing an 

increased utilization of adrenal cortical hormone, as 

a result the blood level of this hormone decreases 

causing an outpouring of ACTH which activates the 

adrenal cortex. 

Using rats exposed to low atmospheric pressures we 

find that both liver glycogen accumulation and 

adrenal ascorbic acid values to be good indicators of 

adrenal cortical activity. With this technique it has 

been demonstrated that the adrenal medulla does 

play a role in the stress reaction. It has also been 

found that so long as hypocapnia is prevented there 

is no adrenal cortical activation. This suggested 

that the disturbed acid-base balance may be an 

essential link in the sequence of events set off by 

stress. This possibility is supported by the observa¬ 

tion that nephrectomized rats give no indication of 

adrenal cortical activation in respone to stress. 

It is suggested that in the normal animal the dis¬ 

turbed acid-base balance is compensated for by renal 

function which utilizes abnormal quantities of adrenal 

cortical hormone. As a result ACT41 is liberated and 

the adrenal cortex activated. 

The Effect of Cortisone and Corticotropin on the 

Renal Excretion of Potassium. Rohiri M Lightfoot, 

K. Lemone Yielding, James E. Kimbrough and 

Howard L. Holley, Depart meats of Medicine and 

Biochemistry, Medical College and School of Den¬ 

tistry, University of Alabama. Birmingham. Studies 

of urinary potassium excretion, together with 

urinary volume determinations, were performed on 

three patients receiving cortisone and the three pa 

tients receiving corticotropin. I he patients showed a 

definite potassium diuresis. \ comparison is made be¬ 

tween these findings and the effects of cortisone and 

corticotropin on the renal excretion of chlorides. In 

contrast to the patassinm diuresis, it was found that 

in patients receiving corticotropin there was an initial 

retention of sodium and chloride. 

Opportunities of the Rocks Mountain Biological 

Laboratory for the Biologist. II \ Mi (at lough. 

Howard College, Birmingham. 1 he Rocks Mountain 

Biological I.allocators is located at an elevation ol 

9,500 feet in the Uunnison National forest on the 

western slope of the Rocks Mountains in Colorado 

The area is rich in hiologual materials, with access 

to alpine tundra, pel ran subalpine forest, and sage 

brush rangeland. I he flora and fauna ate abundant 
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any typical of the higher Rocky Mountain areas. The 

laboratory offers course work in various field aspects 

of biology, making use of the material available. Re¬ 

search by students or independent investigators is 

encouraged. The Gothic Natural Area within the 

laboratory region is used for study and research under 

direction of the laboratory. 

Studies in the Gothic Natural Area: I. General Con¬ 

siderations. H. A. McCullough, Howard College, 

Birmingham. In introducing a series of studies in the 

Gothic Natural Area, certain general considerations 

are to be taken into account. The Gothic Natural 

Area is set aside in the Gunnison National Forest, 

Gunnison County, Colorado, for the purpose of study 

and research under the joint direction of the Forest 

Service and the Rocky Mountain Biological Laboratory. 

General climatological data are available from 1909 

to date for (he town of Crested Butte, which is seven 

miles from the Gothic Natural Area. The tempera¬ 

ture is cold in winter, comfortable in summer. The 

annual precipitation averages about 23 inches, with 

considerable snowfall. The soils of the area are 

derived from the Pierre shale, which overlies the en¬ 

tire area. I he vegetation is considered under three 

major headings: the plants of the mature spruce fir 

forest and of areas approaching climax, those of the 

grassland areas, and those of the brush areas. Only 

general descriptions are given, since these several 

areas are to be considered in detail in later papers. 

A Comparison of Salivary Secretions. David Platt 

and Ward Picman, Biochemistry Department, Medical 

College and School of Dentistry, University of Ala¬ 

bama, Birmingham. In conjunction with other work 

in our laboratory on the characterization of mucin 

obtained from pooled human saliva, we have obtained 

a mucin-like material from cattle submaxillary 

glands. This is the first step in the process of 

analyzing the mucin and amylase secretions of the 

various tattle salivary glands. The exact nature of 

the secretion of each salivary gland has not been 

definitely established as yet. File sublingual gland 

is a mucin secreting gland, the submaxillary gland, 

both serous and mucin secreting and the parotid 

solely serous. 

Jhe earliest attempts to extract mucin from the 

submaxillary gland by precipitation with acetic acid 

or hydrochloric acid proved unsuccessful. The pro¬ 

cedure used in the experiments which are to be re¬ 

ported, is a modification of Hammersten’s work. 

This is based on precipitation with dilute hydro¬ 

chloric acid and the mucin is quantitatively deter¬ 

mined by a turbidimetric method. In developing 

the procedure to be used, the submaxillary gland was 

ground in a meat grinder or in the Waring blender. 

The results of both procedures will be compared. 

The Proteins of Human Saliva. A. Jane Reid and 

Ward Pigman, Biochemistry Depart meat, Medical 

College and School of Dentistry, University of Ala¬ 

bama, Birmingham. One of the principal functions 

of saliva undoubtedly is to protect the tissues of the 

mouth, particularly the teeth. It is well established 

that reduction of salivary flow, as can be obtained 

by the removal of the salivary glands of animals, 

results rapidly in dental decay. 

Proteins are the principal organic constituents of 

saliva. Little is known of the proteins other than 

salivary amylase, which was crystallized by Kurt 

Meyer in 1946. The available analyses indicate that 

the glycoprotein, mucin, may be the principal salivary 

protein. In the present work, the distribution of 

both the carbohydrates and proteins has been deter¬ 

mined. A centrifuged pooled sample of stimulated 

saliva from 150 individuals has been used for the in¬ 

vestigations. 

The salivary carbohydrates are composed of free 

reducing sugar, which has been assumed to be glu¬ 

cose, and bound carbohydrate, presumably a glyco¬ 

protein. 

For the first time, the protein content of saliva 

has been investigated electrophoretically. Both the 

pooled sample, and an individual sample have been 

analyzed. Acetate, phosphate, and barbiturate buffers 

have been used at several pH values. Evidence has 

been obtained for the presence of a minimum of two 

and a maximum of four components. Measurements 

of the conductivity of the protein solutions have made 

it possible to calculate the mobilities of these con¬ 

stituents. 

Again for the first time, the isoelectric point of the 

protein in samples of fresh saliva and a sample of 

pooled concentrated saliva has been determined by 

measuring the turbidity produced by the addition of 

varying amounts of acid. It falls in the pFl range: 

3 to 4. The possibility that mucin forms the dental 

plaque material will be discussed. 

Serum Protein Bound Iodine Determination. 

Carleton W. Shaw and Emmett B. Carmichael, 

Biochemistry Department, Medical College and School 

of Dentistry, University of Alabama, Birmingham. 

The discovery of the element iodine in 1812 and 

latei on of its presence in both sponges and seaweed 

and also erf its presence in the thyroid gland sug¬ 

gested a relationship between iodine and the physiol¬ 

ogy of the thyroid. Ancient medical documents refer 

to the use of ash from burned sponges and seaweed 

in treatment of goiter. The problem of the deter¬ 

mination of iodine in biological specimens presented 

a stumbling block until very recent years. Current 

methods consist of four main steps (1) precipitation 

of the proteins, (2) oxidation of the organic matter 

and iodine by a chromic-sulfuric acid mixture, (3) 

reduction of the iodic acid by phosphorous acid and 

its distillation into KOH, (4) quantitative measure¬ 

ment of the iodine present by its catalytic effect on 

the reduction of ceric sulfate to cerous sulfate in the 

presence of arsenious and hydrochloric acids. Ac¬ 

ceptable recovery of added iodine has been a chal¬ 

lenge to analytical chemists. The method used by 

the authors as developed by Connor and Curtis makes 

possible the recovery of at least 95% added iodine in 

the range found in human serum (0-25).* In skilled 

hands values are reproducible to within ± 5%. The 
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term protein bound iodine represents for all prac¬ 

tical purposes the circulating thyroxine in the blood 

stream. Preliminary studies from this laboratory on 

patients from this section of the U. S. confirm results 

published by other workers in the following condi¬ 

tions (1) high rallies in clinical hyperthyroidism. 

(2) low rallies in hypothyroidism, (3) normal values 

in euthrroidism. 

Some Observations Concerning Dental Caries Pro¬ 

duction in the Syrian Hamster. J. E. Volker, Univer¬ 

sity of Alabama School of Dentistry, Birmingham. 

The influence of age on the production of dental 

caries in the Syrian hamster has been studied in over 

400 animals. It has been observed that hamsters 

maintained on a non-cariogenic diet from birth until 

the 45th day develop only limited caries when they 

are subsequently placed on a cariogenic diet for 

periods of as long as 100 days. If the transfer from 

the non-cariogenic diet to the cariogenic diet occurs 

on approximately the 25th day moderate caries re¬ 

sults after 100 days on the cariogenic diet. The great¬ 

est amount of caries is found in the third molar. If 

the nursing hamster is permitted access to a cariogenic 

diet at the 10th day of age, severe caries of all of 

the molar teeth develops within 45 days after weaning. 

These results suggest that teeth brought into contact 

with fermentable carbohydrates immediately after 

eruption are highly susceptible to decay. In contrast 

teeth that are protected from contact with fermentable 

carbohydrates until sometime after their eruption 

have a considerable resistance to decay. 

Kinetics of Benzoic Acid Metabolism. Hsien Wu 

and Daisey Yen Wu, Biochemistry Department, Med¬ 

ical College and School of Dentistry, University of 

Alabama, Birmingham. In the hippuric acid test 

of liver function as ordinarily performed, the amount 

’Gamma. 

of sodium benzoate administered is so large that the 

test measures the rate of synthesis of hippuric acid 

from glycine that is already available. In the pres¬ 

ent study, the amount of benzoate administered is 

much smaller, and no undue demand is made on the 

body to synthesize glycine. Under this condition, the 

amount of glycine normally available in the metabolic 

pool may be assumed to remain constant, and the 

rate of hippuric acid synthesis may be expected to 

follow the first-order law with respect to benzoate. 

At least three steps are involved in the metabolism 

of benzoate: (1) Absorption of benzoate from the gut, 

(2) conversion of benzoate into hippurate and (3) 

excretion of hippurate. Knowledge of the rates of 

the separate steps should be more useful than the 

over-all rate of hippuric acid excretion. 

Sodium benzoate in amounts of 1.5 gm or less 

was administered to normal subjects. Urine was 

collected at intervals of 15 minutes, and hippuric 

acid was determined by a new method in samples of 

10 nd or less. Hippuric acid was also determined 

in the urine of the same subjects for the same period 

of the day when no benzoate was given. The data 

of the rate of excess hippurate excretion after admin¬ 

istration of benzoate were analyzed mathematically, 

and found to fit an equation for 3-step consecutive 

reaction as assumed above. 

The Effect of Cortisone and Corticotropin on Uri¬ 

nary Excretion of Sodium. K. Lemon e Yielding, 

Robert M. Lichtfoot, James E. Kimbrough and 

Howard L. Holley, Departments of Biochemistry 

and Medicine, Medical College and School of Den¬ 

tistry, University of Alabama, Birmingham. Studies 

were undertaken to compare the urinary excretion 

of sodium under cortison and under corticotropin 

therapy. Three patients receiving cortisone showed a 

definite sodium diuresis, whil 3 patients receiving 

corticotropin showed an initial retention of sodium. 

These changes closely paralleled those of chloride. 

SECTION II 

CHEMISTRY 

A Law for the Thermal Expansion of Normal 

Liquids. J. F. Duccar. (1) Definitions: A normal 

liquid is a liquid that does not change its molecular 

weight when heated. 

Critical temperature is a temperature, near the 

physical critical temperature, which corresponds to 

the critical temperature of the modified Ramsay and 

Shields Eotvos Equation. 

(2) The Thermal Expansion Law: Every normal 

liquid at the same distance below its critical tempera¬ 

ture has the same coefficient of thermal expansion. 

This coefficient is inversely proportional to the 

distance below the critical temperature at which il is 

measured. The proportionality coefficient is three 

tenths. 

(3) The Ramsay and Shields modification of the 

Eotvos Equation is solved with the Kayawana equa¬ 

tion with the elimination of surface tension. On dil 

ferentiation we obtain the lermal expansion law. 

(4) Fundamental Equation of Densitv: 

Log. DT — .3 log. (0 - T) -J- log. (0 - 1) 

where DT is density at am absolute temperature I 

and 0 is critical temperature absolute. 

This equation is obtained bv integration of the 

thermal expansion law. 

Darkening of Clucnsvlaniline under V .living Con¬ 

ditions of Moisture and Vciditv. 1 wvrfnci Rosi n 

and Ward Picman, Biochemistry Department. Midiea'. 

('.allege and Dental School. Unix < rsit\ of Alalnima. 

Birmingham. Methanolie solutions of gliiiosvl.iiiiline 

(N-phetiyl D-glucosvlamine) have been used tn om 

laboralorv as a model svstem for the studs of the 

Maillard reaction, the addition of either Indrogen 



170 Alabama Academy of Science 

chloride or HC1 (aq.) to such solutions causes an im¬ 

mediate darkening of these solutions. The darkening 

was followed with a Klett-Summerson Photoelectric 

Colorimeter using a blue filter. 

Under the anhydrous conditions, the amount of 

darkening increases with tlie amount of hydrogen 

chloride added to the system. The addition of HC1 

(aq.) causes an initial darkening which also increases 

with the amount of acid added; however, the less 

acidic solutions become darker after the passage of 

time. An optimum darkening is indicated in solu¬ 

tions containing equivalent amounts of glusosylani- 

line and MCI. 

The glucosylaniline solutions were studied at mois¬ 

ture contents of 0, 5, If), and 20%, and at HC1 con 

centrations from 0.01 N to 2 N. 

Preparation of Some Substituted 3(2)-Pyridazone 

Derivatives. F. ). Stevens and T. D. Griffin, Alabama 

Polytechnic Institute, Auburn. The structure of 2- 

phenyl-4,5-dihydro-3 (2)-pyridazone bears a close rela¬ 

tionship to that antipyrine, a well known antipy¬ 

retic and analgesic. A few derivatives of 4,5-dihydro- 

3 (2)-pyridazone have been reported to have some 

antipyretic activity. T he present paper is a progress 

report on the synthesis of some derivatives of 2- 

phenyl-4,5-dihydro-3 (2)-pyridazone which will be 

tested to determine if their pharmacological proper¬ 

ties differ from those of the parent compound. 

Levulinic acid p-methoxyphenylhydrazone was con¬ 

verted into 2- (p-methoxyphenyl)-4,5-dihydro-6-inethyl- 

3 (2)-pyridazone (I) by ring closure. (I), when heated 

with phosphorus pentachloride yields 2- (p-methoxy- 

phenyl)-4-chloro-6-methyl-3 (2)-pyridazone (II), ami 2- 

(p-methoxyphenyl)-6-methyl-3 (2)-pyridazone (III). Ain- 

monolysis of (II) yields 2- (p-methoxyphenyl)-4-ainino- 

6-methyl-3 (2)-pyridazone (IV). In like manner 2- 

(p-ethoxyphenyl-4, 5-dihydro-6-methyl-3 (2)-pyriclazone 

(V), 2- (p-ethoxyphenyl)-4-chloro-6-methyl-3 (2)pyrida- 

zone (VI), 2- (p-ethoxyphenyl)-6-methyl-3 (2)-pyridazone 

(VII), and 2- (p-ethoxyphenyl)-4-amino-6-methyl-3 (2)- 

pyridazone (VIII) were prepared from levulinic acid 

p-et boxy phenyl hydrazone. 

Preparation of Some 2-Methyl-3-Indoleacetic Acids. 

F. J. Stevens and 1). H. Higginbotham, Alabama Poly¬ 

technic Institute, Auburn. 3-Indoleacetic acid, one of 

the naturally occurring plant growth hormones, has 

been extensively investigated for phytological actions. 

Little attention, however, has been directed to deriva¬ 

tives of indoleacetic acid that are substituted in the 

benzene portion of the aromatic ring. That this 

type of substitution may influence the plant growth 

regulating activity of compounds is strikingly illus¬ 

trated in the case of phenoxyacetic acid. This sub¬ 

stance is not very active but with the introduction of 

one or more chloro groups into the proper positions in 

the ring, activity rises sharply. Previous work by 

F. J. Stevens and .S. W. Fox has shown that 5-chloro- 

2-methyl-3-indoleacetic acid was more active than the 

parent compound and several of its derivatives. 

The present investigation is part of a project to 

extend the number of substituted indoleacetic acids 

available for plant growth regulating tests. The fol¬ 

lowing new derivatives have been prepared by the 

Fischer Indole Synthesis from the properly substituted 

phenylhydrazones of ethyl levulinate: 2-methyl-5-bro- 

mo-, 2-nrethyl-7-bromo-, 2-methyl-5,7-dibromo-, 2,7- 

dimethyl-5-bromo-, 2-melhyl-(4 or 6)-chloro-, and 2- 

melhyl-4-chloro 7-methoxy-3-indoleacetic acids. 

The necessary substituted phenylhydrazines were 

prepared from aniline derivatives by diazotization and 

reduction. 

The Carbon Tetrachloride-Furfural System: Vapor- 

Liquid Equilibrium Relationship. R. E. YVingard and 

H. E. Tubbs, Dept, of Chem. Engr., A. P. I., Auburn. 

The paper reports the method of obtaining the nec¬ 

essary data for the construction of the vapor-liquid 

equilibrium diagram for the carbon tetrachloride 

furfural system and includes a description of the 

apparatus used, method of purifying the materials 

and the method of attack. The equilibrium diagram 

is presented showing the mole percent low boiler in 

the liquid vs mole percent low boiler in the vapor 

at 760 mm. of Hg pressure. 

SECTION III 

GEOLOGY & ANTHROPOLOGY 

Clintonidus, A Distinctive Form of Small Scale 

Structure in The Red Mountain Formation near 

Trnssville, Alabama. John Bensko, Jr., Birmingham, 

Ala. and George W. Conway, Jr., Colorado Sch. 

Mines. A distinctive form of small scale structure 

that is found a few feet below the pebble conglomerate 

of the “Big Seam” near Trnssville, Alabama is de¬ 

scribed by the writers. This peculiar form of bur¬ 

row has the appearance of being a colony of nests. 

The individual forms consist of regularly patterned 

tunnels that radiate from a central cavity and end 

in a small depression. The name “Clintonidus” has 

been suggested by the workers to describe these fos¬ 

sil structures. 

Some Notes on the Petrography and Petrology of 

the Gasper Shale. John Bensko, Jr., Birmingham, 

Ala. A study of the Gasper shale by mechanical and 

heavy mineral analysis is presented with statistical 

diagrams showing the frequency distribution of heavy 

detrital grains and a size analysis of the sediment. A 

discussion of the methods and results of the study, 

with some aspects of genesis as reflected by detrital 

heavy minerals anti size distribution is brought out 

by the writer. 

Man and Maize in Yucatan. A. T. Hansen, Univer¬ 

sity, Alabama. Among the pre-Columbian Maya in 

Yucatan and adjacent areas, the methods of maize 
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production resulted in a characteristic cycle of growth, 

florescence, and decay of local civilizations. The 

cvcle teas repeated many times. 

New crops, tools, techniques, and forms of organ¬ 

ization. introduced since European contact began, 

have modified or wholly abolished the ancient cycle 

over much of the Maya area. But in parts of Yuca¬ 

tan. due to certain geographical limitations, the cycle 

can still be observed. Only the operations of the 

larger societ\. national and international, prevent the 

decay phase of these local cycles from being about 

as disastrous as they were before Columbus. 

Oil, Gas and Salt in Southwestern Alabama.* 

Dr. Walter B. Jones.** Eight years ago Hunt Oil 

Companv completed its #1 A. R. Jackson, Gilbert- 

town Field, Choctaw County, as an oil producer, thus 

ushering in a brand new industry to Alabama. Pres- 

etitlv there are 68 producers in the Gilbertown Field, 

with perhaps a dozen or more yet to be drilled. The 

wells are spread from the Mississippi line eastward 

almost to the Tombigbee River, along a more or less 

complex fault zone. Oil of 19 gravity is being 

pumped from fractured zones in the Selma Chalk 

and from the Eutaw sand. 

Late in 1950 Humble Oil Company brought in its 

#1 Wall Estate as the discovery well of the South 

Carlton Field. Since then a total of eight wells have 

been completed in the Lower Tuscaloosa Sand in the 

southern tip of Clarke County, and one in the ad¬ 

jacent part of Baldwin County. The field straddles 

the Alabama River. The oil is 14 gravity, with 

asphaltic base. Wells are pumped. Much of the 

development in this field is ahead. The structure is 

a short anticline. 

On January 19, last. Humble Oil Company brought 

in a gusher on the Moye place. Unlike the other 

fields, the Moye well of the Pollard field, Escambia 

County, had gas drive of good pressure (2600 pounds), 

and flowed 339.34 barrels in 24 hours through a 3/16 

inch choke. Oil is 30 gravity, brown in color. Gas-oil 

ratio is 45 to 1. The oil is coming from a 27 foot 

section of saturated sand in the Lower Tuscaloosa 

formation, on the southern side of a faulted zone. 

It is now thought that the area should provide about 

35 producers. Use of the gas remains to be worked 
out. 

Discovery of a shallow salt dome at McIntosh, in 

Washington County, in the latter part of 1948, by 

the Gulf and Humble companies, fulfilled predictions 

that salt would be found in Southwest Alabama. 

Chemical industries now operating at McIntosh are 

important additions to our industrial life. Other 

salt domes may be expected at any time. 

In 1951 Alabama produced more than one million 

barrels of oil. I his year it would not be surprising 

if more than double that amount is produced. Both 

the South Carlton and Pollard fields will be heavily 

explored this year. New fields are probable. The 

geology of the area, considered the best in Alabama 

for oil, gas and salt, is such that new fields should 

come as a matter of course. There will lie a lot of 

wells drilled in the area in 1952. 

Since the oil industry of the state seems to be 

centering around Mobile, it is fully expected that a 

large refinery will be built here in the future. 

* Resume of paper given before the Alabama Academy of 
Science, Mobile meeting, February 29. 1952. 

*'State Geologist of Alabama & State Oil and Gas Supervisor. 

Breakage Characteristics of Some Alabama Coals. 

Reynold Q. Shotts. Ten Alabama coals have been 

subjected to a uniform breakage test. The test was 

a modified drop-shattei test and is described. The 

size of coal chosen was the minus 1.05 plus 1.50-inch 

size specified in ASTM Standard D-441 for the 

Tumbler Test for the Friability Index of Bituminous 

coals. Friability indexes of the coals were also de¬ 

termined. 

It was found that when the size-distributions of 

the dropped coals were plotted on Bennett Diagram 

paper, they followed, fairly well, the Rosin-Remmler 

Law of Size Distribution, showing, in most cases, a 

distinct “complement” and “residue.” Various para¬ 

meters from the Bennett Diagrams were plotted 

against friability indexes in the hope that some of 

them would exhibit a close relation to friability. The 

most successful relation was shown by the Rosin 

Rammler size factor, b, and by the “strength index." 

When analyses were plotted on arithmetic probability 

paper, some relation was indicated for the size distri¬ 

bution factor, n, and the size having a probability 

of 50. Only the complement exhibited a “normal" 

distribution. 

Stream Flow and Geology. Melvin R. 'Williams, 

U. S. Geological Survey, Montgomery, Ala. Geology' 

is credited as being one of the more important fac¬ 

tors modifying or controlling stream flows. The con¬ 

trol is exercised through storage of water. The con¬ 

trolling effect is noticeable when the amounts stored 

differ appreciably from the average, either above or 

below. Stream How records from two areas having 

unlike geologic factors were compared to show the 

extent of control exercised bv the varying geologv of 

the two areas. 

A practical use now being made of this type of 

information was discussed and possibility of use in 

other fields was suggested. 

The Archaeology of Mobile County. Vlabama. 

Stevi B. Wimberly, Birmingham. For the past three 

years, the author, together with Di D \\ Jossclvn. 

president of the Birmingham Vnthropological Society, 

has been studying archaeological material from vari 

otis Indian sites in Mobile Countv. 1 he material 

was recovered from excavations conducted bv the 

Alabama Museum of Natural Historv. 

The studies have revealed that the coastal area of 

Mobile County was occupied bv Indians over a con 

siderable period of time. Lite earliest material sng 

gests an approximate date ol 500 \ D. and is related 

most closely to material from Indian sites in the delta 

region of Louisiana. In Louisiana such material is 

identified as "Tchefuncte" and precedes in time 

another group of material termed Marksville 
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Marksville villages appear in Mobile County where 

they precede villages identified as “Weeden Island,” 

a culture derived from Florida. Following the Weeden 

Island material from Mobile County is material 

called “Mississippian”, made and used by Indians who 

knew of White Man’s arrival to this continent, as evi¬ 

denced by bits of glass and crockery from utensils 

traded to the Indians and found scattered through 

the village debris left by these later Indians. 

The identification of these various cultures in 

Mobile County has been derived mainly from pottery 

studies. Thousands of pottery sherds from each vil¬ 

lage have been examined and classified according to 

the pottery classiticatory system in use by archaeolo¬ 

gists working in the Southeastern United States. 

In the Mobile County pottery studies the following 

pottery traits were recognized as sufficiently charac¬ 

teristic to separate one culture from another and so 

identify that culture from site to site: 

Tchefuncte (500 to 900 A.D. approximately) Ves¬ 

sels having thick walls and bearing four short legs 

or a thickened disc-like base. Sand or chunks of 

dried clay mixed with the plastic clay to serve as a 

tempering material (to lessen the likelihood of the 

vessel’s cracking as it was cooled after being fired). 

Decoration consists of random lines of dots and 

grooves accomplished by roughening the vessel 

surface with the crenated edge of a scallop shell. 

Marksville (900 to 1200 A.D. approximately) Ves¬ 

sels globular to cylindrical in shape with circular 

and rectangular bases rarely bearing legs. 

Clay with sand or sand alone as tempering material. 

Decorations usually consist of roughened areas out¬ 

lined by incised lines. 

Weeden Island (1100 to 1500 A.D. approximately) 

Globular vessels bearing rims. 

Sand and rarely shunks of clay used as tempering 

material. 

Decorations consist of flowing lines, either solid 

or dotted. 

Mississippian (1500 A.D. to the banshiment of the 

Indian from the Mobile Bay region.) Vessels bowl¬ 

shaped to globular and often bearing handles or 

appendages of effigy forms such as owl, duck, bear, 

human, etc. . . . 

Crushed shell used as tempering material, rarely 

sand. 

In addition to modeling, decorative techniques 

represented are incising, painting (slipping), and 

engraving (after the vessel had hardened). 

In all of the Indian villages so far examined in the 

coastal region of Mobile County, human burials have 

been few and haphazardly placed: and since no evi¬ 

dence of permanent dwellings were found, it may 

be conjectured that these villages were only tempo¬ 

rarily occupied, probably during the months when 

easily obtained sea food was most abundant. 

SECTION IV 

GEOGRAPHY & CONSERVATION 

Slash Fine Plantations in Fayette County. Frank F. 

Smith, Forestry Department, Alabama Polytechnic In¬ 

stitute, Auburn. Slash pine was experimentally 

planted during February 1945 in four different sites 

in Upper Coastal Plain soils on the Fayette Experi¬ 

ment Forest. The plantations have survived and 

grown well under climatic conditions found about 

150 miles north of the natural range of the species. 

The trees have successfully withstood two severe ice 

storms. 

Adjacent to each of the four slash pine plantations, 

loblolly pine, a native species, was planted at the 

same time and with identical spacings. 

Slash and loblolly pines are compared for survival, 

susceptibility to ice damage, diameter growth, height 

growth, form and in other respects. 

SECTION V 

PHYSICS & MATHEMATICS 

A Simple Demonstration Experiment for Measur¬ 

ing Magnetic Flux Density. Jack Copeland, Univer¬ 

sity of Alabama, University. The Physics Depart¬ 

ment here recently decided to initiate as an experi¬ 

ment in an electricity and electromagnetism course 

an experiment described by Everhart in his article in 

the November, 1951, issue of the American Journal 

of Physics. In this experiment a small rectangular 

loop of wire is suspended so as to be free to rotate 

in the magnetic field whose strength is to be deter¬ 

mined. Fhe direction of the field is vertical, i.e., 

parallel to the gravitational force acting on the loop 

of wire. When a current is passed through the loop, 

it is deflected through an angle to a new position 

of equilibrium. If the torques due to the magnetic 

and gravitational force are equated, there results for 

the flux density an expression that is a function of 

the current through the loop, the weight and dimen¬ 

sions of the loop, and the angle through which it 

rotates. It was found, however, that, because of the 

construction of the electromagnet used here to obtain 

the magnetic field, it would be desirable from a 

physical standpoint to rotate the equipment through 

ninety degrees. In doing this, the direction of the 
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magnetic field is rotated ninety degrees with respect 

to the direction of the gravitational forces acting on 

the loop of wire. An analysis of this arrangement pro¬ 

duced an expression for the flux density that was 

independent of the position of the loop. 

Both experiments were performed and the results 

compared to that obtained with a small portable gauss 

meter and a flux meter and galvanometer. The four 

values so obtained agreed within ten percent. 

The Solution of a Differential Equation by the 

C.lassical Method of Galerkin. Bernard C. DeLoach, 

Alabama Polytechnic Institute, Auburn. A descrip¬ 

tion of the Galerkin Method and its application to 

differential equations in general is presented, and 

the method is applied in a particular case to the 

stability equations of Sommerfeld and Orr. 

Measureable Negative Ions of Ethyldichlorophos- 

phate. Bailey Donnally and Howard Carr, Ala¬ 

bama Polytechnic Institute, Auburn. The negative 

ions formed by electron bombardment of ethyldichlo- 

rosphate were studied by means of a Nier-type 60 

degrees sector mass spetrometer. Several metastable 

transitions! w’ere observed in the mass spectrum. The 

principal peaks are found at the approximate m/e 

ratio of 60.2, 40.3 and 12.5. 

The equations for the apparent mass of a metasta¬ 

ble peak will be derived and used to predict the 

decay scheme for the observed transitions. 

A Famous Jesuit Father’s Contribution to Geometry. 

Henry Gerhardt, University of Alabama, Mobile 

Center. Gerolamo Saccheri, the famous Jesuit father, 

set as his life’s goal removing the blemish of the 

fifth postulate from Euclid’s otherwise brilliantly 

clear delineation of the fundamental concept ol 

geometry. Such a clarification of the fifth, or parallel 

postulate was sought in vain by mathematicians for 

over two thousand years. 

This paper mentions some of the stumbling blocks 

Saccheri encountered, points out how and why his 

efforts failed, and pays tribute to his genius. 

An Intermediate Heat Laboratory Experiment with 

a Copper-Iron Thermocouple. Frances C.aynor and 

E. Scott Barr, University of Alabama, University. 

The commonly used empirical equation for the elec¬ 

tromotive force developed by a thermocouple is: 

E = a + bt + vt2. Consequently, the curve will have 

a maximum at t= — b/2c (the neutral temperature) 

and will have a value of zero at t = —b/c (the in¬ 

version temperature). 

Thermocouple elements are usually chosen so as 

to have these temperatures remote from the working- 

region, and thus to increase the linearity of response. 

For demonstrating the existence of these tempera¬ 

tures. however, copper and iron are very suitable 

metals due to the low inversion temperature. 

The experimental procedure is simple. The hot 

junctions of the copper-iron thermocouple and a 

(1) J. A. Hippie, R. E. Fox, and E. U. Condon, Rhys. Rev. 
69:347 (1946). 

standard chromel-alumel thermocouple are placed 

together in a hole drilled in a copper block, and the 

block then arranged in an electric furnace. Each 

thermocouple is connected to a type K-2 potentiom¬ 

eter and the room temperature emf’s (against a 0°C 

cold junction) read. The furnace is then heated 

slowly. The chromel-alumel potentiometer is set 

to read the appropriate value for some temperature. 

The copper-iron potentiometer is adjusted continu¬ 

ously so that it can be read as soon as the other 

comes into balance. Readings are continued in this 

fashion until the inversion temperature (about 560°C) 

is passed. The furnace is then turned off and a 

check set of readings taken as it cools. Results are 

then plotted and the two temperatures read off the 

curve. 

The deviation of the inversion temperature from 

twice the value of the neutral temperature is an 

indication of the imperfection of the empirical equa 

lion. 

The Hartmann Type Acoustical Generator. James 

H aslett. Physics Department, Alabama Polytechnic 

Institute, Auburn. A brief history of the Hartmann 

generator is given along with a summary discussion 

of the theory. The present experiments with the 

generator are described with attention given to the 

differences in construction and adjustment with 

previous models. The proposed use of the device 

is mentioned. 

Charge Distributions Required foi Certain Poten¬ 

tial Functions. David Edsel Johnson, Alabama Poly¬ 

technic Institute, Auburn. The problem concerned 

with this treatment is that of taking a given function 

and determining a charge distribution which has 

the given function as its potential. The potential 

functions considered are one dimensional, haring 

only real [soles. 

The method used is the superposition of so-called 

“n-poles” and “n line charges,” which are certain 

arrangements of charges whose potential is the nth 

derivative of the potential due to a single charge. 

Linearity of Response and Range of a Typical 

Difference Amplifier. Walter Bert Miu iuti. Univer¬ 

sity of Alabama, University. The type difference 

amplifier considered here is constructed 1>\ connect 

ing two triodes such that they are led from the same 

plate supply through two equal plate resistors. the 

cathodes are tied together and go through a cathode 

resistor to the ground. Wo connect a volt-motet 

from the plate of one lube to the other plate. \s 

long as both tubes are drawing the same amount 

of plate current, the vol meter will read zero. How 

ever, if we appl\ a the. signal to the grills of the 

tubes so that one tube conducts more hearth than 

the other, then the voltage drop across the two [date 

resistors will not be the same, and the meter will 

function. The meter would then read proponionalh 

to the difference of the grid signals. 

In connecting this circuit, we used Oja triodes. a 

plate supph of 250 rolls, a cathode resistor oi 600 
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ohms, and place resistors carving from 20K u> 100K 

ohms. If we then apply a zero voltage to one grid 

and vary the other, eve can measure voltage gain as a 

function of input difference. As long as we stay on the 

straight part of the tube characteristics, the results 

agree very well with the gain predicted by the solu¬ 

tion of the equations of the circuit. Theory predicts 

that the gain will be independent of the cathode 

resistor, and this is verified bv the experiment. Two 

pentodes were also tried in this circuit, and they too, 

worked very satisfactorily. The gain with these was 

approximately four times the gain realized when the 

triode was used. 

An Investigation of the Effects to Improper Focus 

on a Spectrometer Slit. Frank IT Vocli r and E. Scott 

Barr, University of Alabama, University. By use of 

a specially constructed optical system, an investigation 

has been made of some of the effects which result 

from improper focussing of light from a source on a 

slit which is imaged on a photographic plate. This 

system may be compared to a typical spectograph 

sytein. 

Three types of error were intentionally introduced: 

(1) setting the source image in front of or behind the 

slit: (2) having the solid angle of the beam from the 

source larger or smaller than the solid angle of the 

“collimator' system; (3) letting the light from the 

source fall on the slit at an angle to the axis of the 

“collimator” system. 

The plate holder was so designed that a large 

number of slit images could be arranged on it, so 

that all images would be subjected to the same con¬ 

ditions of development. The images were measured 

by use of a Leeds and Northrup microdensitometer, 

and compared to the corresponding actual slit widths. 

Results were considered from two viewpoints, image 

width and image intensity. For slits varying from 

0.034 mm to 0.828 mm it was found that (he first 

two types of error hail little adverse effect upon the 

image width, while the third introduced considerable 

error. 

Intensity measurements were made, but results were 

contradictory due to the inherent difficulties ot photo¬ 

graphic photometry and operating conditions. It 

seems reasonably certain, however, that the third type 

ol error is considerably more undesirable than either 

of the first two. 

Lise of the Beckman DLT Spectrophotometer in the 

Region from 1 to 2 Microns. Locke White, Jr., 

Walter B. Wade, and Willis Woodruff, Jr., South¬ 

ern Research Institute, Birmingham, Ala. The Beck¬ 

man quartz spectrophotometer, model 1)1', is cali 

brated in wavelengths up to two microns. However, 

its photoelectric equipment has very low sensitivity 

beyond about one micron. In order to make the 

instrument useful in the very near infrared, its photo- 

emissive tubes and amplifier have been replaced by 

a chopper for the light, a lead-sulfide photoconduc- 

tive cell, a tuned amplifier, a vacuum-tube voltmeter, 

and a strip-chart recorder. Data indicative of the 

usefulness of the system as tin analytical tool are re¬ 

ported in this paper. 

Evidence of the resolving power of the system is 

included. Water can be determined in organic ma 

terials (acetone, dioxane, ethyl acetate, methanol, and 

pyridine, lor example) and in inorganic systems 

(fuming nitric acid, even if contaminated with salts 

from storage in stainless steel). Purification of re 

agent-grade carbon tetrachloride by distillation has 

been followed with this system to prove that the 

chloroform content was reduced below 0.01%. Small 

quantities of toluene in benzaldehyde have been de¬ 

termined with a precision of about 0.5%. 

The Duration and Thickness of Asymptotic Phe¬ 

nomena. Knox Millsaps, Alabama Polytechnic Insti¬ 

tute, Auburn. An analysis is made of the different 

definitions for "thickness” of transition regions that 

occur in various branches of physical science. The 

properties of the definitions and the agreements with 

certain a priori attributes are determined. Applica¬ 

tions to various physical phenomena, e.g. shock 

waves, boundary layers, nuclear and atomic fields, etc. 

are shown. 

SECTION VII 

SCIENCE AND EDUCATION 

The Need of Audiometric Testing in our Schools. 

Warren E. Johnson, Sonotone Corp., Montgomery, 

Ala. In our present school system where greater 

stress is put on lecture classes, the ability to hear is 

becoming more necessary. Since the average hard-of- 

hearing child lags three to four years behind those 

with normal hearing in his school work and natural 

development, it becomes evident that some means 

must be used to lessen the tremendous number of 

aural handicapped pupils. 

How many children do we have in Alabama who 

are aurally handicapped? This question cannot be 

answered. 

Our problem in Alabama is to devise a state wide 

program of hearing conservation patterned after that 

suggested by the American Hearing .Society of Wash¬ 

ington, D. C. This program, operated by the Ala 

bama Departments of Education and Health, would 

give us an accurate picture of the hearing problems 

of every child entering school. LIsing as a basis the 

figures found in states where organized testing pro¬ 

grams are in operation, we would locate approximate¬ 

ly 8172 Alabama students with serious hearing losses. 

There should be a screening program covering all 

students of alternate grades. A second test of all 

those showing questionable hearing should follow— 
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then a medical check-up. Educational adjustments 

should then be made for the children requiring spe¬ 

cial training—if they are to be reclaimed to our 

societv. 

Let us understand that less than 5% of the children 

considered deaf mutes are actually born without 

power of speech or some residual hearing. It has 

been proven time and again that these children, if 

rehabilitated at an early age, can be taught to speak 

through hearing. 

This need can no longer be ignored. Let us give it 

much thought. With our concerted effort, we may 

be able to bring about an effective audiometric test¬ 

ing program in our schools sponsored by the State 

of Alabama. 

Wood Model—Steam Engine. G. L. McCurdy, Annis¬ 

ton, Ala. Length, about 3 feet. Width, about I 

foot. Weight, about 6 lbs. Assembled on flat board. 

Engine block lifts off the foundation block. All 

parts of the model are assembled and adjusted. 

The model shows a cut-out section of the cylinder 

so the piston can be seen as it moves backward and 

forward. It transfers the power from the flywheel 

of the model to another wheel by means of belt. 

Can quicklv demonstrate how belt can be crossed 

to make the two wheels turn together. Only the 

steam box is missing. Made out of metal, and with 

the steam box, the parts could be made to move with 

steam, although this might require a great deal of 

time and experimenting. 

All important parts of the crude steam engine can 

be demonstrated. Many other problems can be seen, 

such as lubrication, friction, etc. Pupils like to 

demontsrate how the model works. Boys are making 

a model of their own. Especially for mechanically 

minded boys this seems to be a great help and in¬ 

spiration. 

Many observations can be made, as to how parts 

work together, or what each does separately. Timing 

and other principles can be clearly seen. Lite fly¬ 

wheel of the model is turned with the hand, very 

rapidly, or eery slowly as desired. Since the piston 

is enclosed, the piston rod cannot be conveniently 

pushed to turn the wheel, though this is possible. 

The Solar Chart. G. L. McCurdy, Anniston, Ala. 

Making a solar chart was one of the sixth grade 

activities last Fall. Balls shaded light on one side 

and dark on the other were suspended from the 

top of a blue plastic chart so that they rested against 

the blue background. The chart was made like a 

window shade; its ends folded back and stitched 

down so that rods could be slipped through the top 

and bottom loops. The balls came from ten cent 

counters. 

The pupils used the figure chart in a book to 

find the relative sizes of the balls needed, and their 

locations on the chart. A new chart of figures, scaled 

down to inches, was made and checked for propor¬ 

tions W lien planet locations were found, their 

orbits were drawn. A ring of asteroids was made, 

and comets and shooting stars were drawn. Wire 

hooks were slipped over the top of the chart, which 

was like the roller of a window shade, and blue 

strings were fastened to the hooks. The lower ends 

ol the strings were stitched into the balls so that 

they hung in the right places. A wood ring for 

Saturn was cut so that (he ball fit tightly inside of 

the ring. Small moons were stuck around some of 

the planets by means of thumb tacks pushed through 

the back of the chart. 

Interest in and understanding of the planet system 

increased as the pupils made their own visual aids. 

The figures in the book became the guide for making 

something that the pupils were interested in. There 

were some artistic and creative aspects in connection 

with the project, li involved scale drawing, measure¬ 

ment, reasoning, and critical judgments. Important 

facts about the planets were learned through The 

Meaning Theory of Learning. Good questions were 

raised, and good discussions developed. 



EXECUTIVE COMMITTEE MEETING 

Jefferson Davis Hotel 

Montgomery, Alabama 

October 27, 1951 

The Executive Committee meeting was called to 

order at 2:04 I’. M. by President Walker. Dr. Walker 

introduced members of the Executive Committee. 

The following were present: Dr. Barrow, Dr. Rasore, 

Dr. Chermock, Mr. Emigh, Dr. Farmer, Dr. Fincher, 

Dr. Harper, Mr. Jennings, Dr. Johnson, Dr. Kassner, 

Dr. Od (visitor), Dr. Palmer, Dr. Pigman, Mr. Regal, 

Dr. Roberts, Mr. Slack, Mr. Sul/by, Dr. Volker, Dr. 

Walker, Dr. Wilcox, Dr. Wilks, Dr. Xan, Father 

Yancey. 

Mr. Archie V. Slack, Staff Chemical Engineer, 

T. V. A., extended an imitation to the Academy to 

hold the 1953 meeting at T. V. A., Wilson Dam. 

Alabama. 

Motion: By Dr. Basore, Sec. by Dr. Xan, 

amended by Mr. Emigh; 

The Academy accepts the imitation extended b\ 

the T. V. A. to hold the 1953 meeting of the 

Academy at Wilson Dam (Florence). This de 

cision is subject to approval by Academy mem¬ 

bers at the 1952 meeting at Spring Hill College. 

Motion carried. 

The Secretary distributed mimeographed copies of 

the minutes of the previous executive committee 

meeting (April 26, 1952). President Walker called 

for corrections. No corrections were offered and 

President Walker ordered the minutes approved. 

Dr. Chermock distributed copies of the Treasurer’s 

Report. (Report attached). 

Dr. Fincher reported for the membership commit¬ 

tee. (Report attached). Dr. Roberts moved, Dr. 

Kassner seconded, that the report be accepted. The 

motion carried. Some discussion was held regarding 

the payment of dues by new members, and the fact 

that some new members might be billed twice within 

the Academy year for dues. 

Motion: By Mr. Jennings, Sec. by Dr. Kassner— 

Annual dues of the Academy shall be collected 

on a calendar year basis. New members who join 

the Academy after October 1 each year shall be 

credited with dues for the following year. Mo¬ 

tion carried. 

Dr. Barrow reported for the Research Committee. 

He called attention to lack of information regarding 

policies of former committees and stated the two 

problems faced by the committee w'ere: (1) how to 

handle current funds, and (2) long range planning 

policy toward research in the state. The commmit- 

tee has voted to consider two applications for grants, 

one from Dr. Wingard of Alabama Polytechnic In¬ 

stitute, the other from Dr. McCullough of Howard 

College. Discussion which followed centered largely 

on the need for assisting secondary schools in devel¬ 

oping research talent, and the possibility of using 

some of the research funds for stimulating interesl 

in research rather than on “pure” research itself. Dr. 

W ilcox moved. Dr. Basore seconded, the acceptance 

of the report. The motion carried. 

President Walker called attention to the fact that 

Dr. E. V. Jones, former chairman of the Long Range 

Planning Committee is now out of the state. He 

stated he had attempted to get Dr. Paul Irvine of 

the Research Intrepretation Council of the Alabama 

Polytechnic Institute to accept the chairmanship but 

that Di. Irvine had declined due to the press of other 

work. 

Motion• By Dr. Wilks, Sec. by Dr. Fincher— 

The Executive Committee of the Alabama Acad¬ 

emy of Science requests President Walker to write 

to President Draughn of the Alabama Polytechnic 

Institute and to Dr. Irvine expressing the desire 

of the Academy that Dr. Irvine reconsider his 

decision and accept the chairmanship of the Long 

Range Planning Committee. Motion carried. 

President Walker staled that Dr. Vickery, Coun- 

sellot of A. A. A. S. was unable to attend (he Exec 

utive Committee meeting and would be unable to 

attend the A. A. A. S. meeting. Dr. Fincher sug¬ 

gested that Father Yancey be designated the delegate 

of the Alabama Academy to the A. A. A. S. meeting 

and Father Yancey was so appointed by President 

Walker. 

Dr. Wilks reported for the Admission to-Member- 

ship Committee, stating that nine collegiate and 

sixteen individual member applications had been ap¬ 

proved. Dr. Fincher moved. Dr. Roberts seconded 

the approval of the report. The motion carried. 

Mr. Jennings stated that the Finance Committee 

had no report at that time. 

Motion: By Dr. Chermock, Sec. by Dr. Roberts— 

President Walker is instructed to write to the 

presidents of the University of Alabama and Ala¬ 

bama Polytechnic Institute expressing the gratifi¬ 

cation of the Academy at the additional opportu¬ 

nities provided for research in the state by the 

inauguration of programs leading to the doctorate 

at these institutions. Motion carried. 

Dr. Harper reported for the Editorial Board (Re¬ 

port attached). Discussion which followed centered 

on action taken at the Executive Committee meeting 

of April 26, 1951 with respect to the submission of 

abstracts and manuscripts. 

Motion: By Dr. Xan, Sec. by Dr. Farmer— 

The action taken at the previous meeting (Apr’l 

26, 1951) with respect to the submission of ab¬ 

stracts and manuscripts shall be amended to read 

as follows: “Beginning with the Mobile meeting 

(1952) abstracts in triplicate must he submitted 

with the submission of titles before the paper 

can be accepted. The manuscript in duplicate 

is to be turned over to the section chairman 

when the paper is presented if the author wishes 
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the paper to be considered for publication. The 

author shall have two months from the date at 

which the paper is presented in which to revise 

his manuscript.” Motion carried. 

Dr. Kassner reported for the Junior Academy and 

Science Talent search. (Report Attached). 

Dr. Xan reported as Editor of the Journal (Report 

Attached) stating that the prospects for publishing 

the Journal are more encouraging than given in his 

written report. Mr. Jennings moved, Mr. Suhby 

seconded the acceptance of the report. Motion car¬ 

ried. 

Motion: Bv Dr. Xan, Seconded by Dr. C.her- 

mock—- 

The annual dues of the Academy are hereby in¬ 

creased from S2.00 to $3.00 for individual mem¬ 

bers. Motion carried. 

Discussion which followed brought out the fact 

that the increase in dues would make it possible to 

publish back issues of the Journal and to operate 

“in the black” from now on. There seemed to be 

agreement that the increase in dues would go into 

effect January 1, 1952. 

Motion: By Mr. Jennings, Sec. by Dr. Fincher— 

Article I of the By-laws of the Academy shall be 

amended as follows: line 3 which reads; (2) In¬ 

dividual Members, two dollars per annum, shall 

now read; (2) Individual Members, three dollars 

per annum. 

Motion: Bv Dr. Xan, Sec. by Dr. Fincher— 

The 1949 and 1950 Journals shall be published 

during the current year (1951-1952) as two vol¬ 

umes together. Motion carried. 

Father Yancey reported on tentative plans for the 

Mobile meeting of the Academy. 

Dr. Wilks reported for the Committee to receive 

nominations for Honorary Members of the Academy 

(Report Attached). Mr. Jenning moved. Dr. John¬ 

son seconded the report be accepted. Motion carried. 

President Walker appointed the following Nomi¬ 

nating Committee for the Mobile Meeting: Dr. C. M. 

Farmer, Chm., Dr. C. A. Basore, Dr. John Fincher. 

President Walker appointed the following Resolu¬ 

tions Committee for the Mobile Meeting: Dr. Henry 

Jennings, Chm., Dr. Harold Wilcox, Dr. Ward Pig- 

man. 

President Walker requested he be given authority 

to appoint a committee to study the possibility of 

raising research funds for this state. Mr. Jennings 

moved, Dr. Xan seconded that such authority be 

given. The motion carried. President Walker then 

appointed the following Committee to Study the 

Possibility of Raising Research Funds for This State: 

Dr. Joseph H. Volker, Chairman, Dr. Ward Pigman, 

Dr. Ralph Chermock, Mr. Vance Miles. 

Dr. Harper moved. Dr. Xan seconded, that the 

Report of the Committee on Attitude of Members of 

the Academy be tabled. The motion carried. 

President Walker thanked members of the execu¬ 

tive committee for their attendance. Dr. Wilsox 

moved that the meeting adjourn. The meeting ad¬ 

journed at 4:45 P. M. 

Signed: Wm. T. Wii.ks, Secretary 

FINAL BUSINESS MEETING 

1:00-2:00 P.M., Friday, February 29, 1952 

College Cafeteria, Spring Hill College 

Due to the illness of the Secretary the minutes of 

1952 Birmingham meeting were not read. 

Dr. Ralph I.. Chermock presented the Treasurer's 

Report. 

Dr. John Xan gave the Editor’s Report. 

Dr. Walter B. Jones reported for the Auditing Com¬ 

mittee of the Senior Academy. 

Dr. E. Scott Barr reported for the Auditing Com¬ 

mittee of the Junior Academv. 

Dr. C. M. Farmer, reporting for the nominating 

committee, presented the following list of candi¬ 

dates: 

President—Dr. John A. Fincher, Dept, of Biol., 

Howard College, Birmingham. 

President Elect—Dean Joseph F. Volker, LTniver- 

sity of Alabama, School of Dentistry, Birmingham. 

Section Officers: 

I. Biology and Medicine, Vice President & 

Section Chairman, Dr. Herbert A. Mc¬ 

Cullough, Dept, of Biol., Howard College, 

Birmingham. 

Vice Chairman, Paul O. Bailey, Alabama 

College, Montevallo, Ala. 

II. Chemistry, Vice President & Section Chair¬ 

man, Dr. Justin Long, API, Auburn. 

III. Geology & Anthropology, Vice President 

& Section Chairman, Mr. John Bensko, 

Birmingham. 

Vice Chairman, Dr. Phillip E. Lamoreaux, 

35 Eastwood Ave., Tuscaloosa, Ala. 

IV. Geography & Conservation. Vice Presi¬ 

dent & Section Chairman, Dr. W. B. De- 

Vall, API, Auburn. 

Vice Chairman, Prof. Ha/el M. Laten- 

dress, State Teachers College, Livingston. 

V. Physics and Mathematics, Vice President 

& Section Chairman, Dr. W. E. Glenn. 

Birmingham Southern College, Binning 

ham. 

Vice Chairman, Dr. Scott Barr. Prof, of 

Physics, Univ. Ala. 

VI. Industry and Economics, Vice 1 President A- 

Section Chairman, Mi. 1 

Offices, Birmingham. 

E. II. Rose. rci 

Vice Chairman, Mr. Jol 

4th Ave. S., Birmingham 

in Baswell. 7928 

VII Science Education. Vice Prcsid cut N Sec 

lion Chairman, Mi. G. 1 . Met airclv. 1 in 

coin Elementarv School. 1 incoln. M.t. 

Vice Chairman, Mr. Wilson \\ Davis, 

Bradley High School. Bradlev. Via 

VIII. The Social Sciences. Vice1 President and 

Chairman. Dr. |. Herman Johnson. Via. 

Polytechnic Institute 

Vice Chairman. Mr. Robert 1 Blown, 1 ni 

versity. 

Miss Haves moved, Mr. McCullough seconded, that 

the Academv accept the nominations ot the commit 
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tee. The motion carried. 

The meeting adjourned. 

Signed: William T. Wilks, Secretary 

PRESIDENTIAL REPORT 

Any success of the Alabama Academy ibis year 

should be attributed to the interest, the fine spirit 

and I he efforts of many individuals. At this time 

ii is appropriate that appreciation should be ex¬ 

pressed to these friends, members and officers of 

the Academy who have given freely and unassum¬ 

ingly of their lime and energy and resources. This 

list is not all inclusive. Any names not included are 

through an error of omission and not one of com¬ 

mission. 

First, I would like to pay tribute to Dr. John Xan, 

Editor of the Journal, who has edited and is publish¬ 

ing 2 issues of the Journal and who expects to 

publish the 2 additional issues before next Septem¬ 

ber. Eliis will bring (he Journal up to date in 

1952. Dr. Xan, a former president of the Academy, 

has worked long and faithfully in other capacities 

for the Academy. He has a sincere and a genuine 

interest in its welfare. 

Next. Dr. Ralph E. C'.hermock, Treasurer, has kept 

the Academy solvent and through economy meas¬ 

ures has helped to make possible the publication 

of 4 issues ol the Journal. 

lit William I Wilks, Secretary, who, through his 

friendly and courteous manner, has held this organ¬ 

ization togethei lot four years even though working 

with font presidents and other officers and members 

of varied dispositions and temperaments. 

Dr. James 1 Kassner, Counsellot of the Junior 

Academy, and Miss Katherine M. Boehmer, who, for 

a number of years have made valuable contributions 

by stimulating an interest in science among the 

young people of this State. By the very nature of 

our organizational setup they have been unable to 

attend the Senior Academy meetings; however, for 

years they have unassumingly and faithfully carried 

on the work of the Junior Academy. They are due 

much appreciation from this group. 

Dr. John A. Fincher, Chairman of the Membership 

Committee, and President-Elect, whose Committee 

has added 65 new memberships to the Academy this 

year. 

Any success of the 29th meeting of the Academy 

can be attributed to many friends, among them are: 

Father W. Patrick Donnelly, President of Spring Hill 

College, Father Patrick H. Yancey and the Local 

Committee on arrangements who are our gracious 

hosts. Mr. Walter Bellingrath, who made possible 

the interesting trips to the Bellingrath Gardens and 

to the Alabama State Docks. 

Section Chairman and Vice Presidents: Dean Joseph 

E. Volker, Dr. Leo B. Roberts, Mr. Edgar C. Horton, 

Mr. R. Vance Mills, Dt. Howard E. Carr, Mr. James 

E. Sulzby, Jr., Dr. C. M. Farmer and Dr. J. Herman 

Johnson. Through their efforts and those of the 

Vice-Chairman was developed one of the finest pro¬ 

grams ever presented at an annual meeting of the 

Academy. I here have been many fine comments, 

both by members and non-members, on this excellent 

program. 

Our distinguished invited speakers: Dean Stewart J. 

Lloyd, Mr. H. N. Henry and Dean Marten ten Floor. 

Mr. James K. Lunsford and Mr. O. E. Davidson 

of McKesson and Robbins, Incorporated, whose genu¬ 

ine graciousness as our hosts lor the banquet tonight 

is signified by this statement—and I quote, “We at 

McKesson's have always held the Alabama Academy 

and its Members in highest esteem and we consider 

it an honor and a privilege to be given this opportu¬ 

nity of service to the Academy.” 

We should recognize the 89 or more members pre¬ 

senting papers at this meeting whose results of re¬ 

search are among the most important contributions 

to the Academy this year. 

Dr. James H. Barrow, Jr., Dr. Leo B. Roberts and 

Dr. W. Ward Pigman of the Research Committee 

have for the first time formulated long lange policies 

for the disbursement of research grants. 

Mr. R. Vance Miles, Mr. James F. Sulzby, Jr. and 

Mrs. Marguerite P. Hayes have practically alone 

revived respectively Sections IV, VI, and VII by add¬ 

ing approximately 100 new members to these sec 

t ions. 

Mr. E. D. Emigh, Dr. Peter Brannon and Mr. J. M. 

Stauffer foi their efforts to obtain funds from the 

1951 Alabama State Legislature for publication of 

the Journal. 

Mr. James F. Sultzby, Jr., who personally guaran¬ 

teed the publication of 2 issues of the Journal by 

depositing with Dr. Chermock a contingency fund 

of $200.00. 

Personally I am also obligated to the newly formed 

Steering Committee, composed of Dr. Harold E. Wil¬ 

cox, Dr. John A. Fincher, Dr. William T. Wilks, Dr. 

Ralph L. Chermock and Dr. James L. Kassner. 

Ihese gentlemen were constantly bombarded with 

letters with requests for opinions. Much of the 

success of the Academy this year can be attributed 

to their friendly counsel and advice. 

Dr. Ralph I,. Chermock originated and almost 

singlehandedly edited and prepared for distribution 

the first two issues of the News-Letter of the Ala¬ 

bama Academy. 

Dean Joseph F. Volker, Dr. W. Ward Pigman, Mr. 

R. Vance Miles'and Dr. Ralph I,. Chermock have 

been appointed as a Committee to Study the Ways 

and Means of Raising Funds for Research. If suc¬ 

cessful—and I have complete confidence that they 

will be—the attainments of this Committee will have 

far reaching effect on research in this State. 

We are indebted to Mrs. John Scarborough, Sec¬ 

retary in the Biology Department at the University, 

who very courteously typed literally hundreds of 

letters for the Academy. She cut addressograph 

plates of the membership list, addressed envelopes 

and mimeographed thousands of sheets for the Acad¬ 

emy during the past nine months. These numerous 

tasks were cheerfully performed in addition to her 

regular duties and at no expense to the Academy. 

In making this type of report I owe an apology 
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to the Resolutions Committee for possibly hating 

encroached upon their prerogatives and rights. I 

did not want to miss this opportunity to express 

appreciation to those who have promoted the inter¬ 

ests of the Academv this year. 

With Dr. Fincher as out president in 1953 and 

with Dean Joseph F. Yolker as president in 1954, I 

am confident that the Academy will certainly prosper 

as never before. 

1 want to express appreciation for the confidence 

vou bestowed in me bv entrusting the presidency 

with me this year. I assure you that has been a 

distinct pleasure. I bate enjoyed working with each 

and even one. 

RECOMMENDATIONS OF THE RESEARCH 

COMMITTEE OF THE ALABAMA 

ACADEMY OF SCIENCE 

1. I he Research Committee of the Alabama Academy 

of Science, in discussion of the best uses of the 

limited funds available for distribution, considers 

the fund as haring two very useful and needed 

functions. 

(a) The fund can best be used to stimulate inter¬ 

est of undergraduate students in learning re¬ 

search methods and attitudes and in their 

stimulation to take up graduate work. It is 

suggested that the maximum to each in¬ 

vestigator not exceed $100.00. 

ib) The fund is further useful to give limited 

aid to members of the Academy in supplying 

needed equipment, traveling expenses, and as¬ 

sistance in their own research. It is sug¬ 

gested that the maximum to each investigator 

not exceed $150.00. 

2. Request by any undergraduate student for funds 

must be endorsed by the faculty member who will 

serve as advisor to the research program. Prefer¬ 

ence will be given to faculty members and stu¬ 

dents from the undergraduate colleges with limited 

research funds. 

3. Since the committee considers that the main pur¬ 

pose of the fund is to stimulate interest and train¬ 

ing in research, publication of results although 

desirable is not necessary. The committee feels 

that a brief report should be submitted to the 

Academy, preferably as a paper presented at the 

annual meetings. 

4. Applications will be considered at the time of 

request in order that the funds may be available 

when needed. 

5. I he Committee feels it is their duty and pleasure 

to aid anyone in stimulating the research attitude 

among the personnel of any undergraduate col 

lege. Methods are under consideration to further 

this aim and suggestions are solicited. 

6. Application blanks have been made to lend to 

more uniformity in request for funds and to aid 

the committee in evaluating the projects. These 

should be filled out in triplicate to facilitate 

promptness in responding to a request. 

7. These blanks may be obtained by writing to James 

H. Barrow, Jr., Chairman, Research Committee, 

Alabama Academy of Science, Box 35, Huntingdon 

College. Montgomery. Alabama. 



FILL OUT IN TRIPLICATE 

APPLICATION FOR RESEARCH GRANT 
FROM 

ALABAMA ACADEMY OF SCIENCE 

NAME (FACULTY OR ACADEMY MEMBER) TITLE 

DEPARTMENT INSTITUTION 

DEGREES MAILING ADDRESS 

Recent listing in biographical encyclopedia 

Name of student or students involved Student’s address 

Amount of funds needed When is fund needed? 

Expected duration of research covered by requested fund 

List a budget for use of the fund: 

Will the research be for teaching purposes or publication? 

Where anticipated to be published? 

I will turn in a brief report on the results of research performed with the aid of a grant from the 
Alabama Academy of Science to the Academy, preferably as a paper to be peresented at the annual meeting. 

Signature 

Please attach in triplicate a brief biography (if not listed in a biographical encyclopedia), historical 

background and an outline of the projected research that is of a definite nature. This statement in 

triplicate will speed the decision for awards. 

FILL OUT IN TRIPLICATE 
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EXECUTIVE MEETING 

ALABAMA ACADEMY OF SCIENCE 

October 27, 1951 

REPORT OF PERMANENT COUNSELOR TO 

JUNIOR ACADEMY 

All of the officers and counselors to the officers 

of the Alabama Junior Academy of Science attended 

the Executive Committee of the Junior Academy in 

Montgomery, Oct. 27, 1951. Plans for the 1952 

meeting were completed at this meeting. Professor 

Eugene T. Regal of Spring Hill College is local 

counselor to the Junior Academy in charge of arrange¬ 

ments. 

Signed: James L. Kassner 

Permanent Counselor 

GENERAL GORGAS SCHOLARSHIPS 

The General Gorgas Scholarship Committee has 

met all of its obligations to the winners of the two 

contests to date. The committee has only one more 

year to pay on the second contest. 

Signed: James L. Kassner, Director 

General Gorgas Scholarships 

The appointment of a permanent counselor to 

supervise the work of the Junior Academy necessi¬ 

tated a reallocation of the duties of the counselors 

to the Junior Academy. The duties of the first coun¬ 

selor have been taken over by the permanent coun¬ 

selor. The duties of the counselor to the president 

and the local counselor have not been changed. The 

sponsors of the clubs from which Junior Academy 

Officers are chosen automatically become counselors 

to the Junior Academy and are expected to look 

after the work of the next annual meeting. 

The Junior Academy holds two executive committee 

meetings a year, one in October and the other 

during the annual meeting. The fall executive meet¬ 

ing was held at the Jefferson Davis Hotel in Mont¬ 

gomery, October 27, 1951 with all officers and conn 

selors in attendance. Plans were made for the 1952 

annual meeting of the Junior Academy. 

Five High School science clubs have applied for 

membership in the Alabama Junior Academy ol 

Science this year. 

Each chapter of the Junior Academy has been asked 

to prepare a history of its club to be used by the 

committee in selecting (he teacher to receive the 

Academy Award. 

The standards for judging exhibits and papers have 

been revised to conform with those used by Science 

Service in judging National Science Fairs and Talent 

Shows. 

Signed: James L. Kassner 

Permanent Counselor to 

Junior Academy 

REPORT OF PERMANENT COUNSELOR 

James L. Kassner 

The Gorgas Scholarship Foundation, Inc. 

The Gorgas Scholarship Foundation, Inc., a non¬ 

profit organization has been formed to promote 

scientific education in the State of Alabama. A copy 

of the certificate of incorporation and the new re¬ 

lease are appended to this report. It is recommended 

that they be made a part of this report and published 

in the Journal of the Academy. 

The incorporators held an organization meeting, 

Oct. 9, 1952 at the Southern Research Institute. The 

members of the Foundation voted to conduct a State 

Science Talent Search this year, 1952-53. 

The officers of the Foundation are: 

James L. Kassner, Chairman. 

Jack Warner, Vice Chairman. 

Herman Cranberry, Vice Chairman. 

Kenneth Gayle, Vice Chairman. 

John C. Henley III, Secretary-treasurer. 

Fred Blanton, Counselor. 

The executive committee consists of Dr. Kassner 

and Mr. Henley as ex-olficio members, Thomas W. 

Martin, Fr. Patrick Yancey, Dr. Frank J. Soday, Dr. 

Emmett B. Carmichael, anti Frank Samford. 

Dr. Emmett B. Carmichael was appointed chairman 

of the board of judges. The board of trustees voted 

to send Dr. Carmichael to Washington to attend the 

National Science Talent Search Institute to be held 

the latter part of February, 1953 and observe tbe 

judging of the national contest. 

Mr. Jack Warner was made chairman of the finance 

committee. 

The Gorgas Scholarship Foundation, Inc. 

CERTIFICATE OF INCORPORATION 

THIS IS TO CERTIFY, that, for the purpose of forming 
a corporation pursuant to the provisions of Title 10. Section 
150, of the Code of Alabama of 11140, the undersigned have 
associated themselves and do hereby adopt a Constitution 
and By-laws and do elect officers as follows: 

CONSTITUTION 
of 

THE GORGAS SCHOLARSHIP FOUNDATION, INC . 

Article One 

NAME AND PRINCIPAL OFFICE 

Section 1. The name of this organization shall be the 
Gorgas Scholarship Foundation, Inc. 

Section 2. The principal office of The Gorgas Scholarship 
Foundation, Inc., shall be located in the C it\ ol Birmingham. 
Alabama, and it may have offices in other counties, cities 
and towns in the Slate of Alabama and in such other places 
beyond the State of Alabama as the board of trustees from 
time to time may determine. 

Art it le 1 wo 

OBJ EC l AND PURPOSE 

tin- Gorgas Scholarship Foundation, Inc. is formed to 
lotus attention on the function of science in the world id 
today: to aitl the southern region, anti elsewhere, and tin 
citizens thereof, through the encouragement of scicntilii 
endeavor of worthy hoys and girls: to honor General William 
Crawford Gorgas, an outstanding \mcrican anil Alabamian, 
wht) was one of the world's great scientists and humaiiitai i.ius. 
to coordinate the efforts of persons, associations, or institn 
tios who may from time to time subscribe to and ant iu 
these objects anti purposes. 

February 29, 1952 
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The Gorgas Scholarship Foundation, Inc. shall use its 
funds exclusively lor the promotion of scientific education; 
to provide educational advantages, opportunities, and facilities 
and to further sound scientific learning by the establishment 
of financing of endowments, fellowships, scholarship incen¬ 
tives, and awards at such colleges and universities as may be 
selected from time to time by tlie trustees of the Foundation; 
to make any gilt or gifts to other institutions or associations 
organized and operated exclusivelv for educational and scien¬ 
tific purposes, no part of the net income of which inures 
to the benefit of any private stockholder or individual; and 
generally to carry on either alone or in cooperation with 
others any and all activities in furtherance of one or more 
such objects and purposes. 

To acquire, take, and hold by bequest, devise, grant, gilt, 
purchase, exchange, lease, transfer, judicial order or decree 
or otherwise, for any of its objects and purposes, any prop¬ 
erty, real, personal or mixed, to borrow money, sell, mort¬ 
gage, exchange, lease, convey, transfer, or otherwise dispose 
of any such property; to administer, invest and reinvest 
its property and deal with and expend the income and prin¬ 
cipal of the Foundation all in such manner and under such 
regulations and conditions as in the judgment of the trustees 
of the Foundation will best promote its object and purposes. 

To enter into, make, perform and carry out contracts of 
every kind, with any person, firm, association or corporation 
and to do any acts necessary or expedient for carrying on anv 
or all objects and purposes of this Foundation not forbidden 
by this Constitution or in its by-laws, or by the laws of the 
State of Alabama. 

The Foundation shall not have any capital stock nor shall 
it pursue any of its objects or purposes for pecuniary profit 
to any of its members. 

Article Three 

DURATION 

The duration of the Foundation shall be perpetual. 

Article Four 

ASSETS 

All of the funds and assets of the Foundation, together with 
the net earnings thereof and income realized thereon, shall 
exclusively be devoted to the objects and purposes herein¬ 
above expressed. No member, trustee, officer or employee of 
the Foundation or any other person shall receive or be 
entitled to receive under any circumstances any pecuniary 
profit or benefit from the operations of liquidation thereof, 
except as reasonable compensation for services rendered in 
effecting one or more of the objects or purposes of the 
Foundation. Upon any dissolution of the Foundation or 
any partial or entire liquidation of its property and assets, 
none of such property and assets shall be distributed to any 
member, trustee or officer of the Foundation or to any other 
individual, but all of its remaining assets and property of 
every nature and description shall be paid over and trans¬ 
ferred to any corporation or association organized and oper¬ 
ated exclusively for educational and scientific purposes, no 
part of the net earnings of which inures to the benefit of 
any private stockholder or individual, as may be selected 
by the trustees. 

Article Five 

MEMBERS 

The members of the Foundation shall consist of the orig¬ 
inal incorporators and such other individuals as thereafter 
from time to time shall be trustees of the Foundation. 

The board of trustees may, in addition, create one or more 
classes of membership, under such rules and conditions as 
it may prescribe, to recognize active support of the Founda¬ 
tion, which members shall be entitled to vote for the election 
of trustees and on other matters at annual or special meetings 
of the Foundation. 

There shall be no personal, individual, or other liability 
whatever on the part of any member of the Foundation 
either for the debts of the Foundation or for the act or 
omission of the Foundation or of any officer, agent or em¬ 
ployee thereof, except in the amount of SI. 00 for each 
member. 

Article Six 

BOARD OF TRUSTEES 

The activities and affairs of the Foundation shall be man¬ 
aged by a board of trustees. The number of trustees and 
their terms of office shall be as fixed by the by-laws and 
in no event shall the number be less than three, nor more 
than thirty. The first board of trustees shall be elected 
by the original incorporators and thereafter there shall be 
designated additional trustees from time to time who may 
be interested in the purposes of this Foundation. 

All vacancies in the board of trustees shall be filled by 
the vote of the remaining trustees. One third of the trus¬ 
tees shall constitute a quorum for the transaction of business 
unless the by-laws shall provide that a different number shall 
constitute a quorum. 

The board of trustees may, by resolution designate one or 
more committees, each to consist of two or more of the 
trustees of the Foundation, which, to the extent provided in 
said resolution or in the by-laws of the Foundation, shall 
exercise such powers as the board of trustees may delegate. 

The board of trustees may deal with and expand the 
income and principal of the Foundation in such manner as 
in the judgment of the board will best promote its objects 
and purposes. 

The power to make and alter by-laws shall be in the 
board of trustees. The by-laws mav confer powers upon the 
trustees in addition to the foregoing and to the powers and 
authorities expressly conferred upon them by statute. 

Article Seven 

AMENDMENTS 

The Constitution of the Foundation may be amended by 
a majority vote of the entire board of trustees, at any annual 
or special meeting. 

A copy of the proposed amendment signed by five trustees 
shall be presented in writing to all members of the board 
before any meeting. Members unable to attend may vote 
by mail. 

By-Laws 
of 

The Gorgas Scholarship Foundation, Inc. 

Article One 

MEETINGS OF THE MEMBERSHIP 

Section I. All meetings of the membership after 1952 
shall be held at the office of Southern Research Institute in 
the City ol Birmingham, Alabama, or if provided in a notice 
of the meeting, at such other place within the State of 
Alabama, as may be designated in the notice. 

Section 2. The annual meeting of the membership shall 
be held on the second Monday in October in each year, if 
not a legal holiday, and if a legal holiday, then on the next 
succeeding day not a holiday, at 10:00 o'clock in the fore¬ 
noon. At this meeting, the membership shall elect by 
plurality vote such trustees as are provided for in the by-laws 
and shall transact such other business as may be properly 
brought before the meeting. 

Section 3. Special meetings of the membership for any 
purpose or purposes, unless otherwise prescribed by law may 
be called by the chairman of the board of trustees or by 
him at the request in writing of a majority of the board of 
trustees or at the request in writing of a majority of the 
members. Such request shall state the purpose or purposes 
of the proposed meeting. 

Section 4. Notice of the time and place of holding all 
meetings shall be given as the board of trustees shall from 
time to time prescribe. A majority of the membership present 
or represented at any such meeting shall constitute a cpiorum 
of the membership for the transaction of business, and all 
elections shall be had and all questions decided by a majority 
vole of the members present or represented at any meeting 
at which there is a quorum, except as may be otherwise 
specifically provided by law or by the constitution of the 
foundation or by these by-laws. 

Section 5. At each meeting of the membership every mem¬ 
ber in good standing shall have a right to vote in person 
or by proxy appointed by an instrument in writing subscribed 
by such member. Each member shall have one vote. The 
board of trustees shall fix the requirements of good standing. 

Article Two 

BOARD OF TRUSTEES 

Section 1. The property of and business of the Foundation 
shall be managed by its board of trustees consisting of not 
more than thirty members. This board shall be divided 
into three classes as nearly equal in number as possible for 
the purpose of determining their terms so that one class 
may be chosen annually, the terms of the classes to be for 
one, two and three years, respectively, and thereafter, the 
terms of the members shall be for three years; but all trus¬ 
tees shall hold office until their successors have been elected 
and qualifid, except in case of trustees elected to fill vacancies. 
Members of the board may be elected for more than one 
term. 

Section 2. The annual meeting of the board of trustees 
after 1952 shall be held at the place of and immediately after 
the annual meeting of the membership. 

Section 3. Special meetings of the board of trustees may 
be called by the chairman at any time and shall be called 
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b\ the chairman of the board of trustees. The purpose of 
special meetings of the board need not be stated in the call 
for or notice of the meeting unless required by law; and 
unless otherwise indicated in the notice, any and all business 
may be transacted at a special meeting. 

Section 4. Notice of the time and place of holding all 
meetings of the board of trustees shall be given as the board 
shall from time to time determine. One third of the trustees 
in office shall constitute a quorum at any such meeting for 
the transaction of business, and the act of a majority of 
the trustees present at any meeting at which there is a 
quorum shall be the act of the board of trustees, except as 
may be otherwise specifically provided by law or by the 
constitution of the Foundation or by these by-laws. 

Section 5. Vacancies in the board of trustees shall be filled 
b\ the remaining trustees. 

Section 6. The board of trustees may select an executive 
committee from the membership of the board to consist of 
not less than three nor more than five members who shall 
serve at the pleasure of the board and who shall exercise 
all powers and authority of the board except filling vacan¬ 
cies in the board of trustees. Meetings of the executive 
committtee shall be held at such places and upon such 
notice as the executive committee shall prescribe and a ina- 
joritv of the committee present at any such meeting shall 
constitute a quorum for the transaction of business. Special 
meetings may be held at any time on the call of the chair¬ 
man, or a majoritv of the executive committee. 

Article Three 

Carl F. Wittichen, Jr. 
Frank P. Samford 
Frank J. Soday 
P. H. Yancey, S.J. 
Milton FI. Fies 

Kenneth H. Gayle, Jr. 
H. H. Hendon 
Clarence B. Hanson, Jr. 
J. Finley McRae 
H. A. Pharr 

STATE OF ALABAMA ) 

) 
JEFFERSON COUNTY ) 

Affidavit 

Before me, Myra Stewart, a notary public in and tor said 
county and state, personally appeared lames L. Kassner, 
who, being duly sworn, says that the foregoing is a true 
and correct copy of the Constitution and By-Laws of The 
Gorgas Scholarship Foundation, Inc., and that he is the 
duly elected chairman of such Foundation. 

Subscribed to and sworn before me, this Kith day of 
September, 1952. 

Myra Stewart, Notary Public 
Jefferson County, Alabama 

SEAL 

THE GORGAS SCHOLARSHIP FOUNDATION. 

INC. 

OFFICERS 

Section 1. The officers of the Foundation shall be chosen 
by the board of trustees at its annual meeting each year and 
shall consist of a chairman, one or more vice chairmen, a 
treasurer, and a secretary. The treasurer and secretary may 
be the same person. 

Section 2. The officers of the Foundation shall hold 
office until their successors are chosen and qualified. Any 
officer elected or appointed by the board of trustees may be 
removed at any time by the affirmative vote of a majority 
of the whole board of trustees. 

Section 3. The chairman shall be the chief executive 
officer of the Foundation, and ex-officio chairman of the 
board of trustees, and of the executive committee. The 
treasurer shall likewise be a member ex-officio of the execu¬ 
tive committee. The other officers of the Foundation shall 
perform such duties as usually pertain to their offices, ex¬ 
cept as modified or extended by the board of trustees. 

Section 4. If any office of the Foundation shall become 
vacant, the board of trustees may choose a successor who 
shall hold office for the unexpired term in respect of which 
such vacancy occurred. 

Article Four 

CORPORATE SEAL 

The seal of the Foundation shall be circular in form and 
shall have inscribed thereon the name of the Foundation and 
shall have the year of incorporation and the word “SEAL” 
inscribed in the center thereof. 

Article Five 

PROPERTY 

Section 1. The Foundation shall have power and authority, 
but not for the pecuniary gain of any member, to solicit, 
collect, receive, and disburse money and hold and dispose 
of property of any kind, real, personal or mixed, in any 
lawful manner, and in any capacity, including representative, 
and to mortgage or pledge the same, as shall be authorized 
or approved by the board of trustees or the executive com¬ 
mittee. 

Section 2. All checks or demands for the money and notes 
of the Foundation shall be signed by such officer or officers 
as the board of trustees may from time to time designate. 

Article Six 

AMENDMENTS 

Section 1. The by-laws of the Foundation may be amended 
by a majority vote of the board of trustees, at any annual or 
special meeting. 

IN WITNESS WHEREOF, we, the undersigned incorpora¬ 
tors have hereunto set our hands and seals this Kith day of 
September, 1952. 

James L. Kassner, Chairman 
Fmmctt B. Carmichael 
Herman Cranberry 
James T. MacKenzie 
Jack W. Warner 
Marcus McClellan 

James E. Mills 
Allen Rushton 
John C. Henley, III 
W. M. Murray, Jr. 
I hos. W. Martin 
John A. Fincher 

A group of educators and business men met in 

Birmingham in September and signed incorporation 

papers establishing “The Gorgas Scholarship Founda¬ 

tion, Inc.,” a non-profit corporation. Dr. James L. 

Kassner, Professor of Chemistry at the University of 

Alabama, was named chairman of the Foundation, 

and John C. Henley, III, of Birmingham, secretary 

and treasurer. 

The Certificate of Incorporation was filed in the 

office of the Judge of Probate of Jefferson County, 

Alabama, on October I, 1952; thus effecting the for¬ 

mal incorporation of the Foundation. 

The following is the list of incorporators: Dr. James 

I,. Kassner, Professor of Analytical Chemistry, Uni¬ 

versity of Alabama; Dr. Emmett B. Carmichael, Pro¬ 

fessor and Chairman, Bio-Chemistry Department. 

Alabama Medical College, Birmingham; Herman 

Cranberry, Head, Mechanical Department, West 

Point Manufacturing Company, Shawmut, Uahama; 

Dr. James T. MacKenzie, Technical Director. Vmcri 

can Cast Iron Pipe Company, Birmingham; Jack \V. 

Warner, General Manager, Gulf States Paper Corpo¬ 

ration, Tuscaloosa; Marcus McClellan. Vice Presi¬ 

dent, Birmingham Paper Company. Biimingham: 

Carl I*'. Wittichen, Jr., President, Wittichen Chemical 

Company, Birmingham; Frank P. Samford. President. 

Liberty National Life Insurance Company. Binning 

ham; Dr. Frank J. Soday, Director of Research, ( hem 

strand Corporation, Decatur, Uahama; )ames 1 

Mills, Editor, Birmingham Post-Herald. Birmingham; 

Allen Rushton, President. Birmingham Ice N Cold 

Storage Company, Birmingham; John ( Henley. 111. 

President, Birmingham Publishing Company. Bit 

mingham; Dr. W. M. Murray. |i .. Directoi. Southern 

Research Institute, Birmingham; Lhomas \\ Martin. 

Chairman of the Board. Uahama Powet Companx. 

Birmingham; Dr. John \ Fincher. President. Ua 

bama Academy of Science. Birmingham: Kenneth H 

Gayle, Jr., President. Ingalls Iron Works Cotupam. 

Birmingham; H. H. Hendon, Polk. Powell \ Hendon. 

Birmingham; Clarence B. Hanson. |i . Publisher 

Birmingham News, Birmingham. Fathei Patiuk 11. 
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Yancey, S. | . Spring Hill College, Mobile; J. Finley 

McRae, President, Merchants National Bank of Mo¬ 

bile, Mobile; II A. Pharr, President, The First Na¬ 

tional Bank of Mobile, Mobile; Milton H. Fies, Vice 

President in Charge of Coal Operations, Alabama 

Power Company, Birmingham. 

An organizational meeting to elect trustees of the 

Foundation will be held in Birmingham in the near 

future, following which the newly elected trustees will 

meet and make plans for the first contest. 

"The purpose of the Foundation,” said Dr. Kass- 

ner, "is to focus attention on the functions erf science 

in the world today; to discover, encourage and foster 

the higher scientific education of worthy boys and 

girls; to coordinate the efforts of persons, association 

or institutions who may from time to time subscribe 

to and aid in these objects and purposes. 

“ I he Foundation will use its funds exclusively for 

the promotion of scientific education; to provide edu¬ 

cational advantages, opportunities and facilities and 

to further sound scientific learning by the establish 

ment or financing of endowments, fellowships, schol¬ 

arship incentives and awards at such colleges and uni¬ 

versities as may be selected from time to time by the 

trustees of the Foundation. 

“The name of the Foundation is intended to honor 

General William Crawford Gorgas, an outstanding 

American and Alabamian, who was one of the world’s 

great scientists and humanitarians. 

"Plans will be formulated for the first contest at 

the first meeting of the trustees. The plans of the 

Foundation are to carry out these contests in coopera¬ 

tion with Science Service, Inc., 1719 N Street, NAV., 

Washington, D. G. Science teachers should write to 

Science Service for details of the National Contest. 

“When the contests begin, all Alabama boys and 

girls, both white and colored, who enter the National 

Science Talent Search will automatically be entered 

in the State Science Talent Search for further con¬ 

sideration by state judges. Therefore, all high school 

seniors, white and colored, who are interested in the 

State Contest when it materializes, should contact 

Science Service and enroll for the National Contest. 

“Twenty-five states are running their own science 

talent searches,” said Dr. Kassner, “concurrently with 

the national competition this year. We feel that 

Alabama should take its place among the other states 

offering such opportunities.” 
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ALABAMA ACADEMY AWARD 

James L. .Kassner, Permanent Counselor to 

Junior Academy 

This year the Alabama Academy Award, the high¬ 

est honor that can be given a high school science 

teacher, was made to two Huey town science teachers, 

Miss Edith C.eisler and Miss Clustie McTyeire. 

Miss Geisler, who is head of the Science Depart¬ 

ment, organized the Hueytown Science Club in 1926 

and M iss McTyeire has served as co-sponsor of the 

club for the past 22 years. The club became affili¬ 

ated with the Alabama Academy of Science in 1935 

and with Science Clubs of America in 1945. During 

this time seven members of the club have held a 

state office in the Junior Academy and the club has 

won seventeen state awards at the annual meetings 

of the Junior Academy. 

In 1948 Miss Ann Kemp, a student at Hueytown 

high school and a member of the science club en¬ 

tered the Alabama State Science Talent Search for 

General C.orgas Scholarships and won fourth place. 

Miss Kemp is a senior in the School of Chemistry 

at the University of Alabama this year. 

In 1949 Mr. Gary Wallace Crain entered the second 

state contest for General Gorgas Scholarships and also 

won fourth place. 

Miss Geisler is a native of Adger, Alabama. She 

received her 15.A. degree from Howard College and 

has done work towards a Master’s degree in Biology 

at the University of Alabama. 

M iss McTyeire has lived in the vicinity of Besse¬ 

mer, Alabama all her life. She received her B.A. 

degree at Birmingham-Southern College with a major 

in religious education and a minor in biology. 

Announcement of the awards was made at the 

annual banquet of the Alabama Junior Academy of 

Science, which was held at the Convent of Mercy, 

Mobile, Alabama. In presenting the awards, Dr. 

James I,. Kassner, professor of chemistry at the Uni 

versity of Alabama and permanent counselor to the 

Junior Academy, pointed out that both of the re¬ 

cipients have been counselors to the Junior Academy 

several times and much of the credit for keeping the 

Alabama Academy of Science active during the war 

years goes to these two science teachers. 

The Academy Award is given each year to a high 

school science teacher for meritorious teaching of 

high school science in the State of Alabama, as dem¬ 

onstrated by the participation of the sponsor’s club 

in the Alabama Junior Academy of Science. 
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REPORT OF THE TREASURER FOR THE 

PERIOD BEGINNING APRIL 22. 1951 

AND ENDING FEBRUARY 21. 1952 

GENERAL FUND 

Balance on hand, April 22, 1951 $ 660.43 

Receipts . 1,125.31 

total Receipts . .$ 1,785.74 

Disbursements 

#57 II. E. Wilcox, President's expense $ 7.25 

#58 \V. T. Wilks, Secretary’s expense 4.00 

#59 W. T. Wilks, Phone Calls 5.55 

#60 Tutwiler Hotel, Room Rent 6.50 

#61 R. Bugg, Convention Photograph 1.50 

#70 R. Chermock, Acldressograph Plates 10.14 

#72 Postmaster, Stamped envelopes 52.64 

#73 Powell Printing Co., Programs for 

1951 meeting 98.69 

#75 J. H. Walker, Envelopes 5.28 

#78 Postmaster, Stamps . 17.84 

#79 Coleman Jernigan Co., Envelopes 3.25 

#80 F. Gracey, Engrossing certilicates 13.50 

#81 W. T. Wilks, Secretary’s expense 18.00 

#82 Postmaster, Stamps 4.50 

#83 J 11. Walker, President’s expense 42.29 

#84 R. Chermock, Ledger Sheets 1.77 

#85 Heiter Starke Printing C’,o., Cards 7.73 

#86 H. Boschung, Expenses with meeting 2.78 

#87 J. 11. Walker, Mimeographing expense 20.15 

#88 Duplicating Dept., Program for the 

1952 meeting 41.30 

Total Disbursements . s 364.66 

TOTAL BALANCE, February 21, 1952 ■ S 1.421.08 

JOURNAL FUND 

Balance on hand, April 22, 1951 $ 0.00 

Receipts 

Advertisements . 1.53.00 

J. F. Sulzby, Contingency 200.00 

Total Receipts . ■ $ 353.00 

TOTAL BALANCE, February 21. 1952 $ 353.00 

RESEARCH FUND 

Balance on hand, April 22, 1951 .$ 910.00 

Receipts 333.00 

Total Receipts . $ 1.243.00 

Disbursements 

#62 Weatherford Printing Co., Printing 

Junior Academy Awards . • $ 20.34 

#63 Frank Chambers Engraving Co. A.A.S. 

pin, award to outstanding teacher 14.64 

#64 R. Strickland, embossing Junior 

Academy Awards . 15.15 

#65 R. Ponder, Jr. Academy Award 10.00 

#66 Sr. M. Daley, Jr. Academy Award 10.00 

#67 E. |ackson. Jr. Academy Award 10.00 

#68 Sr. Felicitas, Jr. Academy Award 10.00 

#69 M. Baranelli, Jr. Academy Award 10.00 

#71 11. McCullough, Research Grant 60.00 

#74 Sr. Maureen, |r. Academy Award 10.00 

#76 If. McCullough, Research Grant 75.00 

#77 R. E. Wingard, Research Grant 150.00 

Total Disbursements 

TOTAL BALANCE, February 21. 1952 
- ■$ 

- $ 

395.13 

847.87 

TOTAL ASSETS 

Balance on hand, April 22. 1951 

Receipts . 

. . . $ 1,570.43 

1,811.31 

Total Receipts 

Disbursements . 

. , $ 3,381.74 

759.79 

TOTAL ASSETS. $ 2,621.95 

SUMMARY 

RESEARCH FUND: 

I he year 1951 began with a balance on hand of 

$80.5.00; receipts totalled $295.00; and disbursements 

totalled $190.00. This resulted in a net gain of 

$105.00 in this fund, increasing an already sizable 

suiplus which is intended to stimulate research. 

The year 1952 began with a balance on hand of 

$910.00; receipts increased to $333.00 which repre¬ 

sented funds from the Goethe Fund, the A.A.A.S., and 

matched by voluntary contributions of members of 

the Academy. Disbursements were to the amount of 

$394.13, with a net loss of $62.13, beginning to utilize 

funds available tor Research Grants and Junior Acad¬ 

emy Awards. 

GENERAL FUND: 

The year 1951 began with a balance on hand of 

$1,006.49; with receipts totalling $758.50; and dis¬ 

bursements totalling $1,104.56 ($239.60 were used for 

the Academy’s operating expenses, and $864.96 to 

publish the Journal for the year 1948). This left a 

balance of $660.43. with a net loss of $346.06. 

4 he year 1952 began with a balance on hand of 

$660.43; receipts totalled $1,125.32, representing a gain 

of $336.81 over the previous year. Disbursements 

totalled $364.66 for Academy operating expenses, in- 

< hiding the printing of the program for the previous 

year, representing an apparent increase of $125.06. 

However, if the program expenses for the previous 

year are transferred to that account, the operating 

expenses of the Academy in 1951 amounts to $348.29, 

and for 1952 amounts to $265.97, representing a sav¬ 

ing of $82.32 over the previous year. The total bal¬ 

ance remaining to aid in the publishing of the Journal 

and maintaining normal Academy expenses is $L- 

421.08. 

JOURNAL FUND: 

Solely on the initiative of the Editor, Dr. John 

Xan, it has become possible to establish a sepatate 

Journal Fund this year with a balance of $353.00, 

obtained from advertisements and a Contingency 

kindly contributed by Mr. James F. Sulzby. This 
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fund, together with funds available in the General 

Fund, will more than cover the cost of printing the 

Journal for the years 1949 and 1950 (Authorized 

bv the Executive Committee and already at the 

Printers although the bill has not been received at 

this time); and a surplus will remain which can con¬ 

tribute to the publishing of 

and 1952. 

Respectfully 

Ralph I,. C 

February 21, 1952 

the Journal for 1951 

submitted, 

Ihf.rmock, Treasurer 
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ALABAMA JUNIOR ACADEMY OF SCIENCE 

OFFICERS, 1951-52 

President 

Vice President 

Secretary 

Treasurer 

Miss Elizabeth A. Klein, Convent of Mercy Academy 

Edward Babin, Marion Military Academy 

Jean Gibson, Minor High School 

Gayle Dowsing, John Carroll High School 

COUNSELORS, 1951-52 

Counselor to the President 

Counselor to the Vice-President 

Counselor to the Secretary 

Counselor to the Treasurer 

Counselor at Place of Meeting 

Coordinator for Science Clubs of America 

Permanent Counselor 

Sister Mary Robert, R.S.M., Convent of Mercy Academy 

Major Lee Naftel, Marion Military Academv 

Mrs. Margaret McCluskey & Mr. J. R. Welsh, Minor High School 

Sister Maureen, O.S.B., John Carroll High School 

Mr. Eugene T. Regal. Spring Hill College 

Miss Lillian Leonard, Baldwin County High 

Dr. James L. Kassner, Cniversity of Alabama 

CHARTER MEMBERS 

School 

A. G. Parrish H. S* 

Baldwin County H. S. 

Bishop Toolen H. S. 

C. F. Vigor H. S. 

Chilton County H. S. 

Choctaw County H. S.* 

Convent of Mery Academy 

C.urry II. S. 

Ensley H. S. 

Fairview H. S. 

Hueytown H. S. 

John Carroll H. S. 

I.anett City H. S. 

McAdory H. S. 

McGill Institute* 

Marion Institute* 

Minor H. S. 

Murphy H. S. 

Parrish H. S. 

Phillips H. S. 

Russellville H. S. 

Sacred Heart Academy 

Shades Valley H. S. 

Sidney Lanier H. S. 

St. Bernard H. S. 

Sponsor .4 dd ress 

Miss Wiley C. Kerlin, Selma, 

Miss Lillian Leonard, Ba\ Minette, 

Sister Andrew Marie, S.L., Mobile, 

Miss Lucille N. Lloyd, Prichard, 

Miss Marguerite Perry, Clanton, 

Mrs. Vivian P. Gilmore, Butler, 

Sister Mary Robert, R.S.M.. Mobile, 

Mrs. Sarah Ann Salmon. Jasper. 

Mrs. Reba Ponder, Ensley, 

Miss Opal Cooper, Cullman. 

Miss Edith Ceisler, Bessemer, 

Sister Maureen, O.S.B.. Birmingham. 

Marilyn Dennis. I.anett. 

Mrs. Ruby L. Hodge. McC alia. 

Brothel Dacian & Miguel, S.C.. Mobile. 

Majoi Lee Naftel. Marion. 

Mis. Margaret McCluskev K- Mr. J. R. Welsh. Ensle\. 

Dr. Raymond C. Wilson. Mobile. 

Mis. Vera K. Martin. Panish. 

M. Baranelli. Birmingham. 

Mis. Edgai Ltulerwood. Russelb ille. 

Sistei Man Charles, O S B . ( ullni.ui. 

Bit mingliatn. 

Mis. Francos D. Jones. Montgoinei\. 

Rev. Gerald Brav. O S B . St Bernard. 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 
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Thomas W. Martin H. S.*. 

Thompson H. S. . 

Troy H. ,S. 

Tuscaloosa Senior (1. S. 

West End II S. 

Wood lawn IE S. 

*Voted in at Annual Meeting. 

Mrs. Helen D. Smith, Gorgas, 

Mrs. Thelma W. Kerkman, Siluria, 

Clarence Newson, Troy, 

Mrs. James C.. Wilkes, 1 uscaloosa, 

Miss Mary E. Hading, Birmingham, 

Mrs. Estelle Jackson, Birmingham, 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

Alabama 

JUDGES FOR EXHIBITS 

Name 

Father W. E. Furman 

Dr. H. E. Wilcox 

E. B. Lamb 

E. B. Carmichael 

Dr. W. R. Smithey 

Di. R B. Stit/er 

Di Ralph Chermock 

Dr. [. H. Barrow 

Name 

Brothei Gordian. S.C. 

Bert C. Williams 

Lee A. Xaftel 

Field Address 

Physics, Spring Hill. Mobile 

Physics, Birmingham-Southern College 

Science in Industry, American Optical Co. 

Science in Industry, Medical College of Alabama 

Chemistry, Birmingham-Southern College 

Chemistry, T.V.A. Wilson Dam 

Biology, University of Alabama 

Biology, Huntingdon College 

JUDGES FOR PAPERS 

Field Address 

Physics, St. Stanislaus College 

Biology, University of Alabama 

Chemistry, Marion Institute 



THE EFFECT OF RESTRICTED FEEDING ON HAMSTERS 

Joan L. Kassner 

Tuscaloosa Senior High School 

The paper presented at the Annual Meeting of the Alabama Junior Academy of Science 
winning Honorable Mention 

O 

The Syrian Golden Hamster was discovered 
in Syria in 1930, and brought to this country 
in 1938. Although there are many breeds of 
hamsters, this particular breed is the only 
one that has any practical domestic value. 
Domestically, he has made a lasting place for 
himself in that he makes a wonderful pet and 
has become an important experimental ani¬ 
mal. The hamster is clean, odorless and 
loves to be handled. He is susceptible to 
more human diseases and is capable of multi¬ 
plying faster than any other laboratory ani¬ 
mal. One pair of hamsters can theoretically 
increase their tribe from two to 100,000 in 
a year. 

Although the hamster has the characteris¬ 
tics needed to make him one of the most 
valuable laboratory animals, he has not re¬ 
placed the rat and guinea pig for experi¬ 
mental purposes because laboratory techni¬ 
cians have not become familiar enough with 
the hamster to know that they thrive best in 
cages with solid bottoms, feed more readily 
on food in pellet form, and require special 
breeding techniques. 

My experiment was performed on seven, 
23-day old hamsters, all from the same litter. 
These hamsters had only been weaned lor 
two days and all weighed on the average of 
31 grams. The hamsters were divided into 
three groups of two each and the seventh one 
was used for a control and was fed on the 
normal diet. Each hamster was kept in a 
separate cage. 

Control—The normal diet consisted ol 
root and leafy vegetables, Purina 
Laboratory Chow, corn and 
whole wheat, pecans and grass. 

Group I—Group I was fed a diet high in 
proteins, consisting of milk, pe¬ 
cans and canned clog meat. 

Group II—Group II was fed a carbohydrate 
diet consisting of corn, whole 
wheat and white coin meal. 

Group III—Group Ill was led on vegetables. 
One was led root vegetables and 
the other greens. The root vegc 
tables consisted of sweet and 

Irish potatoes, turnips, beets and 
carrots. The vegetable greens 
used were the tops of root vege¬ 
tables in addition to grass and 
lettuce. 

At the end of the experiment which lasted 
40 days the control hamster, which was a 
female, weighed 65 grams. The hamster on 
the high protein diet weighed on the average 
of 71 grams. The hamsters on the carbohy¬ 
drate diet weighed on the average of 51 
grams. The vegetable diets were so poor that 
it teas necessary to add proteins to keep the 
hamster alive. Therefore this shows a vege¬ 
table diet alone is insufficient for the mainte¬ 
nance of the hamsters’ health, or in other 
words the hamster is not a vegetarian. 

The hamsters that were fed carbohydrates 
or vegetables were not as active and strong 
as those fed on the normal or protein diets. 
The hamsters that were led proteins gained 
weight more rapidly and were more active 
than the one fed on the normal diet. This 
experiment shows that young hamsters do 
best on a high protein diet. 

GRAP11 

In regard to the graph ii will be' readib 
noticed that those hamsters led coininmnisK 
on the same diet showed a uniform gain in 
weight, averaging a smooth curve. It will 
also be noticed that the gain in weight pel 
day decreases with the age ol the hamstei 



192 Ktbbee Streetrnnn 

This indicates his maturity. A heavy protein 
diet constitutes a more normal diet lor young 
hamsters than for old. The similarity in the 
two curves can be seen. In regard to the 
curve where the diet was discontinuous, the 
hamsters literally starved on the vegetable 
diet and at intervals it was necessary to teed 
them a normal diet to prevent starvation, 
shown on the graph by the double lines. 
When animals are placed on a starvation cliet 
tor short periods ol time, their bone structure 
continues to grow almost normally and their 

decrease in weight, shown by the graph, is 
due to the deterioration ol body tissues. Thus 
when the animal is again placed on the nor¬ 
mal diet he will gain weight much more rap¬ 
idly than normal until he has reached the 
average size lor hamsters ol that age. Ham¬ 
sters on an abnormal diet lor long periods 
ol time, during this critical growing period, 
when placed on a normal diet do not mature 
as others but will remain permanently de- 
lormed or under-sized. 

Science Club Sponsor. Mrs. Pearl Wilkes. 

MY EXPERIMENT WITH ALPHA, BETA AND GAMMA RAYS 

KlliHEE STREETMAN 

West End High School, Birmingham, Ala. 

1 he paper presented at the Annual Meeting of the Alabama Junioi Academy of Science 
winning first prize 

When materials such as uranium, radium, 
natural and man made isotopes break down 
to form stable materials they give off alpha, 
beta, and gamma rays. These rays are also 
given oil when the atom bomb explodes and 
compose what is commonly known as atomic 
energy. 

My interest in this subject led me to buy 
an Atomic Energy Set with money 1 earned 
last Summer. I have done many interesting 
experiments. I have measured the penetra¬ 
tion power of alpha, beta, and gamma rays, 
detected each with the cloud chamber, de¬ 
tected alpha rays with an electroscope, studied 
the effect of radiation on films and crystals, 
and measured cosmic radiations. 

The fear of an atomic attack on your own 
homes makes us interested in what mate¬ 
rials these rays are able to penetrate, there¬ 
fore Ell tell you about my experiments in 
alpha, beta, and gamma ray penetration. 

The gamma rays have a very short wave 
length therefore they have a great penetration 
power. In order to determine what materials 
these rays will penetrate I experimented with 
a Geiger Counter, an instrument that meas¬ 
ures radiation, a gamma ray source 3" from 
the Counter with nothing but air between. 
The Counter gave 85 clicks or counts per 
minute at this distance. The clicks indicate 
the rays have entered the counter. Of the 
nine materials I tested (glass, water, llesh, 
cardboard, lead, paper, asbestos, wood, and 
paraffin) glass, flesh, and lead affected the 
rays the most. Wood, paper, and paraffin 
had the least affect. 

Beta lays aie streams of electrons. They 
are dense but very light. Therefore they can 
be easily blocked and scattered by the atoms 
of matter. In order to determine what mate¬ 
rials block these rays I experimented with 
various materials, a beta ray source, and a 
Geiger Counter. Aluminum foil, cardboard, 
and paper affected the beta rays the least. 
The rays were completely blocked by lead, 
flesh, and asbestos. 
Alpha rays are streams ol positively charged 

particles. They are composed of the nucleus 
of the helium atom, two protons and two 
neutrons. I was unable to test the alpha 
rays with a Geiger Counter because they 
would not penetrate the wall of the counter. 
I was able to determine, with an electroscope, 
that about all they will penetrate is about 
one sheet of onion-skin typing paper. 

Since these three rays ionize matter they 
can be detected with a cloud chamber. The 
Cloud Chamber is a round flask with holes in 
each end. Alcohol is put into the hole in the 
top. A rubber bulb is connected to the bot¬ 
tom hole. When the bulb is compressed and 
released a fog condenses around any particles 
present. 

The alpha tracks look like long thin Huffy 
clouds coming from the source inside the 
Chamber. 

The beta tracks appear to be small dotted 
lines of clouds radiating from the source out¬ 
side the Chamber. 

Gamma ray tracks are very hard to see. 
They resemble wave-like vapor clouds as 
they enter from the outside of Chamber. 



Alpha, Beta, Gamma Rays 193 

From these informative experiments I have 
gained a practical knowledge of radioactivity. 

Sponsor of Science Club: Miss Mary E. 

Hailing. 
BIBLIOGRAPHY 

Gilbert Atomic Energy Instruction Manual 
This came with my Atomic Energy Set 

Nucleonics Magazine 
The Atomic Revolution—Robert Potter 
Atomic Energy For Military Purposes 
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West End High School 
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MINUTES OF THE EIGHTEENTH ANNUAL MEETING 

OF THE 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

February 29—March 1, 1952 

The officers, counselors, and official delegates of 

the Alabama Junior Academy of Science, met at 4:00 

P.M. on February 29, 1952 in the College Inn of 

Springhill College, Mobile, Alabama lor the first 

business meeting of the eighteenth annual AJAS con¬ 

vention. 

Elizabeth Ann Klein, President, called the meeting 

to order. 

The reading of the minutes of the last annual con¬ 

vention was omitted because of the lack of time. 

The following official delegates responded to roll 

call: 

Jacqueline Sweeney 

Louis Reynolds 

Theresa Hardin 

Katie Steele 

Nelson Stuckey 

John Boockholdt 

Fred Brinskelle 

Phyllis Hamrick 

James Benzel 

Marie Smith 

Roland Hicks 

George Black 

Jo Ann Linn 

Ernie Coward 

Betty A. McCullock 

I'reva Fleinberg 

La Vert Smith 

Jimmy Townsley 

Mack Smyly 

Wilson Wilhite 

Lytnin Harrison 

Sybil Tew 

Bishop Toolen High 

Chilton County High 

Convent of Mercy Academy 

Curry High 

Ensley Fligh 

Huey town High 

John Carroll High 

Lanett High 

Marion Military Institute 

Thomas W. Martin High 

McAdory High 

McGill Institute 

Minor High 

Murphy High 

Russellville High 

Sacred Heart Academy 

St. Bernard High 

Tuscaloosa Senior High 

Vigor High 

West End High 

Woodlawn High 

Baldwin County High 

The report of local club activities by the official 

delegates was also omitted. 

No committees were appointed at this meeting. 

The entire program was turned over to Mr. Regal 

in order to work out the transportation problems. 

There being no further business, the meeting was 

adjourned until 9:00 A.M. Saturday morning. 

March 1, 1952’ 

The final session of the eighteenth annual Alabama 

Junior Academy of Science Convention was held at 

9:00 A.M. Saturday, March 1, in the College Inn of 

Springhill College. 

President Ann Klein called the meeting to order. 

All delegates responded to roll call. 

The reading of the minutes by the Secretary was 

omitted. 

The treasurer’s report was given by the treasurer, 

Gayle Dowsing. 

The following papers were read to the general as¬ 

sembly: 

1. Mosquito (Tiny but Tragic) Marguerite Ryan 

Bishop Toolen High 

2. Plastics Louis Reynolds 

Chilton County High 

3. Cancer: A Challenge to Our Youth Pat Crowe 

Convent of Mercy Academy 

4. The Induction Coil; Its Construction, 

Mechanics, and Uses Nelson Stuckey 

Ensley High School 

5. Parasitic Worms Charles Hayes 

Hueytown High 

6. Yellow Magic Louis Wilkinson 

John Carroll High 

7. Purification of Bauxite Guy Zoghby 

McGill Institute 

8. Black Gold in our Community Jean Gibson 

Minor High School 

9. Women in Science Susan Cobb 

Murphy High School 

10. Leukemia and Its Effects on 

Man Eleanor McCann 

Sacred Fleart Academy 

11. Effect of Restricted Feeding on 

Hamsters Joan Kassner 

Tuscaloosa Senior High 

12. My Experiments with Alpha, Beta, and 

Gamma Rays Kibbie Streetman 

West End High 

13. Cosmic Rays James Jenson 

Vigor High 

14. Green Magic Carolyn Hereford 

McAdory High 

15. A Study of Ferns Catherine Early 

Baldwin County High 

The judges gave their report on the papers and 

the results were: 

Best Paper: “My Experiments with Alpha, Beta, 

and Gamma Rays”—Kibbie Streetman—West End 

High School. 

Honorable Mention: “Effect of Restricted Feeding 

on Hamsters”—Joan Kassner—Tuscaloosa Senior High. 

The report of the counselor to the President was 

given to the general assembly of the Alabama Junior 

Academy of Science. 

The following schools were voted into the AJAS: 

Thompson High School—Siluria, Alabama 

Marion Military Institute—Marion, Alabama 

McGill Institute—Mobile, Alabama 

Thomas W. Martin High School—Gorgas, Alabama 

Choctaw County, High School—Butler, Alabama 

A. G. Parrish High School—Selma, Alabama 

The Resolutions Committee submitted a resolution 

that expressed the appreciation of the Alabama Junior 
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Academy of Science to everyone who helped in any 

way to make the convention a success. 

The nominees for office in the Academy in 1953 

were lead bv the Secretary. The following were nomi¬ 

nated: 

President 

Edward Babin.Marion Military Institute 

Louis Reynolds.Chilton County High 

Vice-President 

Kibbie Streetman.West End High 

Treba Heinberg.Sacred Heart Academy 

Secretary 

Don Duke.Huey town High 

Frank Mullins.Vigor High 

Treasurer 

Sara Baker.Ensley High 

Patricia Crowe.Convent of Mercy Academy 

The following were elected: 

President: Louis Reynolds, Chilton County High 

School 

Vice-President: Kibbie Streetman, West End High 

School 

Secretary: Don Duke, Hueytown High School 

Treasurer: Patricia Crow'e, Convent of Mercy 

Academy 

The following exhibits were on display during the 

convention: 

1. Milk Bottle Weather 

Bureau.Baldwin County High 

2. Simple Chemical Analysis. . Baldwin County High 

3. Ant—The Human Insect.... Bishop Toolen High 

4. Scientific Occupations in Mobile 

District .Bishop Toolen High 

5. Cloud Chamber.Vigor High 

6. Cancer.Convent of Mercy Academy 

7. Photography in the Sciences.Ensley High 

8. Electric Crane.Hueytown High 

9. Worms .Hueytown High 

10. The Purification of Bauxite.McGill Institute 

11. Black Gobi in Our Community.Minor High 

12. Van de Graff Generator.Murphy High 

13. Tooth Erosion by Acids.. .Sacred Heart Academy 

14. Trees on Campus of Sacred Heart 

Academy.Sacred Heart Academy 

15. Air Flow & Turbulence.St. Bernard High 

16. Characteristic Amoeba Motion..St. Bernard High 

17. Electron Configurations.St. Bernard H:gh 

18. Van de Graff Electrostatic 

Generator.Sidney Lanier High 

19. Mineral Resources Map of 

Alabama.Tuscaloosa Senior High 

20. High Voltage in Industry.Woodlawn High 

21. Wilson Cloud Chamber.Woodlawn High 

The judges gave their report on the exhibits and 

the results were: 

BIOLOGY: 

First Place: Cancer, Convent of Mercy Academy, 

Mobile, Ala; Honorable Mention: Ant—The Human 

Insect, Bishop Toolen High, Mobile, Ala. 

CHEMISTRY: 

First Place: Electronic Configuration, St. Bernard 

High. St. Bernard, Ala.; Honorable Mention: Simple 

Chemical Analysis, Baldwin County High, Bay Min- 

ette, Ala. 

PHYSICS: 

First Place: Wilson Cloud Chamber, Woodlawn 

High, Birmingham, Ala.; Honorable Mention: Air 

Flow and Turbulence, St. Bernard High, St. Bernard. 

Ala. 

SCIENCE IN INDUSTRY: 

First Place: Black Gold in Our Community, Minor 

High, Birmingham, Ala.; Honorable Mention: High 

Voltage in Industry, Woodlawn High, Birmingham, 

Ala. 

The American Association of Science Award was 

given to Miss Patricia Crowe, Convent of Mercy 

Academy, Mobile, Ala., and to Mr. Charles Edgar 

Hayes, Hueytown High, Hueytown, Ala. 

This year the Alabama Academy Award, the highest 

honor that can be given a high school science teacher, 

was made to two Hueytown science teachers. Miss 

Edith Geisler and Miss Clustie McTyeire. 

The award is a yellow gold pin and a framed cita¬ 

tion. The pin is made by superimposing the pin of 

the Alabama Junior Academy of Science on a bas- 

relief map of the State of Alabama. 

Announcement of the awards was made at the an 

nual banquet of the Alabama Junior Academy of 

Science which was held at the Convent of Mercy, Mo¬ 

bile, Ala. In presenting the awards, Dr. James L. Kass 

tier, professor of Chemistry at the University of Ala¬ 

bama and permanent counselor to the Junior Acad¬ 

emy pointed out that the Award is given for meri¬ 

torious teaching of high school science in the State of 

Alabama, as demonstrated by the participation of the 

sponsor’s science club in the Alabama Junior Acad¬ 

emy of Science. 

There being no further business, the meeting was 

adjourned until 1953. 

Respectfully submitted. 

Jean Gibson, Secretary, A.J.A.S. 

REPORT OF TREASURER 

BALANCE SHEET FOR 1951-52 

Receipts: 

Balance on hand from 1951.5106.18 

31 Club Dues . 64.00 

369 Membership Cards . 17.20 

324 Registration Fees . 162.00 

203 Luncheon Registration 100.00 

299 Banquet Registration (Guests-7) 299.00 

TOT AI. .5748.68 
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Disbursements: 

Banquet .$292.29 

Annual Meeting Party. 91.30 

Luncheon . 91.00 

Telephone Calls (Dr. Kassner). 10.25 

Telephone Calls (Miss Boehmer). 5.63 

Clearance charge on ck. from * 

Mrs. Martin .15 

Postmaster U. of A. (Stamps). 12.00 

Miss Elizabeth A. Klein (Expenses)... 15.00 

Handling charge on Miss Klein ck. .25 

Weatherford Office Supply Co. (gold 

seals, labels, and folders). 7.01 

Frank Chambers Engr. Co. (700 

Membership Cards) . 9.27 

Edward O. Brown (Publicity). 10.00 

Correspondence (E. Regal) . 5.00 

Badges and Pins. 1.76 

$550.91 

TO BALANCE . 197.77 

Total disbursements $748.68 $748.68 

Audited by: 

Dr. Bf.rt C. Williams 

Dr. Ralph L. Chermock 

Dr. E. Scott Barr 
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MEMBERSHIP LIST 

Sustaining Members 
O 

1 Alabama College.(Dr. John Caldwell) Montevallo, Alabama 

2 Alabama Mills, Inc.(Mr. Paul A. Redmond, President) 706 So. 29th St. Birmingham, Alabama 
3 Alabama Polytechnic Institute.(Dr. Ralph Draughon) Auburn, Alabama 

4 Alabama State Chamber of Commerce.(Mr. John H. Ward) Montgomery, Alabama 

5 Birmingham-Southern College.(Dr. George R. Stuart) Birmingham, Alabama 
6 First Farmers & Merchants National Bank.(Mr. E. L. Boatner) Troy, Alabama 

7 Howard College.(Dr. Harwell Davis) Birmingham, Alabama 

8 Huntingdon College.(Dr. Hubert Searcy) Montgomery, Alabama 

9 Judson College.(Dr. J. I. Riddle) Marion, Alabama 

10 Portland Cement Association.(Mr. F. M. Chapman) Watts Building, Birmingham, Alabama 

11 Southern Natural Gas Co.(Mr. Pratt Prather), Watts Building, Birmingham, Alabama 

12 Spring Hill College.(Rev. William D. O’Leary, SJ) Mobile, Alabama (Spring Hill Station) 

13 State Teachers College.(Dr. E. B. Norton) Florence, Alabama 

14 State Teachers College.(Dr. Huston Cole) Jacksonville. Alabama 
15 State Teachers College.(Dr. W. W. Hill) Livingston, Alabama 

16 State Teachers College.(Dr. C. B. Smith) Troy, Alabama 

17 Stockham Pipe & Fitting Co.(Mr. Herbert Stockham) Birmingham, Alabama 

18 University of Alabama.(Dr. John M. Gallallee) University, Alabama 

19 The Vanity Department Store.(Mr. A1 Toranto) Birmingham, Alabama 

Industrial Members 

1 Alabama Power Company.(Mr. Thomas W. Martin) Birmingham, Alabama 

2 American Cast Iron Pipe Co.(Dr. James T. McKenzie) Birmingham, Alabama 

3 Birmingham Slag Company.(Mr. C. E. Ireland) Birmingham, Alabama 

4 Gulf States Paper Corp.(Mr, W. P. Thielens) Tuscaloosa, Alabama 

5 I. Lewis Cigar Company.(Mr. Arthur |. Lewis, Mgr.) Selma, Alabama 

6 McKesson & Robbins, Inc. 

Laboratory Supply Department (Mr. J. K. Lunsford, Mgr.) Birmingham, Alabama 
7 Rust Engineering Company.(Mr. Henry B. Rust) Birmingham, Alabama 

8 Tennessee Coal, Iron and Ry. Co..(Mr. Robert C. Gregg) Birmingham, Alabama 

Individual Members 

The Following Symbols are Used to Designate Section Preference 

BM—Biology and Medicine 
C,—Chemistry 

GA—Geology and Anthropology 

GC—Geography and Conservation 

I’M—Physics and Mathematics 
IE—Industry and Economics 

SE—Science Education 

SS—Social Sciences 

Section Name Title Address 

IE 

SE 

SE 
C 

PM 

PM 

BM 

C 
GA 
GA 
BM 

SE 
BM 

BM 

C 

PM 

C 
SE 

C 
IE 

Mr. Rucker Agee.Partner, Sterne, Agee Sc Leach, 305 First Natl. Bldg., Birmingham 
Miss Sara Beatrice Agee.Box 915, Mobile 5 

Miss Beulah Allen Suprevisor of Instruction. DeKalb Co. Board of Education, Fort Paxne 

Dr. Roger W. Allen.Dean, School of Science and Literature, Alabama Polytechnic 

Institute. Auburn 

Dr. Fred Allison.Head, Physics Dept, and Dean, Graduate School. Alabama l’olytechnit 
Institute, Auburn 

Miss June Carolyn Alexander (Collegiate).Student, FT. of Alabama, 2209 18th St.. Tuscaloosa 

Mr. Joseph Ceplius Almond, Jr.Inst, in Pharmacy, Howard College, Birmingham 

Mr. Dan C. Anderson. . . .Tech. Salesman, General Chcm. Div.. 642 Third \vc. No.. Birmingham 
Dr. T. G. Andrews.Prof, of Geology, Box 2005, University 

Mr. Daniel D. Arden, Jr.Ass’t. Prof, of Geology, Birmingham Southern College. Birmingham 

Mr. A. J. Atkins.Assoc. Prof, of Science, State Teachers College. I t oy 

Mrs. Bonnie Austin.Teacher. Public Schools. Lillian 

Mr. William W. Austin.2101 Hillside St., Birmingham 

Dr. Paul C. Bailey.Associate Prof, of Biology. Alabama College, Montevallo 

Dr. Fraser Banks, Jr.Research Chemist, Southern Research Institute, 917 S. 20th Street. 

Birmingham 
Dr. E. Scott Barr.Prof, of Physics, Box 711. Univcrsiiv 
Dr. William J. Barrett.Head, Anal. Section, Sou. Research Institute. Birmingham 
Miss Emogene Barton.l eather. Boa/ Memontarv School. Boat 

Dr. C. A. Basore.Prof, of Chcm. Eng., Via. Polvtechnic Institute, \uburn 

Mr. John L. Baswell Exec. N ice Pres., Birmingham Real Estate Board. 

7928 S. 1th Axe . Birmingham 
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Section 

C 

PM 
GA 
BM 
BM 

PM 

C 

SE 

SE 

BM 

BM 
BM 

BM 

C 
IE 

GA 
SS 

PM 

C 
SE 
BM 

C 
SS 

c 
GA 

BM 

C 

IE 

C 
IE 

BM 

BM 

BM 
PM 

IE 

SE 

BM 
BM 

BM 

BM 

C 

BM 

GC 

IE 

BM 
C 

BM 
IE 
C 

BM 

BM 

SE 

PM 
SE 

C 
SS 

BM 
BM 

BM 
SE 

Name Title Address 

Dr. Willis J. Baughman Assoc. Prof, of Health and P.E., College of Education, University 

Dr. David J. Besdin.Ass t. Prof, of Physics, Alabama Polytechnic Institute, Auburn 

Mr. John Bensko.Ind. Geologist, 1223 Graymont Ave., W., Birmingham 

Mrs. Eva G. Bernhardt Ass’t. Prof, of Biol., Huntingdon College, Montgomery 

Miss Iva Blackburn.Teacher, Robertsdale High School, Robertsdale 
Mi. Robett Henry Blackshear, 11.Asst. Prof, of Industrial Arts, State Teachers College, 

Livingston 
Dr. Edgar B. Bloom.Prof, of Chemistry, Howard College, Birmingham 

Miss Kathryn M. Boehmer.readier, Ensley High School, 3928 Ave. “K”, Fairview Station, 

Birmingham 
Mrs. J. R. Boothe.Teacher, Goshen High School, Glenwood 

Mr. Herbert 1. Boschung, Jr.Instructor in Biol., University of Ala., Mobile Center, 

Box 1475, Mobile 
Miss Mary Ann Bowel's (Collegiate).Athens College, Rt. 3, Box 271, Athens 

Dr. Edward E. Boyer.Pathologist, Providence Hospital, Mobile 17 
Mr. James McGregor Boyles (Collegiate), Box 2154, University 

Mr. J. Y. Blame .20 Court Street, Montgomery 

Mr. William \\ . Branch.Partner, Boykins and Branch Managing General Agency 

(F&C Insurance), 3829 10th Avenue So., Birmingham 
Mr. Peter A. Brannon.Archivist, Alabama Dept. Archives and History, Montgomery 

Mr. James J. Brantley.Dept, of Psychology, Cornell University, Ithaca, N.Y. 
Miss Mammie Braswell.Assoc. Prof, of Math., Alabama College, Montevallo 

Rev. Gerald Bray, O.S.B.Prof, of Chem. & Physics, St. Bernard College, St. Bernard 

Mr. P. I’. B. Brooks.Head, Sci. Dept., Sidney Lanier High School, Montgomery 

Mr. Jack S. Brown.Ass't. Prof, of Biol., State Teachers College, Jacksonville 
Dr. Robert D. Brown.Professor of Chemistry, Llniversity 

Mr. Robert L. Brown.Instructor in Psychology, Box 2756, University 

Dr. William B. Bunger.Ass’t. Prof, of Chem., Alabama Polytechnic Institute, Auburn 

Mr. Paul G. Burton.2900 Connecticut Avenue, Washington, D. C. 

Dr. J. I). Bush.Pathologist, P. O. Box 877, Gadsden 

Mr. A. A. Burke.Snead Jr. College, Boaz 

Mr. George R. Bynum, Jr.Chairman, Zoning Board, City Hall, Birmingham 

Dr. Julius I). Capps.Assoc. Research Prof, of Chem., Alabama Polytechnic Institute, Auburn 

Mr. Hugh W. Cardon.Chief Field Deputy. FT. S. Treas. Dept., Collector of Internal 

Revenue, 742 Linwood Rd., Birmingham 

Dr. Virginia W. Carlson.Bio. Chem. Dept., Alabama Medical College, Birmingham 

Dr. Warner W. Carlson.\ssoc. Prof, of BioChem., Med. College of Alabama, Birmingham 

Dr. Emmett B. Carmichael.Prof, of BioChem., Medical College of Alabama, Birmingham 

Dr. Howard E. Carr.Vssoc. Prof, of Physics, Alabama Polytechnic Institute, Auburn 

Mr. Hugh Carter.Lawyer, Title Guarantee Building, Birmingham 
Mrs. M arie B. Carver.Teacher, Public Schools, Bon Secour 

Dr. Albert E. Casey.2236 Highland Ave., Birmingham 

Mrs. Louise R. Cason.Medical College of Alabama, Birmingham 

Mr. George T. Chapman.4621 Court St., Central Park, Birmingham 

Mrs. Juanita B. Chapman.4621 Court St., Central Park, Birmingham 
Lt. Viola Ghauvin, U.S.A.N.C.. 118 18th St., Bridge City, West Wego. La. 

Dr. Ralph Chermock.Ass't. Prof, of Biol.. Box 2047, University 

Dr. John Morgan Chilton.Ass’t. Prof, of Chem., Alabama Polytechnic Institute, Auburn 

Mr. Ballard H. Clemmons.Box L, University 

Dr. J. K. Cline.Med. College of Alabama, Birmingham 

Mr. Frank T. Cole.562 Tuttle Avenue, Mobile 19 
Mr. John S. Coleman.Birmingham Trust Company, Birmingham 

Mr. Mack W. Coleman.(Collegiate) Student, Athens College, Athens 
Mr. Francis N. Collier, Jr.Assoc. Prof, of Chemistry, Howard College, Birmingham 

Mr. Peter Colombo. . . .(Collegiate) Graduate Student, El. of A., 300 Crescent St., Brooklyn, N. Y. 

Dr. H. McKinley Conway.Director, Sou. Assoc, of Sci. and Ind., 5009 Peachtree Road, Atlanta 
Dr. Kenneth W. Coons.Prof, of Chem. Eng., University 

Mr. Bancroft Cooper (Collegiate).Grad. Ass't. in Zoology, Gadsden Center, U. of A., Gadsden 

Miss Nora Corley.Ass’t. Prof, of Biology, State Teachers College, Livingston 
Mrs. Gladys Cowart.Teacher, Pike County School, Troy 

Mr. Arthur C. Crafts.Ass’t. Prof, of Physics, Alabama Polytechnic Institute, Auburn 

Mrs. Ruby Crane.Supervisor of Instruction, Talladega Co. Schools, Box 417, Talladega 
Mr. Ellis E. Creitz.Chemist, Spectrographer, U. S. Bureau of Mines, Box L, University 

Miss Orpha Ann Culmer.Dept, of Science, State Teachers College, Florence 

Sister Mary Charles Daly.Prof, of Biology, Sacred Heart Academy, Cullman 

Dr. Bessie L. Davey.Assoc. Prof, of Home Economics, University 
Mr. Arlie B. Davidson.Huntingdon College, Montgomery 

Mr. Wilson Davis.Teacher, Brantley High School, Brantley 
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Miss Mary G. Decker.Assoc. Prof, of Physical Sci., Alabama College, Montevallo 

Dr. J. S. bendy.Assoc. Prof, of Zool-Entomology, Alabama Polytechnic Institute, Auburn 
Prof. Wilbur B. DeVall.Head, Forestry Dept., Alabama Polytechnic Institute, Auburn 

Miss Odena Dickerson.Teacher, Public Schools, Route 3, Scottsboro 
Miss Bernice Dilworth.School of Education, Alabama College, Montevallo 

Mr. Henry Dorr, Jr.Assoc. Prof., Forestry, Alabama Polytechnic Institute, Auburn 

Dr. James A. Doubles, Jr.Assoc. Prof, of Biology, Birmingham-Southern College, Birmingham 

Mrs. Sarah F. Douglas.212 Mecca Avenue, Birmingham 

Mr. Herndon Dowling, Jr.Instr. in Biol., Haverford College, Haverford, Penn. 

Dr. Robert L. Driver. . . .Assoc. Prof, of Pharmacology, Medical College of Alabama, Birmingham 

Mr. James E. Dunnavant (Collegiate).Student, Athens College, Athens 

Mrs. Nannie Dea Durden.Principal, Saginaw School, Route 1, Siluria 
Mr. James H. Eads, Jr. (Collegiate).Graduate Fellow, Dept, of Biol., University 

Mrs. R. W. Echols.228 Kent Drive. Birmingham 

Mrs. Thelma Edge.Sci. Instructor, Pine Level High School, Pine Level 

Mr. George W. Edwards.Chemistry Dept., State Teachers College, Florence 

Rev. Louis John Eisele, S.J.Assoc. Prof. Physics, Spring Hill College, Spring Hill 

Mr. E. H. Elder.Chief Chemist, American Cast Iron Pipe Co., Birmingham 

Mr. Howard C. Elliott. Jr.405 16th Place SW, Birmingham 

Miss Ollie Elmore.Teacher, Date Duncan Smith D.A.R. School, Grant 
Miss Ellen I. Emigh.13 College Court, Montgomery 

Mr. E. D. Emigh.13 College Court, Montgomery 

Dr. Mildred A. Engelbrecht.Prof, of Bacteriology, University 

Mrs. Lena English.Teacher, Conecuh Co. High School, Castleberry 

Mr. Louis V. Farina (Collegiate).. . .Student, Bio Chemistry Dept., Ala. Med. College, Birmingham 

Mr. Preston T. Farish (Collegiate) .Student, Alabama Polytechnic Institute, Box 41. Rt. 3, 

Opelika 

Dr. C. M. Farmer.Consultant, Sonotone Company, Troy 

Mr. William Frank Ferro (Collegiate).Graduate Student, Dept, of BioChem., Medical 

College of Alabama, Birmingham 
Dr. Milton H. Fies.1201 Alabama Power Building, Birmingham 

Dr. J. S. Fincher.Prof, of Biology, Howard College, Birmingham 

Mr. Richard W. Fitzgerald.203 Holly Street, Montgomery 

Mrs. Odelle Flautt.Teacher, B. B. Comer Memorial School, Sylacauga 

Dr. H. H. Floyd.Prof, of Science, State Teachers College, Florence 
Dr. James O. Foley.Chin., Dept, of Anatomy, School of Dentistry, Medical College of 

Alabama, Birmingham 

Mrs. James O. Foley.409 Sunset Drive, Vestavia Hills, Birmingham 

Dr. William C. Forbes.Assoc. Prof, of Biology, State Teachers College, Troy 

Mrs. Carol W. Forrest.Psychologist, Box 65, Uniontown 

Mr. James G. Foshee.Ass’l. Prof, of Psychology, State Teachers College. Jacksonville 

Mr. T. M. Francis.334 Brown Marx Building, Birmingham 

Dr. James A. Frazer.Prof, of Science, State Teachers College, Troy 

Dr. Louis L. Freidmann.Freidmann Diagnostic Clinic. 1124 S. 20th St., Birmingham 

Rev. W. L. Furman, S.J.Instructor in Physics, Spring llill College, Mobile 
Mr. Edward M. Gaines.Box 951, Tuscon, Arizona 

Mr. Robert E. Galloway.732 Vanderbilt Avenue, South, Birmingham 

Mr. B. W. Gandrud.II. S. Bureau of Mines, University 

Miss Rachael H. Garrie.3155 Montezuma Road, Montgomery 
Mr. C. M. Gary.Dept, of Science, State Teachers College. Jacksonville 

Rev. Lambert C. Gattman, OSB......St. Bernard College. St. Bernard 

Miss Edith Geisler.Head, Sci. Dept., Hueytown H.S. Star Route, Box 224. Bessemer 
Dr. Henry Gerhardt.1215 Elmira Street, Mobile 

Mr. Samuel R. Gibbons.416 Broadway. Birmingham 

Mr. William Ellis Glenn.Registrar, Birmingham Southern College. Birmingham 

Dr. Charles M. Goethe (Life Member).720 Capital Natl. Bank Bldg.. Sacramento. California 

Mr. James R. Goetz.Consulting Structural Engineer. 2021 Sixth Vvc. \ . Birmingham 

Dr. Walter S. Gordon.Instructor of Chemistry and Biology. Vthens College. Vthens 
Mr. John Edward Gran. . 707 nil, x, . Fuscaloosa 

Dr. E. L. Grove.Vss’t. Prof, of Chemistry. University 
Miss Ruth Jane Grooms (Collegiate).Student. Vthens College. Route 1. Vthens 

Miss Laura Hadley.Assoc. Prof, of Education, Vlahama College. Montevallo 
Mr. J. J. Hainmack.Assoc. Prof, of Chcm. & Pins., State leathers College. 1 Kingston 

Sister Andrew Marie Haninger, S.I.Teacher, Bishop Foolen High School. Mobile 
Dr. Asael T. Hansen.Prof, of Soc. and Anlhr., University ot Vlahama, Box 2982.1 niversitv 

Dr. Edgar A. Hardy.Asst. Director of Research. Monasto Chemical Co.. Vnniston 
Dr. I. E. Hargis.Hargis Clinic and Hospital. 1131 N 28th Street. Birmingham 

Dr. Roland Harper.Gcographet Geological Survey ot Vlahama. I niversitv 
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Mr. Thomas D. Harper.1109 8th Ave. W., Birmingham 

Miss Gertrude C. Harrison.Instructor, Sacred Heart Junior College and Academy, Cullman 
Mr. Paul Arthur Hartman (Collegiate).Apt. 7, 12th Avenue, Tuscaloosa 

Dr. Henry T. Harvey.Ass’t. Prof, of Biology. State Teachers College, Florence 

Miss Kitty Sue Hayles.Teacher, Vigor School, Mobile 

Mrs. Olivia Hearn.Teacher, Lincoln Elementary School, Lincoln 

Mr. S. S. Heide.2204 28th St. W., Birmingham 

Mr. Carl Philip Heartburg.Trust Officer, First Natl. Bank, P.O. Box 2534, Birmingham 

Mr. Jefferson I). Henry.Director, Industrial Division, Alabama State Chamber of 

Commerce, P.O. Box 76, Montgomery 
Mr. John Franklin Hendon.. .President, Hendon and Co.. Inc., 1613 N. 3rd Avenue, Birmingham 

Miss Julia Ann Hepburn.Teacher, Sacred Heart Jr. College, Cullman 

Dr. Ellis S. Hertzog.505 18th Street, Tuscaloosa 

Dr. George W. Hess.8009 4th Avenue, South, Birmingham 

Prof. Alan Hisey.Assoc. Prof, of Bio-Chemistry, LTniversity 

Miss Nellie IV. Hitt.Supr. Inst., Board of Education, St. Clair County, Ashville 

Mrs. Ruby L. Hodge..Teacher, Rt. 3, Box 292, Bessemer 
Mr. Bruce F. Holding, Jr.231 Felder Avenue, Montgomery 

Dr. Howard L. Holley.Alabama Medical College, Birmingham 

Mr. E. S. Holliman.Teacher, D.A.R. School, Grant 

Mr. Frank Holmes (Collegiate).Box 165, University 

Mr. Robert W. Hooker.Teacher, West Huntsville High School, Huntsville 

Mr. Walt Hopkins.Forester-in-charge, Southern Forrest Experiment Sta. Brewton Branch, 

P.O. Box 495, Marianna, Fla. 
Mrs. Verda Dowdle Horne.Box 714, Fairhope 

Mr. Edgar C. Horton.1331 N. 13th Street, W., Birmingham 

Mr. B. C. Howse.Chief Sanitary Inspector, The Lloyd Noland Foundation, Inc., 
, Box 537, Fairfield 

Mr. Ernest O. Huffman Research Chemist, TV..A., 909 Pine^St., Florence 

Dr. T. E. Hunt.Alabama Medical College, Birmingham 

Mr. Oscar Lee Hurtt, Jr.Chief Chemist, Connors Steel Company, 5000 Powell Avenue, 
Birmingham 

Dr. C. Lee Huyck.Prof, of Pharmacy, Howard College, Birmingham 

Dr. Paul Irvine.Prof, of Education, Alabama Polytechnic Institute, Auburn 

Mrs. Estelle O. Jackson.Teacher, Woodlawn High School, 1415 46th Street, 

Bellvue Heights, Birmingham 
Dr. Rose Lee Jackson.Prof, of Math., Alabama College, Montevallo 

Dr. Perry B. James.President, Athens College, Athens 

Dr. Jack J. Jarvis.Director, Ala. Div. of Mental Hygiene, 1912 8th Ave., South, Birmingham 

Mr. Heniy L. Jennings.Lawyer, 703 Title Guarantee Bldg., Birmingham 
Mr. Evert W. Johnson.Instructor in Forestry, Ala. Polytechnic Institute, Auburn 

Mr. Floyd Johnson (Collegiate).Student, Athens College, Athens 

Miss Georgia Lee A. Johnson.Box 664, Tuscaloosa 

Dr. [. Herman Johnson Assoc. Prof, of Economics, Alabama Polytechnic Institute, Auburn 
Mr. Robert B. Johnson.1518 South 13th St., Birmingham 

Mr. Walter H. Johnson.Ass’t., Dept, of Bio-Chem., Ala. Medical College, Birmingham 

Mr. Warren Everette Johnson.District Manager, Sonotone Corp., 819-820 Bell Building, 
Montgomery 

Miss Betty More Jones (Collegiate).Student, Athens College, Box 332, Athens 

Dr. E. V. Jones. . . .Consultant, Carbon Chem. Co., 213 E. Vanderbilt Drive, Oak Ridge, Tennessee 

Dr. John Hall Jones.Prof, of Psychology, Howard College, Birmingham 
Dr. Walter B. Jones..State Geologist, University 

Dr. J. L. Kassner.Prof, of Chem., University 

Mr. Charles Keene, Jr.Dean, Athens College, Athens 

Mr. Warren G. Keith.Prof, of Civil Engineering, University 

Prof. Roscoe D. Kelley.Ass’t. Prof, of Math, (on leave), State Teachers College, Troy 
Miss Ann Kemp (Collegiate).1210 Hueytown Road, Bessemer 

Mr. A. J. Killebrew.Assoc. Prof, of Math., State Teachers College, Livingston 

Dr. Clarence E. Klapper.Ass’t. Prof, of Anatomy, Medical College of Alabama, Birmingham 

Dr. Oliver L. Lacy.Prof, of Psychology, University 

Rev. Everett Laguire, S.J.Spring Hill College, Mobile 
Mr. Phillip E. LaMoreaux.'..Box 2033, University 

Mr. E. E. Lamb.Mgr., American Optical Co., 5 Plaza Way, S.W., Box 4280, Atlanta, Ga. 

Dr. James E. Land.Assoc. Prof, of Chem., Alabama Polytechnic Institute, Auburn 

Dr. Leroy Lester Langley.Ass’t. Prof., Dept, of Psysiology, Medical College of Alabama, 
Birmingham 

Miss Hazel M. Latendress.Ass’t. Prof, of Geog., State Teachers College, Livingston 

Dr. Joseph P. Lazansky.Prof, of Dentistry, U. of A. School of Dentistry, Birmingham 
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Mr. Howard D. Leake.314 Edgewood Building, Birmingham 

Miss Lillian Leonard.Teacher, Public School, Box 329, Bay Minette 

Mr. Francis X. Leuth.Senior Biologist, Alabama Dept, of Conservation. Box 83, Coden 
Dr. F. A. Lewis.Prof, of Math., University 

Dr. S. J. Lloyd.Prof, of Chemistry, University 

Mr. Randall O. Loffre, Jr. (Collegiate). 1770 Jefferson Avenue, Birmingham 

Prof. Justin Long.Ass’t. Research Prof, of Chem. Engineering, Alabama Polytechnic 
Institute, Auburn 

Mr. A. R. Long.Meteorologist, LhS. Weather Bureau, 103 Buford Street, Montgomery 
Mr. James Lord.7 S. Douglas Avenue, Marion 

558 E. Downing Street, Mobile 

Mr. J. E. McGafrey.Southern Kraft Co., Mobile 

Mrs. V. C. McCluskey.Teacher, Minor High School, Route 3, Box 132, Birmingham 

Dr. Herbert A. McCullough.Prof, of Biol., Howard College, Birmingham 

Mr. John M. McCullough.Project Forester, Ala. Dept, of Conservation, Montgomery 

Mr. G. Lofton McCury.Principal, Lincoln Elementary School. Lincoln 

Maj. R. J. McDonald.Head, Dept, of Science, Marion Institute, Marion 

Miss Winnie McGlamery.Paleontologist, Alabama Geol. Survey, University 

Mr. William D. Mcllvaine.Director, Engineering & Placement, University 

Mrs. Kittye McIntyre.Teacher, Pintlala School, Hope Hull 

Dr. James T. McKenzie.American Cast Iron Pipe Co., 4300 Glenwood, Birmingham 

Mrs. Celeste McKinney.Teacher, Brierfield Route 1, Brierfield 

Mr. Harry L. McLeod.Graduate Student, Box 1846, University 

Mr. James C. McMahon, Jr. (Collegiate).Box 4366, University 

Mr. J. H. McPherson.Paragould, Arkansas 

Miss Clustie E. McTyeire.Teacher, 1804 Arlington Avenue, Bessemer 

Dr. Thomas M. McVay.Prof, of Ceramics, University 

Mr. Arthur T. McWane.President, McWane Cast Iron Pipe Co., Box 2601, Birmingham 

Dr. John M. Malone.Prof, of Edit., Birmingham-Southern College, Birmingham 

Mr. William C. Mayer, Jr.1107 Crest Avenue, Birmingham 9 

Dr. A. R. Mead.Dean of Instruction, Athens College, Athens 

Dr. E. I’. Miles, Jr.Assoc. Prof, of Math., Alabama Polytechnic Institute, Auburn 
Mr. Vance Miles.Mgr., Forestry Division, Gulf States Paper Corp., Tuscaloosa 

Dr. Knox Millsaps.Prof, of Physics, Alabama Polytechnic Institute, Auburn 
Dr. F. H. Mitchell.Prof, of Physics, University 

Mr. Jennings Warner Mitchell.Route 8, Box A, Athens 

Mr. Willard M. Mobley.Chief Chemist, Ala. By-Products Corp., Box 6527, Tarrant 

Miss Winifred Moehle.Ass’l. Prof, of Chemistry, Huntingdon College, Montgomery 

Mr. O. C. Moore.Ass’t. Prof, of Chem. Eng., Alabama Polytechnic Institute, Auburn 
Dr. W. A. Moore.Prof. Emeritus of Math., Birmingham-Southern College, Birmingham 4 

Rev. John H. Mullahy, S.J.Spring Hill College. Mobile 

Dr. Frederick K. Morris.Chief, Tropic Branch, Arctic, Desert, Tropic Information Center, 

Research Studies Institute, Arctic Desert, Tropic Information 

Center, Air University, Maxwell Air Force Base 
Mr. W. M. Munro. 

Miss Esther Murphy. 

Dr. W. M. Murray, Jr. 

Miss Mary Gray Miles. 

Maj. Lee Albert Naftel. 

Miss Virginia Nancarrow.. .. 

Dr. T. II. Napier 
Mr. Arthur H. Neal. 

Dr. Paul H. Nesbitt (Fellow) 

Dr. Samuel A. Nichols, Jr.. . . 

Miss Sadie Oakes. 

Rev. Robert Owens, S.J. 
Prof. Charles H. Owens. 
Prof. Hugh D. Pallister. 

Mr. George D. Palmer, Jr.. . . 
Mrs. Laws Parks. 

Miss Sarah Mirian Parsons.. 

Miss Vivian Parsons. 

.1232 Woodley Road. Montgomen 

.Supervisor of Instruction, Elmore County Board of Education. 
Wetumpka 

.Birmingham-Southern College. Birmingham 

..Research Ass’t., School of Chemistry, Alabama Polytechnic' 
Institute. Vuburn 

.Instr. in Chem.. Marion Institute. Marion 

..Teacher, Birmingham Public Schools, 617 St. Charles Vvenue, 
Birmingham 

. Dean, Alabama College. Montcvallo 
Ass’t. Prof., Chemistry, Birmingham-Southern College, Birmingham 

.Chief, Arctic, Desert, 1 topic Information Center. JJesearch 

Studies Institute, Maxwell \ir Force Base 

.Associate Prof, of Chemistry. Alabama Polytechnic Institute. 
Vuburn 

.Teacher. Bay Minette 
.Ass’t. in English and Biology, Spring Hill College. Mobile 

.Assoc. Prof, of Biology. Vthens College. Athens 

.Geologist. Via. Geol. Survey. University 

.Prof, of Chemistry. University 

.Bursar. Vthens College. Vthens 

.7 S. Norton Vvo.. Sxlacauga 

.Teacher. Wetumpka High School. Wetumpka 
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Mr. Charles Patrick Head, Sci. Dept., Hewitt High School, Birmingham 
Mr. Edwin S. Patterson.Plant Mgr., Beaunit Mills, Inc., Coosa Pines Division, Childersburg 

Mr. Haygood Patterson.28 Myrtlewood Drive, Montgomery 

Miss Mary Hugh Patterson.Teacher, Guntersville Elementary School, Guntersville 
Mr. John J. Patton.Chief Eng., Dept, of Conservation, Montgomery 

Miss Edna Paul.Teacher, Bay Minette 
Mr. J. D. Pelham.l’.O. Drawer H, University 

Dr. J. D. Pelham.Southern Research Institute, 1015 S. 22nd St., Birmingham 

Dr. Ward Pigman.\ssoc. Prof, of Bio-Chem., Medical College of Alabama, Birmingham 

Mr. David Platt (Collegiate).Student, Bio-Chemistry Dept., Medical College of Alabama, 
Birmingham 

Prof. Finis Winston Poole.Inst., Department of Psychology, Alabama College, Montevallo 
Mrs. Elizabeth S. Porter.1806 Broad Street, Tuscaloosa 

Mr. Henry G. Posey.Ass't. Prof, of Forestry, Alabama Polytechnic Institute, Auburn 

Dr. Edwin O. Price.Assoc. Prof.. Chemistry, Alabama Polytechnic Institute, Auburn 

Mr. J. L. Price.Chemistry Teacher, Sidney Lanier High School, Montgomery 

Mr. Charles O. Pyron.505 5th Avenue, Jacksonville 
Dr. Margauret S. Ouayle.Ass't. Prof, of Psychology, University 

Mr. James Allen Quillin.P.O. Box 735, Auburn 

Prof. Gerald Francis Radideau.Assoc. Prof, of Psychology, Birmingham-Southern College, 

Birmingham 
Mr Hugh C. Rawls.Delta State Teachers College, Cleveland, Tennessee 
Mr. I). C. Reams.Inst, in Chem. Eng., University 

Mr. Paid A. Redmond.President, Ala lama Mills, Inc., 706 So. 29th Street, Birmingham 

Mr. Eugene T. Regal. Ass't. Prof, of Biol., Spring Hill College, Mobile 

Miss Anna Jane Reid (Collegiate).800 S. 20th St., Birmingham 
Rev. Charles Reiner.St. Bernard College, St. Bernard 

Mr. I. B. Robinson . 

Dr. Eric Rodgers.Prof, of Physics, University 

Mr. Daniel vH. Rogers.Air University, Research Studies Institute, ADTIC, 

Maxwell Air Force Base 

Mr. Carmen Louis Rosano (Collegiate).Bio-Chemistry Department, Medical College ol 
Alabama, Birmingham 

Mr. Lawrence Rosen (Collegiate) Grad. Student. Bio-Chem. Dept., University of Ala. 
Medical College, Birmingham 

Mr. E. R. Rose.Research Engineer, TCI, Brown Marx Bldg., Birmingham 

Mr. C. Philip Ross.Executive Director, Community Chest and Council, 208 National St., 
Montgomery 

Mr. Dan C. Royal.Box 352, Selma 

Dr. H. B. Rust Rust Engineering Company, 1507 Ridge Road, Birmingham 

Mr. Allen Ruston.President, Birmingham Ice and Cold Storage Company, 
3203 Pirie Ridge Rd., Birmingham 

Miss Elizabeth Scholz.716 Lynwood Road, Birmingham 
Dr. Charles L. Seebeck. Jr.Assoc. Prof, of Math., LJniversity 

Mr. James F. Shackelford, President.Wimberly and Thomas Hardware Co., 
2900 Surrey Rd., Birmingham 

Mr. C. G. Sharp.Prof, of Biol., Alabama College, Montevallo 

Mr. Carleton Wilson Shaw (Collegiate).Bio-Chemistry Dept., Medical College of Alabama, 
Birmingham 

Mr. Robert W. Sheriff.Field Chemist, RFD #3, Plainfield, N. J. 

Dr. Jackson R. Sherman.Head, Physical and Health Education Dept., University 

Dr. Paul E. Shoffiett.Toxicologist, School of Chemistry, Alabama Polytechnic Institute, 
Auburn 

Mr. Emmett B. Shotts, Sr.. . 

Mrs. Will Laceye B. Shotts. 

Mr. Reynolds A. Shotts. . . . 

Dr. Paul S. Siegal. 

Mr. H. Craig Sipe. 

Mr. W. R. Sizemore. 

Mr. Archie V. Slack. 

Mrs. Estelle Smith. 
Mr. Frank F. Smith. 

Dr. Septima Smith. 

Mrs. T. O. Smith, Jr. 
Dr. William R. Smithey, Jr. 

Mr. Andrew J. Snyder. 

. Supt. of Properties and Instructor, Physics and Drawing, 
Snead Jr. College, Boaz 

.Teacher of Biology, Snead Junior College, Boaz 

.Wsoc. Prof, of Fuel Technology, Box 1526, University 

.Assoc. Prof, of Psychology, University 

...Ass't. Prof, of Physics, State Teachers College, Florence 

.5 N. Bainbridge, Montgomery 4 

.TVA (Staff Chem. Engr.) ,Wilson Dam 

.Supt. of Instr., Centre 

...Assoc. Forester, Alabama Polytechnic Institute, Auburn 

.Prof, of Biology, University 

Teacher, Childersburg Elem. School, Box 148, Wilsonville 

Assoc. Prof, of Chemistry, Birmingham-Southern College, 
Birmingham 

.Ass’t. Prof, of Chemistry1, University 
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Dr. Frank M. Sparks.Assoc. Prof, of Physics, Alabama Polytechnic Institute, Auburn 
Dr. Tom D. Spies (Life Member).Prof, of Medicine, Alabama Medical College, Birmingham 

Dr. Alda May Spieth.Prof, of Biol., State Teachers College, Livingston 

Mr. William B. Starling.Propect Forester, Dept, of Conservation, Box 61, Ozark 

Mr. Willard H. Starnes.Dept, of Bio-Chem., Alabama Medical College, Birmingham 

Mr. Jacob M. Stauffer.State Forester, Dept, of Conservation, Montgomery 

Dr. H. C. Steele.Prof, of Chem., Judson College, Marion 
Mr. James G. Stelzenmueller.412 12th St., SW, Birmingham 

Mr. L. L. Stephan.Assoc. Prof, of Geog., State Teachers College, Troy 

Dr. Frank J. Stevens.Ass’t. Prof, of Chem., Alabama Polytechnic Institute, Auburn 

Mr. Robert W. Stevenson.P.O. Box 46, Blanche, Tennessee 

Dr. James Stewart.Prof, of Mining Engineering, Box 1526, University 
Mr. R. B. Stitzer.Mech. Engr., TVA, Wilson Dam 

Mr. James F. Sulzby.Sulzby Realty Company, 4212 Overlook Road, Birmingham 
Mr. Karl E. Thelander. 1108 4th St.. Birmingham 

Mr. Davis Hunt Thompson.917 Valley Road Place, Birmingham 

Mrs. Wynelle D. Thompson.917 Valley Road Place, Birmingham 

Dr. Neige E. Todhunter.Prof, of Home Economics, University 

Lt. Col. James A. Tower.AO-251433, Hq. 5th Air Division, APO #30, New York City 

Mr. Edwin M. Trigg.Instr. of Chemistry, Spring Hill College, Mobile 
Mr. Ed Kyle Tucker.P.O. Box 97, Camp Hill 

Rev. George O. Twellmeyer.Ass't. Prof, of Chemistry, Spring Hill College, Mobile 
Mr. Barry D. Valentine (Collegiate)...Box 3721, University 

Mr. Robert L. VanAsselt. .. .Assoc. Prof, of Physics, Birmingham-Southern College, Birmingham 

Dr. Katherine Vickery.Prof, of Psychology, Alabama College, Montevallo 
Dr. Joseph F. Volker.Dean, University of Alabama, School of Dentistry, Birmingham 

Miss Mary Helen Waid (Collegiate).Student, Birmingham-Southern College, Box 14, 
Birmingham 

Dr. Henry Walker.Prof, of Biology, University 

Mr. Raymond Walters Chemical Engineer, Monsanto Chemical Co., Anniston 

Mrs. Ida R. Wattors.Teacher, Talladega County School, Rt. 4, Box 1010, Sylacatiga 

Mr. Lamar Ware.Head. Prof, of Horticulture, Alabama Polytechnic Institute, Auburn 

Dr. Frederick L. Westover.Assoc. Prof, of Ed. and Psychology, University 

Mr. Thomas G. Wheat.Director, House of Happiness, Route 2. Scottsboro 

Dr. Locke White, Jr.Southern Research Institute, Birmingham 
Dr. Fred Whitehead.Prof, of Chemistry, Huntingdon College, Montgomery 

Mr. James Whitehead.Stud. Ass’t., Dept, of Physiology, Biol., and Med., Medical College 
of Alabama, Birmingham 

Dr. W. A. Whiting.Prof, of Biology, Birmingham-Southern College, Birmingham 

Mr. Richard Whitney.1318 21st Street, South, Birmingham 

Mr. William K. Wiggins.1135-B Forest Ave., Montgomery 

Dr. Harold E. Wilcox.Prof, of Chemistry, Birmingham-Southern College, Birmingham 

Dr. William T. Wilks.Prof, of Science, State Teachers College, Troy 
Dr. Bert C. Williams.Prof, of Biology, University 

Mr. Melvin R. Williams.615 Hubbard St.. Montgomery 

Dr. R. E. Wingard.Assoc. Prof, of Chem. Engineering, Alabama Polytechnic Institute, 
Auburn 

Mr. Robert T. Woodward (Collegiate).Student, State Teachers College, Livingston 

Dr. Hsien Wu.Visiting Prof, of Bio-Chemistry, Medical College of Alabama, Birmingham 
Dr. John Xan.Prof, of Chem., Howard College. Birmingham 

Rev. Patrick H. Yancey, S.f.Prof, of Biol., Spring Hill College, Mobile 

Mr. K. Leinone Yielding (Collegiate).Student Assistant, Dept, of Bio-Chem.. Medical 
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Foreword 

The 1953 meetings of the Alabama Academy of Science, preceded 

by a meeting of the Executive Committee at Howard College, October 

18. 1952, were held in the Muscle Shoals area March 12-14. The 

Executive Committee met in the Municipal Building in Sheffield 

Thursday evening, March 12. The meetings of the several sections on 

Friday and Saturday were held in the T.V.A. research building, about 

two miles east of Sheffield, near Wilson Dam, and the Junior Adacemy 

had its exhibits in the basement of the same building. 

The Academy banquet at the Aluscle Shoals Hotel in Sheffield 

Friday night was featured by an address by Dr. Alan T. Waterman, 

Director of the National Science Foundation (published in this vol¬ 

ume). The Junior Academy had its meetings across the river, at the 

State Teachers’ College in Florence. Its banquet was held at the Utili¬ 

ties Building in Tuscumbia. Excursions to some of the industries 

near by were conducted Saturday morning. 

Besides Dr. Waterman’s address, this volume contains two ad¬ 

dresses carried over from previous years: Dr. C. A. Basore’s presidential 

address at Auburn, March 17, 1950, and an address by Dr. Marten ten 

Hoor, Dean of Arts and Sciences at the University of Alabama, given 

in lieu of a presidential address at the Mobile meeting, 1952. 

The papers presented to the various sections, and selected for 

publication in this volume, are grouped by sections, and the abstracts 

likewise. 
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THE ALABAMA ACADEMY OF SCIENCE 

IN THE POST WAR PERIOD 

by 

C. A. Basore 

Professor of Chemical Engineering, Alabama Polytechnic Institute 

Life for most of us since the end of the war 

has become highly complex. We find ourselves 
faced on all sides with religious, social, eco¬ 
nomic, and scientific problems. A few of these 
problems, particularly those of a scientific 
nature, will be mentioned here and some of 
the changes that they might produce in our 
thinking and in the objectives of the Academy 
will be enumerated. 

Truly we live today in the age of science. 
While scientific development has been great 
in many fields, progress in medicine has been 
outstanding. Referring to a popular magazine, 
relatively new discoveries include synthetic 
vitamins to combat malnutrition, atrabine or 
aralin and D.D.T. to control malaria, sulfas 
to cure blood poisoning, bubonic plague and 
meningitis, the death fighters penicillin, 
streptomycin and more recently aureomycin, 
liver treatment for pernicious anemia, and 
sulfadiazine for pneumonia. Researches on 
the use of radio-isotopes in medicine and 
other fields are believed to have great pos¬ 
sibilities. What are the causes and cures of 
cancer, leukemia, arthritis, and other diseases 
now incurable? In almost every field from 
anthropology to zoology apparently there are 
many examples of interesting and vital uses 
of radioactive isotopes. 

Developments along lines that lead to the 
destruction of life are equally outstanding. 
Fhe atomic bomb is believed to be greatly 
improved and more destructive than ever 
before. T he hydrogen bomb has had much 
publicity. Engineers now are turning to 
atomic power plants and rapid progress is 
expected along this line. The Hanford pile is 
said to turn out heat every hour equal to 
that obtained from burning 38.5 tons of coal. 

Apparently this energy could be readily con¬ 
verted into water (steam) or other fluids in 
heat exchangers. One of the greatest problems 
in connection with atomic power is said to be 
how better to shield against dangerous radia¬ 
tions. Lead or concrete, apparently would 
limit atomic power to stationary power plants, 
locomotives, ships, rockets, and pilotless 
planes. Sources of atomic power other than 
U-235 and plutonium are badly needed if 
atomic energy is to do the world’s work. 

Ultrasonics has become a scientific and 
engineering tool of considerable importance. 
Weak ultrasonic waves have been used in the 
investigation of the molecular weights of 
polymers, molecular volumes, adiabatic com¬ 
pressibility, and the ratio of specific heats of 
gases. Ultrasonics as an engineering tool may 
be employed in testing materials, measuring 
thickness, submarine signaling, and submarine 
detection. The peptizing action of ultrasonic 
waves, on gels, gel like substances, precipitates, 
and sediments has been reported. Accounts 
have been given by various investigators of 
the emulsification of various immiscible liq¬ 
uids such as mercury and water and molten 
metals and water. 

One of the most ambitious goals of science 
is a duplication of photosynthesis, the method 
by which plants utilize the sun’s energy in 
the production of carbohydrates, proteins, and 
fats. Success along this line might revolution¬ 
ize the science of agriculture and lead to the 
introduction of a golden era of food plent\ 
for all mankind. 

Many advances ma\ be expected in the field 
of nutrition. ApparctUh a correlation under 
certain conditions has been discovered be 
tween cancer and diet in the case of animals. 
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Will we feed our animals food made from 
wood scraps? One theory as to the cause of 
sudden heart attacks is the absence in the diet 
of foods and vitamins which enable the heart 
to repair worn out tissues. 

Problems of a practical nature are equally 
intriguing. Methods of mining coal even by 
improved American methods might be said 
to be obsolete. Coal offers its greatest pos¬ 
sibilities when in liquid or gaseous form. 
Methods for underground gasification have 
been studied right here in Alabama. A mem¬ 
ber ol the Academy gave a paper on this 
subject at the last meeting of the Academy. 
It is the opinion of some that when coal gas 
of high heating value can be made by under¬ 
ground gasification, the piping of natural 
gas long distances to industrial centers will 
be obsolete. Coal when heated and treated 
with hydrogen gives petroleum products. 
Coke, made from coal, when treated with 
steam at high temperatures is converted into 
water gas. The latter treated by the Fischer- 
Tropsch method in the presence of a cobalt 
catalysis, is converted into gasoline, diesel oil, 
and lubricating oil. This method is much 
cheaper than the hydrogenation of coal by 
the Bergius process. 

Because of a limitation of crude oil re¬ 
serves, the oil industry to some extent is 
forced to depend upon coal. The oil industry 
is strong on brains while the coal industry 
is considered by some to be deficient in this 
respect. The expected revolution is likely to 
be among the most important developments 
in years and may involve the absorption of 
one industry by another. 

By alternately blowing air and steam 
through coke four gases, nitrogen, hydrogen, 
carbon dioxide, and carbon monoxide are 
produced. Ammonia, ammonium carbonate, 
urea, alcohols, and numerous other chemicals 
are produced from these gases giving us the 
basis of the rapidly growing synthetic chemical 
industry. 

Another development of great industrial 
importance is cheap oxygen. It might provide 
cheaper fertilizers to reclaim worn out rural 
areas, and might be used to increase the out¬ 
put of steel in this country since it woidd 
produce higher temperatures, hasten reactions 
and shorten melting time. Previously, oxygen 
cost about $72.00 per ton. Today there are 
plants under construction which it is said 
will produce oxygen for not more than $2.00 
per ton. This is made from air by whizzing 
same in centrifugal compressors, and expand¬ 
ing part of the air thereby liquifying the re¬ 

mainder. The liquid air then is fractionated 
and the oxygen separated from the nitrogen. 
Cheap oxygen opens the way lor producing 
gasoline from natural gas. Our gas reserve is 
superior to our oil reserve and we are said 
to be discovering it more rapidly than we are 
using it. A plant built recently has been suc¬ 
cessful in producing gasoline from gas at a 
cost comparable to that produced from oil. 

Practical researches relating to the upgrad¬ 
ing or beneficiation of our mineral resources 
have been of much value. Since many of our 
high grade mineral deposits have been de¬ 
pleted or are approaching that stage it will 
be necessary in the future to depend more on 
low grade deposits. Alabama has a great many 
mineral deposits but almost all are of rela¬ 
tively low grade. Raw materials suitable for 
superphosphates, cement, ceramics, and other 
products now are subjected to concentration 
or beneficiation. Beneficiation of fines in the 
Florida pebble phosphate field amounts to 
about 1,500,000 long tons per year. Processes 
ordinarily employed for beneficiation involve 
the unit operations of chemical engineering 
such as size separation, screening, classifica¬ 
tion, filtration, flotation, and drying. These 
unit operations are relatively inexpensive to 
carry out. 

What do all these and many other scientific 
developments mean to Alabama and to its 
people? It is evident that our people of all 
ages should have better health because of 
the virtual elimination of malaria and other 
diseases inherent to the South. The elimina¬ 
tion of the one crop system and the growing 
complexity of modern life requires more 
education for our young people. The rapid 
increase in processing and manufacturing in¬ 
creases the opportunities for the scientist, 
engineer, and business man. These develop¬ 
ments provide an opportunity for our young 
people seldom equaled in the history of the 
state. Our youth, in the opinion of the writer, 
are the equal of young people anywhere in 
ability and character. However, young people, 
as well as older people, do not have the same 
talents. Hence there is a great need for voca¬ 
tional guidance and for talent searches such 
as those that have been supervised by members 
of the Academy. 

The development of atomic research will 
have a profound effect upon our generation, 
as well as generations to come. No doubt 
there will be great changes in our thinking 
and our modes of life caused by the 
development of the atomic bomb and the 
hydrogen bomb. Likewise, the peacetime 
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development of atomic energy and the ex¬ 
tensive use of radioactive isotopes will be re¬ 
sponsible for profound social, economic and 
technical changes. According to the University 
of Michigan publication, “Michigan the Atom 
and Peace” these changes will exceed those 
set off by James Watt when he made steam 
power practical in the nineteenth century. 

While the influence of science upon our 
daily lives is great, we should not lose sight 
of the fact that economic, social, and religious 
principles are major influences particularly 
at the present time. We are according to 
various authorities, rapidly moving from a 
capitalistic to a laboristic democracy. This shift 
means that labor must attain an age of public 
responsibility equivalent to that once occupied 
by management. 

However, far more critical is the challenge 
faced by the whole world of western civiliza¬ 
tion. Do we have the understanding and ma¬ 
turity to meet this challenge of communism? 
Arnold I'oynbee in his interpretation of 
the rise and fall of civilization, apparently 
believes that our western civilization now is 
at the very critical stage when action at the 
spiritual level becomes essential to survival. 

According to a well known writer, unless 
we can recognize and interpret the physical 
and social revolutions now encompassing us 
and seek solutions on the moral plane through 
reinterpretations of traditions, the high mo¬ 
tives of the founders of the nation will never 
suffice to carry us through the present crisis. 

The interesting question arises at this time 
—what contributions can be made by the 
Alabama Academy of Science to the people of 
the state under existing conditions? One of 
its major objectives, of course, should be a 
continuation of its research program. It is 
only through the increase of knowledge that 
progress is made. To investigate the full impli¬ 
cations of atomic science will bring into action 
the doctor, psychologist, lawyer, economist, 
and political scientist, as well as, the chemist, 
physicist, engineer, biologist, anti other nat¬ 
ural scientists. Researches of a practical nature 
also are needed in the state. Researches re¬ 
lating to the upgrading of Alabama raw ma¬ 
terials, the purification and utilization of 
wastes, and the development of new markets 
for manufactured products produced in the 
state would be of interest to business men and 
others. 

The Academy might serve as a distributing 
center for college researchers required for ail 
vanced college degrees. For instance, the 
Academy might publish by title various re¬ 

searches required for the M.S. degree in col¬ 
leges of the state. Too often many of these 
researches are buried in departmental files and 
are unavailable to the public. 

The Academy, in the opinion of the writer, 
has an opportunity to be of great service to 
the state by undertaking the solution of 
broad problems relating to the happiness, well 
being, and prosperity of the people of the 
state. A few of the contributions that the 
Academy might make along these lines are 
mentioned below. 

First, support of education: 
The Academy might endorse and lend its 

support to measures to provide increased edu¬ 
cational opportunity for all children in the 
state. Consideration also should be given to 
the quality of education. Secondary education 
has been under attack for many quarters. It 
would seem that we should reevaluate our 
aims and objectives. Higher education also 
has been subjected to criticism. As pointed out 
by various educators the college curriculum 
of the early years of this country was devel¬ 
oped to meet the needs of the few to provide 
leadership of the many. In scope and content 
it provided the perspective essential to free¬ 
dom. Today, in order to provide a curriculum 
that would be appropriate for the great mass 
of students, the classical curriculum has been 
replaced by a multitude of “practical” courses 
frequently at the vocational level. Today, in 
the fields of science and in engineering, well 
designed curricula contain an increased pro¬ 
portion of classical subjects. The specific ob¬ 
jectives of this program are to provide leaders 
of the future in the fields of science and 
engineering with sufficient training in human¬ 
istic subjects so that they may take cognizance 
of the complex world in which they live, a 
world in which there are competing ideologies 
and so that they may have an insight into an 
understanding of these complexities, im hiding 
the competing ideologies. 

Second, vocational guidance: 
Today, the country is overrun with mam 

relatively new professions. For instance, in the 

field of engineering we have ceramics engin¬ 

eering, highway engineering, petroleum on 

gineering, electronics engineering, biological 

engineering, structural engineering and others. 

A similar situation exists in medicine and 

other fields. Imagine the confusion of a voting 

man ol college age seeking a profession! How 

is he to evaluate the various professions called 

to his at tent ion? 

The membership of the \cadem\ includes 

agricultural scientists. biologists. medical 
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men, chemists, physicists, economists, mathe¬ 
maticians, geologists, anthropologists, geo- 
graphists, teachers, social scientists, engineers, 
businessmen, and others. 

The Academy could perform a valuable 
service to the youth of the state by making 
the professional experiences of its members 
available to these students. The details should 
not be too difficult and might involve a plan 
whereby committees of the Academy might 
serve as consultants to local high school and 
college groups. 

Third, the forum or symposeum type of 
program: 

As suggested by one or two members of 
the Academy the programs of some sections of 
the Academy might take the form of sympo- 
seums where broad subjects of interest to 
the state are discussed. The subjects involved 

should be scientific, social, or economic. It 
is believed that the possibilities along this 
line are great. 

Fourth, retention of educated Alabamians 
in the state: 

Judging from information available some 
time ago there has been a distinct shortage 
on the basis of population of practically all 
types of professional men as well as techni¬ 
cians in ihe state. Throughout the nation as 
a whole two trained workers to each un¬ 
trained worker were reported whereas in 
Alabama there were said to be two untrained 
workers to each trained worker. 

The effect of this situation upon our 
economy and upon the per capita income of 
the people of the state is obvious. The cor¬ 
rection of this condition could be and, in the 
opinion of the writer, should be an important 
objective of the Academy. 

PHILOSOPHERS AND SCIENTISTS EXCHANGE COMPLIMENTS!* 

by 

Marten ten Hoor 

Dean of College of Arts and Sciences} University of Alabama, University 

I 

It has been suggested to me that on this oc¬ 
casion I say something about the relations of 
philosophers and scientists. It would be much 
easier for me to talk about the relations of 
philosophy and science, for then I could deal 
in abstractions. To talk about philosophers 
and scientists is a much more troublesome 
business, for this is a concrete problem and 
involves personal as well as professional re¬ 
lations. It may, however, be more interesting; 
for human beings are always more interesting 
as human beings than, say, as professors. For 
this reason I shall introduce my discussion by 
quoting some things that philosophers and 
scientists have to say about one another. In 
order not to give the impression that this 
exchange of compliments is strictly an aca¬ 
demic family affair, I shall also quote what 
some neutrals have had to say about both 
parties. In this company some of these quota¬ 
tions will be embarrassing to me as a professor 
of philosophy, for the opinions expressed 
about philosophers are the least compliment¬ 
ary. Not all the authors of these remarks about 

*An address delivered before the Alabama Academy of Science 
at the annual dinner meeting, Mobile, February 29, 1952. 

philosophers are scientists, to be sure; but I 
am afraid that a good many scientists sub¬ 
scribe to the opinions expressed. As you know, 
it is an occupational habit of scientists to 
quote authorities; I am afraid, however, that 
on the subject of philosophers they are not 
always as concerned about expertness as they 
are on the subject of scientific matters. 

II 

Since it is always advisable to hear the 
worst first, let us see what has been said about 
philosophers. Beginning with the ancients, 
there is the case of Aristophanes. One of the 
characters in his play, “The Clouds” comes 
to study philosophy with a character who 
plays the part of Socrates and identifies his 
expectations in this fashion: 

“I ask no mighty favor, only this: 

Let me but distance every tongue in Greece 
And run it out of sight a hundred lengths.” 

Let me remind you, incidentally, that Aris¬ 
tophanes was a comic poet—and a comic poet 
will do much for a laugh. In the 17th century, 
a philosopher had this to say about his col¬ 
leagues: “No opinion, however absurd or 



11 

incredible, can be imagined which has not been 
maintained by some philosopher.” This was 
the 17th century, remember, when man had 
barely emerged from the dark ages. There has 
undoubtedly been much more philosophising 
since than before that time. Santayana, a con¬ 
temporary, makes this honest confession about 
his own speculations: “Reason in my philoso¬ 
phy is only a harmony among irrational im¬ 
pulses.” Michelet, a French scholar, inverts 
this notion and claims that “metaphysics is 
the art of systematically contusing yourself.” 
Frits Zwicky—I don’t know who he is, but I 
suspect he is a scientist—points his critique at 
a popular complaint, namely, the nature of 
the philosophical vocabulary. “Philosophy,” 
says he, “is the systematic misuse of a vo¬ 
cabulary specifically invented for this pur¬ 
pose.” Now although I am reserving my de¬ 
fense for later, I can not refrain at this point 
from asking you, “Isn’t the terminology of any 
expert unintelligible to the ignorant?” I shall 
conclude this recital of uncomplimentary re¬ 
marks about philosophers with my own fav¬ 
orite quotation, the words of a very wise man, 
the Persian poet, Omar Khayyam. Please note 
that it is also aimed at our clerical cousins, the 
theologians. Says Omar: 

“Myself when young did eagerly frequent 
Doctor and Saint, and heard great argument, 
About it and about. But evermore came out 
By the same door wherein I went.” 

Let us consider next some opinions ex¬ 
pressed about scientists. Being a Christian, I 
am happy to say that these opinions are not 
quite as uncomplimentary as those which I 
have just reported. I can think of various 
reasons for this but shall mention only one. 
People are, generally speaking, afraid of 
scientists. They feel that scientists have great 
potentialities for doing men damage. They 
work with physical instruments: test tubes 
(possibly filled with poison gases), electrical 
apparatus (the electric chair, for example), 
surgical knives, and atom bombs. Philoso¬ 
phers, of course, work only with words. 

First some opinions about science and 
scientists in general; after that particulars 
shall have their turn. Joseph Conrad, a novel¬ 
ist, but also a mathematician and navigator 
and thus to some extent a scientist, claims 
that “science, at its amplest (and profound- 
est) is only the exercise of a certain kind of 
imagination, springing from facts, eminently 
prosaic, or from tentative assumptions of the 
commonest kind of connuonsense." An un¬ 
known commentator is even more deflation¬ 

ary: “All great scientific discoveries were 
nothing but fortunate guesses.” (At this point 
I wish to interrupt as a philosopher: I ask 
you, would anyone say that about a philoso¬ 
phical system, especially an unintelligible 
one!) Here is something about the zoologist, 
but pointed at the characteristic passion of 
all varieties of scientists to pulverize the cos¬ 
mos by reducing comfortable everyday things 
to smaller—and more elusive—units: 

“So naturalists observe, a flea 
Has smaller fleas that on him prey, 
And these have smaller still to bite ’em, 
And so proceed, ad infinitum.” 
I am sure you have always thought that 

mathematics is the most exact of the sciences. 
Yet Bertrand Russell, a noted mathematician, 
says that “mathematics is the subject in which 
we never know what we are talking about nor 
if what we are saying is true.” Mathematicians 
will, of course, find reason for discounting 
this remark in the reflection that Russell was, 
after all, also a philosopher. Another remark 
about the biological sciences: “Books of 
natural history,” says Henry Thoreau, “aim 
commonly to be hasty schedules or inventories 
of God’s property by some clerk. They are 
designed to conduct the persevering pupil 
into that dilimma where the professors always 
dwell.” 

Although it is true, generally speaking, that 
scientists among themselves tend to constitute 
a mutual admiration society, they occasionally 
say harsh things about one another. This in¬ 
variably happens if some new discipline wants 
to join their organization. Flistory records a 
number of examples of this suspicion of new¬ 
comers by well-established members of the 
society of sciences. One of the latest examples 
of this unfriendliness of elder scientific states¬ 
men towards a newcomer was the general 
eyebrow-lifting of the “natural” sciences in 
the direction of the up-and-coming social 
sciences, particularly sociology. “Sociology,” 
said the mathematician Poincare in the early 
years of sociological study, "is the science with 
the greatest number of methods and the least 
results.” Which reminds me that llenn 
Adams, himselt no mean historian, once gave 
a very uncomplimentary explanation of the 
entrance ol another would-be historian into 
the field. Said he of this neophyte: "In the 
want of positive instincts, he drifted into the 
mental indolence of history." 

Up to this point 1 have made no distinction 
between pure and applied sciences. It should 
be noted, however, that criticism of the ap 
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plied is sometimes much more sharp than of 
the pure sciences. This is to be expected, of 
course, since the accomplishments of the ap¬ 
plied sciences so much more directly affect 
the daily lives ol human beings. Pure scientists 
themselves, incidentally, are sometimes scorn¬ 
ful of those who practice what they themselves 
preach. Several times recently I have heard 
scientists devoted to theoretical physical re¬ 
search make mildly derogatory remarks about 
colleagues who spent their time developing 
“gadgets.” Since the medical sciences touch 
a man more closely than any others, it is not 
surprising that from the time of the earliest 
beginnings of the practice of medicine to our 
own day its practitioners have been the object 
of serious criticism and the butt of humorous 
comment and anecdote. I content myself with 
one example: Said a critic of a well-known 
physician of his day, “He had little or no 
knowledge of his profession, but his patients 
died in greater ignorance than he.” Let me 
hasten to add for the benefit of any members 
of the medical profession who may be present 
that this was said about a certain Dr. Bosquet 
who died in 1563. 

Ilf 

You may well ask why an opinion which 
is so dated should not be forgotten; in fact, 
you may wonder why 1 have spent your time 
and mine repeating a lot of old professional 
gossip. It is true, of course, that the gossip is 
old; hut what it exemplifies is still new, 
namely, the misunderstandings between 
scholars, specifically between philosophers and 
scientists. It is therefore relevent to our times 
and to us to inquire in somewhat more serious 
vein into the reasons for this falling-out 
among the professors. 

1 can think of at least three reasons, hut 1 
am sure there are more. The moral of the first 
is that we should not take mutual criticism of 
this type I have reported too seriously. You 
will have noticed that each of my quotations 
is flavored with wit and humor. Clearly, then, 
the critics must to some extent have been mo¬ 
tivated by the desire to entertain themselves 
and their hearers or readers. Humor in criti¬ 
cism also serves a serious purpose, however: 
it takes the sting out of reproof. A great 
teacher once said to me: “A man never really 
becomes an expert in his subject until he has 
developed a decent disrespect for it.” If he has 
this decent disrespect, he will not resent good- 
natured criticism. He will possess the age-old 
virtue of sometimes being able to laugh at 
his subject and, by extrapolation, at himself. 

A more serious cause of mutual criticism 
is lack of mutual understanding. When one 
doesn’t understand a learned treatise or a 
learned statement, it bolsters self-respect to 
make out that the author has nothing to say. 
I used to know a mathematician who, when 
we discussed philosophical ideas, regularly 
terminated the discussion by saying, “Oh 
pshaw, you know too many big words.” As 
tor his subject, 1 could have said, invoking 
Bertrand Russell, “Oh pshaw, you use too 
many meaningless symbols!” The only reason 
I did not do so is that I never got into a 
mathematical argument with him. I am here 
reminded of another bit of advice given me 
by the same teacher whom I quoted above: 
"Always (said he) be a radical in your own 
field but a conservative in the other fellow’s 
field.” 

The most serious and therefore also the 
most justifiable reason for mutual criticism 
of philosophers and scientists is the fact that 
they have frequently misled one another. The 
history of the relations of philosophy and 
science reveals many occasions on which one 
has led the other on a false trail. I should 
like now to consider some of these occasions. 
The Pythagoreans, you will recall, developed 
the notion of the “harmony of the spheres.” 
These early scholars were both speculative 
philosophers and mathematicians and they 
badly mixed their concepts. Their basic posi¬ 
tion was that the simpler the mathematical 
ratio, the more harmonious the relationship. 
From this they concluded, with respect to 
music, that the more complex the harmony 
the greater the disturbance in the soul of the 
listener. They thus passed confidently from 
a mathematical relationship to a moral prin¬ 
ciple. Nor was this without practical conse¬ 
quences, for ancient writers report that a flute 
player was executed because his performances 
were too exciting and thus disruptive of good 
morals. Even if we judge this last report to 
be a bit of classical gossip, the confusion due 
to the fact that mathematicians undertook to 
establish ethical principles illustrates the point 
we have in mind. 

Scarcely anyone will deny that Aristotle was 
one of the great thinkers of all times, and, 
for his day, worthy to be called a universal 
genius; yet some of his interpretations of 
natural phenomena in terms of speculative 
philosophical concepts, in part because of his 
acknowledged greatness, confused and misled 
scientific thinking for many centuries. His 
philosophical theory that there had always 
been and would always be the same definite 
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number of unchanging biologic species 
("forms”) became the gospel of the classifi- 
cationists. I remind you that long after the 
time of Linnaeus, the Aristotelians turned a 
deaf ear to all scientific evidence which pre¬ 
sumed to throw doubt upon the original 
Aristotelian Classificationist postidate. 

How definitely a change in the fundamental 
philosophical interpretation of the cosmos can 
effect a change in the course of scientific 
development was demonstrated during the 
Renaissance. You will recall that during the 
Middle Ages all scientific thinking in Western 
Europe was under the intellectual domination 
of Christian theological-metaphysics. This 
metaphysics was dualistic, at least in the sense 
that it affirmed the existence of two kinds of 
reality, matter and spirit, body and soul. The 
weaknesses and ailments of the body were 
consequences of, and punishment for sin. The 
body was destructible, merely a temporary 
dwelling-place for the soul, and its earthly 
fortunes and misfortunes were of little im¬ 
portance. This natural and moral dualism in¬ 
fluenced the scientists of the day to make a 
sharp distinction between body and sold. 
Medical diagnosis and treatment were wholly 
concerned with fluids of the body, that is, 
with material substances. The soul was 
spiritual, however, and in no way involved in 
the body’s misfortunes. In this connection, let 
me also call to your attention the fact that 
the Christian doctrine that illness was direct 
personal punishment, willed by God, was one 
of the religio-philosophical reasons why the 
Western world for centuries refused to counte¬ 
nance the germ theory of disease. How could 
one believe that God sent illness to punish 
man and at the same time accept the notion 
that illness was the result of a purely ac¬ 
cidental encounter with germs? 

The rise of Neo-Platonism brought about 
a great change, however. I’he Neoplatonists 
were monists and believed that both body 
and soul were emanations of the same infinite 
substance. The scientists whom they converted 
to this system consequently sought to discover 
inter-relations between body and spirit; they 
tried to find ways of affecting one through 
the other, and even of finding a process, hall 
magical, half chemical, which would give (hem 
control over the ultimate original substance in 
which both had then origin. It is in these phil¬ 
osophical presuppositions of the Renaissance 
scientists that we must look for an explana¬ 
tion of alchemy, astrology, and the search for 
the Philosopher’s Stone. 

Coming to early modern times, there is the 
case of Descartes’ claim of the complete causal 
separateness of mind and body and its in¬ 
fluence on the development of contemporary 
psychology and, indirectly, of psychiatry, 
psycho-pathology, and psycho therapy. Recall 
also that Descartes’ dictum that God was a 
mathematician and had constructed the uni¬ 
verse according to mathematical principles in¬ 
fluenced both scientists and philosophers to 
stake their hopes for a solution of all the 
problems of life on the rigorous use of mathe¬ 
matical reasoning, a hope, I need hardly tell 
you, which has turned out to be illusory. Fol¬ 
lowing upon this we have an example of 
causal influence in reverse, namely of science 
on philosophy. The dogmatic commitment of 
leading scientists of the 18th century to ma¬ 
terialism and to mechanistic determinism in¬ 
duced some philosophers to follow suit. The 
latter, too, developed in themselves and in¬ 
duced in others false hopes of an early solu¬ 
tion of the problems of physical, physiological, 
and psychological behavior. A contemporary 
grammar school student would be astonished 
to know what extravagant claims and pre¬ 
dictions were made by these enthusiastic ma¬ 
terialists. 

And, finally, let me mention an example or 
two from our own times. The discovery of 
cosmic rays led one of our great physicists to 
conclude that this discovery offered a proof 
of the existence of God, on the ground that 
the phenomenon of cosmic rays was an in¬ 
stance of creation. And another physicist, 
equally famous, indicated that he believed 
that evidence for belief in free will was to 
be found in the eccentric behavior ol elec¬ 
trons. 

As a last example, and one of much greater 
importance than any heretofore mentioned, 
let me recall to your mind that Communist 
Russia is currently justifying deceit, oppres¬ 
sion, and liquidation in terms of an alleged 
scientific interpretation of the universe. 1 sa\. 

alleged, because this interpretation, known as 

dialectical materialism, is pseudo-scientific as 
well as pseudo-philosophical, for it mistakes 
theoretical speculation for logical and scien¬ 
tific demonstration and proof. What tragic 
consequences such intellectual arrogance can 
have is further indicated b\ the fact that the 
Communists propose to extend and expand 
their inhuman practices indefiniteh it resis 

tance to their dogmatism and tvranm makes 
this necessary. 
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IV 

The examples which 1 have cited are 
enough to illustrate how science and philoso¬ 
phy have frequently misled one another. In 
view of the mutual distrust and antagonism of 
philosophers and scientists, on which I laid 
so much emphasis in the first part of this 
discussion, you may well ask how they came 
even to listen to one another. One explanation 
is to be found in the lact of possession of 
authority: the misleading party happened at 
the time to have power, as in (he case of the 
mediaeval church, and, as a consequence, con¬ 
trol of education. But power to control edu¬ 
cation through administration is not 
absolutely necessary in order to influence the 
direction ot human thought: intellectual pres¬ 
tige is sufficient for this purpose. This is ob¬ 
vious enough il we note the intellectual 
influence ot theology in the Middle Ages and 
that ol science in our own day. It is these 
days almost enough to claim that this or that 
approach or discovery or conclusion is scien¬ 
tific, or that the purveyor ol it is a great 
scientist, to assure worshipful acceptance. 

But this explanation ol mutual misleading 
is in terms ol attitudes, one might go so far 
as to say, of emotional attitudes; for motiva¬ 
tion here has its source lor the most part in 
feelings of respect and admiration. There is 
also a logical explanation ot this mutual sus¬ 
ceptibility to beguilement. It is the failure 
of both parties, each in its turn, to distinguish 
between facts and their moral significance 
In concluding that the mathematically simple 
is the morally preferable the Pythagoreans 
passed unsuspectingly from the affirmation of 
a mathematical to a moral relation. Aristotle 
passed from the application of a useful des¬ 
criptive and ordering principle—the doctrine 
of forms—to a universal conclusion about the 
nature of the world. The Mediaevalists passed 
from a conception of the moral function of 
disease to a conception of its nature. 1 lie 
modern physicist to whom we referred drew 
a conclusion concerning the moral nature of 
man from the behavior of an electron. All 
these inferences clearly reveal a tendency to 
extend the meaning ol an inference or a 
conclusion beyond the area or relation in 
which that inference or conclusion was 
originally “thought” or discovered. They il¬ 
lustrate a failure to observe the wise caution 
of the old professor which I quoted above: 
“Be a radical in your own field but a con¬ 
servative in the other fellow’s field.” 

In our own times, it must be acknowledged, 

the relations between philosophers and scien¬ 
tists are much better. There is, to be sure, 
an occasional lapse such as I have mentioned; 
but for the most part the attitude of each 
group to the professional activities of the 
other is cautious and appreciative. The gen¬ 
eral explanation of this is to be found in the 
fact that each group of scholars lias developed 
a clear understanding of the limitations of 
its own field and a considerable understanding 
ol the approach and the methods of the ac¬ 
tivities of the other. In consequence, there 
has been not only much useful exchange of 
information but an increasing tendency to 
meet together and to discuss mutual prob¬ 
lems. Singly and collectively they have turned 
to an examination of their basic assumptions, 
much to the benefit of both. The scientists 
have been willing to listen to the logicians on 
the subject of scientific method and the meta¬ 
physicians have been looking to the scientists 
to give them clues to the nature of ultimate 
reality. 

Most important of all, however, has been 
the gradual realization of the difference be¬ 
tween statements of fact and judgments of 
value. A fact is a fact no matter what its moral 
value may be. Nevertheless, as I have illus¬ 
trated above, human beings have a tendency 
to deny something to be a fact when they do 
not like it, or to affirm something to be a 
fact because that is the way they would like 
things to be. Under the circumstances, they 
have a logical right to do nothing more than 
deplore it or rejoice in it, as the case may 
be. What is even more confusing and equally 
illogical is the tendency to assign moral value 
to a fact when that fact is per se completely 
innocent of such value. Moral value comes 
from what men do witli facts. The atom 
bomb as a scientific discovery is a fact, and 
the use of it is a fact, but whether or not it 
should have been used is a matter of moral 
judgment. You will recall that some of the 
scientists who helped develop that bomb were 
so shocked by its consequences and future 
potentialities that they sought to have its use 
abolished. They did not deny the facts of 
atomic fission or the facts of engineering 
which adapted atomic fission to its frightful 
purposes; they simply stated that they thought 
it morally wrong of man to use the bomb as 
it was used at Hiroshima and Nagasaki. 

Both scientists and philosophers thus had 
brought home to them a lesson which all men 
should have learned centuries ago, but seem 
not to have done, or at least not to have 
learned fully, namely, that knowledge may be 
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a dangerous weapon in the hands of human 
beings. Scholars, teachers, public speakers, 
editorial writers, and all those who have 
occasion to educate or exhort the public have 
for some three hundred years been repeating 
Francis Bacon’s famous dictum, “Knowledge 
is Power.” But they have usually forgotten to 
add the words “for good or for evil.” 

l'he problem of the day is not the increase 
of knowledge so much as the good use of it. 
It is true, of course, that men do not agree 
on what is a good use or a bad use, and that 
this is often determined for them by who the 
user is. But those who discover and accumu¬ 
late and apply knowledge must not make this 
mistake. If it is the responsibility of the 
philosophers to reflect on men, morals, and 
religion, then it is the primary responsibility 
of the philosophers to bring to men moral 
wisdom and moral guidance. If it is the re¬ 
sponsibility of science to provide men with 
knowledge of the facts of the natural world, 
then it is the primary responsibility of the 
scientist to provide men with his tools, his 
machines, his medicines, etc. 

But in neither case is the respective re¬ 
sponsibility the only responsibility which each 
group bears. Philosophers and scientists must 
cooperate in making knowledge a power for 
good. Both must teach that man must not 
live in ignorance or evil but in wisdom. The 
wise life is the good life, and the good life 
is one in which all that is known is used for 
all that is good. From the scientists must come 
our knowledge of the world in which we 
live as things; from philosophy and religion 
must come our knowledge of the world in 
which we live as rational human beiiigs. The 
final choices in the realm of conduct must 

be made by both groups, in fact, by all men. 
Moral choice is a common, not merely a pro¬ 
fessional responsibility. 

In conclusion permit me to point out one 
important implication of what I have been 
saying: it is that both philosophers and 
scientists must be allowed freedom to pursue 
their inquiries and speculations. T his does 
not mean that scientists must be free only to 
discover facts about minerals and germs. They 
must also be free to discover facts about 
economic life, about social life, and even 
about religious life. The philosophers must be 
free to examine man’s interests, the purposes 
which he seeks to realize, and his conclusions 
about the good. The scientists must not dic¬ 
tate to the philosophers and the philosophers 
must not dictate to the scientists. In a demo¬ 
cratic society, we want neither a spiritual nor 
a scientific dictatorship. Science on the one 
hand, and philosophy and religion on the 
other, must recognize the degree of freedom 
which is essential to the nature of the inquiry 
in which each is engaged. Mutual respect, 
tolerance, and cooperation are the attitudes 
native to democracy. Unity in variety is the 
ideal, with a common end: the good of all 
men. The students of philosophy and religion, 
in fact, of all subjects concerned with the 
identification of the good life—the humanities, 
therefore—must be free to outline and clarifv 
human ideals. The sciences must be free to 
identify the possibilities and to develop the 
means of realization of these ideals. When 
they are intelligently and devotedly joined in 
this cooperative task each will have found its 
proper place. They will then no doubt con¬ 
tinue to be mutually critical, and even to 
make goodnatured fun of one another. But 
they will not be likely to mislead one another. 
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PROGRAM AND POLICIES OF THE 

NATIONAL SCIENCE FOUNDATION 

by 

Alan T. Waterman 

Director, National Science Foundation 

Presented at the Banquet, March 13, 1953 

In accepting President Fincher’s invitation 
to bring you a few words about the National 
Science Foundation this evening, I do so in 
the consciousness that in some respects the 
activities of which I shall speak are small 
indeed in comparison to the magnitude of the 
research and development effort in this part 
of the country. It is probably true that no¬ 
where in the United States today is there a 
livelier interest in pioneering the research 
frontiers than here in the heart of the Ten¬ 
nessee Valley—Muscle Shoals country. The 
effects of research upon the South are every¬ 
where evident in the burgeoning of new in¬ 
dustries and in a revivified and intensely 
productive agriculture. I find here in Shef¬ 
field one of the great centers from which has 
flowed much of the stimulation and inspira¬ 
tion which has led to these activities. It is 
my understanding that a former president of 
the Alabama Academy of Sciences, Dr. George 
I). Palmer, touched off the spark which led to 
the formation of the Southern Association of 
Science and Industry, and another distin¬ 
guished Alabamian, Dr. Thomas Martin, 
founded the Southern Research Institute 
where I had such a pleasant visit last fall. 1 
feel that I am among friends, therefore, in 
bringing to your attention the most recent 
Federal effort with respect to scientific re¬ 
search, and possibly, in the course of the 
evening, in mentioning, also, some problems 
of mutual concern. 

Although the National Science Foundation 
is a new agency, established by Act ol Con¬ 
gress in May 1950, I am sure that Father 
Yancey, who is a member of the National 
Science Board, has probably acquainted many 
of you, in a general way, with our objectives 
and functions. In fact, Alabama is already 
participating in several phases of the Foun¬ 
dation program. Dr. Howard Sauberlich, of 
the Alabama Polytechnic Institute, was the 
recipient of a travel grant from the National 
Science Foundation for the purpose of at¬ 
tending the Second International Congress on 

Biochemistry in Paris last summer. Tuskegee 
Institute is receiving research support from 
the Foundation for a project being directed 
by Dr. James Henderson, of the Carver Foun¬ 
dation, on the mechanism of action of plant 
growth regulators. The fellowship program is 
also represented by Mr. Arthur H. Neal from 
Birmingham-Southern College, Alabama, who 
received a National Science Foundation fel¬ 
lowship and is studying chemistry at Emory 
University, and Mr. Thomas A. Scott from 
Nauvoo, Alabama, who is now an NSF fellow 
in astronomy at Harvard University. Two 
other Fellows, although residents of other 
states, are Alabama graduates—Mr. Arthur M. 
Dowell, Jr. from Howard College, and Mr. 
Edward O. Wilson from the University of 
Alabama. In consideration of the extremely 
limited funds available to the Foundation 
and the wide geographical area over which 
they have been spread, I think you may feel 
that Alabama’s representation is worthy of 
mention; but if you feel that Alabama should 
be even better represented, you must remem¬ 
ber that the initiative must come from here. 
The Foundation acts only on the fellowship 
applications it receives, and the same con¬ 
ditions obtain with respect to proposals for 
research support. 1 shall try to make this point 
clear in a few moments. 

The primary functions of the National 
Science Foundation as set forth by Congress 
are the support of research and education in 
the basic sciences, and the development of 
national science policy. It is a matter of some 
significance that there should have been this 
recognition, at a national level, of the im¬ 
portance of fundamental research and of the 
training of young scientists. It is an acknowl¬ 
edgment that the Federal Government shares 
with states, and with educational and other 
nonprofit institutions, the responsibility for 
fostering the continuing search for scientific 
knowledge and for the stimulation and train¬ 
ing ol talented young people to devote their 
lives to its pursuit. Historically, the Govern- 
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meat has expressed its interest in the further¬ 
ance of scientific research in a number of ways 
including such measures as the establishment 
of the land-grant colleges and the agricultural 
experiment stations. Within the last decade, 
however, there has been an enormous growth 
in the direct participation of Government in 
research, both in the large-scale programs of 
contractual research and in the growth of the 
Government’s own laboratories. The United 
States is now spending more than three billion 
dollars annually for research and develop¬ 
ment, and the Federal Government is provid¬ 
ing about two-thirds of that amount. 

1 he creation of the National Science Foun¬ 
dation, in 1950, marks the first specific ex¬ 
pression of the need for a national science 
policy and for the furtherance of fundamental 
knowledge as contrasted with specific applica¬ 
tion. I he outbreak of the Korean war shortly 
after the Foundation was established resulted 
in Congress appropriating only a fraction of 
the money for these purposes ($3,500,000 for 
the first year, and $4,750,000 for the second 
year) of the $14,000,000 and $15,000,000 
that the President had recommended. The 
result has been that the support which we 
have been able to give, both to research and 
for fellowships, has been of a very modest 
order. Naturally, we hope that Congress, this 
year and in the years to follow, will see fit to 
make sums available which are more nearly 
commensurate with the size of the task. But 
we feel that the appropriations received thus 
far do not measure all that we have been 
able to accomplish. Fortunately, some ele¬ 
ments of our mission, chiefly those related to 
the development of national science policy, 
can go forward at a reasonable pace without 
the expenditure of large sums. To balance 
our small appropriations, we have other im¬ 
portant assets. 1 he cooperation and degree 
of participation on the part of the scientific 
community as a whole has been most reassur¬ 
ing and gratifying. We feel fortunate in the 
caliber of the 24 men and women who com¬ 
prise the National Science Board. The South 
is well represented in the persons of Dr. 
Joseph G. Morris, Vice President, Tulanc 
University; Father Yancey; Dean Paul M. 
Gross, Vice President, Duke University; and 
Dean O. W. Hyman, Vice President of the 
University of Tennessee at Memphis. Our 
divisional committees anti advisory panels are 
well staffed with outstanding scientists in- 
cludin g such distinguished southerners as Dr. 
Jackson Foster, (Div. Cmte, for Biol. Sciences) 

of the University of Texas; Dr. Ernest Good- 
pasture, (Div. Cmte. for Medical Research) 
of Vanderbilt University; Professor Frank J. 
Welch, (Div. Cmte. lor SPE) of the University 
of Kentucky; Dr. Alfred E. Wilhelmi, (Adv. 
Panel for Regulatory Biology) of Emory Uni¬ 
versity; Dr. Jesse W. Beams, Univ. of Virginia 
(Div. Cmte for MPE) and others. 

The permanent full-time staff of the Foun¬ 
dation is small, numbering approximately 100 
people, and it is our expectation that even 
when we have reached our full strength we 
shall still be a small agency. Those who look 
with distrust upon the rise of large new Fed¬ 
eral agencies may allay their fears with respect 
to the Foundation, for we believe we can ac¬ 
complish our task most effectively by means 
of a small staff of efficient people working 
with existing scientific and academic organi¬ 
zations. 

One of the tasks prerequisite to the estab¬ 
lishment of national science policy is the as¬ 
sessment of the present status of science in 
the various major disciplines. We believe that 
a task of this magnitude can be carried out 
most effectively by those who know the prob¬ 
lems intimately. The Foundation is giving 
support to broad surveys in the fields of phy¬ 
siology and psychology being carried out by 
the American Physiological Society and the 
American Psychological Association. The 
Foundation is also sponsoring jointly with 
the Office of Naval Research a survey of the 
field of applied mathematics by the American 
Mathematical Society. When the results ol 
these and similar surveys are at hand, we 
shall have an important part of the informa¬ 
tion needed in order to reach sound police 
decisions. 

Conferences and symposia on important 
special subjects in science offer another effec¬ 
tive means of acquiring information on the 
present status and significant trends. 1 he Na¬ 
tional Science Foundation has sponsored a 
number of gatherings ol this kind including 
a conference on the abundance ol the ele¬ 
ments, in cooperation with the l'niversit\ ol 
Chicago at the Yerkes Observatorv. W illiams 
Bay, Wisconsin, hist November; an interna 
tional conference on high energv nuclear 
physics, with the Univcrsit\ ol Rochester, at 
Rochester last December; joint 1 \ with the 
Office of Naval Research, a conference on 
cryogenics at the General Electric Research 
Laboratory in Schcnectadv last Oclobci; and. 
in cooperation with the Office ol Naval Re 
search and the Atomic Energv Commission. 
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a four-day conference on photosynthesis called 
by the Committee on Photobiology of the 
National Research Council, at Gatlinburg, 
Tennessee, last October. 

In addition to studies of this kind being 
carried on by groups of special competence, 
the Foundation staff is busy collecting a lot 
of useful information as to the kinds of re¬ 
search being carried on or sponsored by 
Federal agencies. The first such major study 
to be completed is a study ol Federal funds 
for scientific research and development at non¬ 
profit institutions for the years 1950-51 and 
1951-52. Some of the results of this study are 
rather interesting and I should like to men¬ 
tion one or two figures which I believe have 
a special significance. The entire list of federal 
agencies was queried, and eighteen Federal 
agencies reported that research and develop¬ 
ment funds were going to nonprofit institu¬ 
tions at a rate of 297 million dollars in fiscal 
year 1951, and 341 million dollars in fiscal 
year 1952. Obligations for basic research 
totaled only 76 million dollars in 1951 and 
71 million dollars in 1952, as contrasted with 
144 million dollars for applied research in 
1951 and 173 million in 1952. Funds for 
development totaled 54 million dollars in 
1951 and 77 million dollars in 1952; while 
the increase for research and development 
facilities totaled 23 million dollars in 1951 
and 20 million dollars in 1952. These figures 
indicate that while there has been a 20 per 
cent increase in Federal funds at nonprofit 
institutions for applied research and develop¬ 
ment, funds for basic research have remained 
substantially the same.* 

Of the total Federal funds allocated for 
basic research in 1952, 48 per cent was admin¬ 
istered by the Department of Defense, 39 per 
cent was administered by the Atomic Energy 
Commission, and seven and two per cent 
respectively by the Federal Security Agency 
and the Department of Agriculture. Thus 87 
per cent of the Federal basic research program 
in nonprofit institutions was administered in 
fiscal year 1952 by the lust two agencies 
named. Only one and one-half per cent in 
support of this extra-mural program, $1,075,- 
000, was administered by the National Science 
Foundation. Generally speaking, except in 
the case of the National Science Foundation, 
however, the research being sponsored by 
other agencies necessarily bears a relation to 

*Of perhaps greater significance to colleges and universities 
is the fact that four times as much money is going to them 
from the federal government for applied science as for to basic 
science. 

the mission of the agency concerned. It is cer¬ 
tainly appropriate and desirable that these 
agencies should sponsor such research, but it 
is not to be assumed that the 71 million dol¬ 
lars which the Federal Government obligated 
for basic research in 1952 was freely available 
for the support of fundamental research un¬ 
related to the accomplishment of specific 
objectives. Yet the latter type of research, 
completely free from applicational considera¬ 
tions, is indeed the proper and necessary pur¬ 
suit of an educational institution. 

The National Science Foundation is in a 
peculiarly fortunate position in the support of 
science, in that the broad terms of its Act 
do not tie its support program to specific 
fields or missions. However, I wish to em¬ 
phasize that the principal issue implicit in 
these figures 1 have given you goes far beyond 
the problems of limitations of any single 
agency or group of agencies. The issue which 
concerns us is whether or not, as a nation, 
we are devoting an adequate proportion of 
our research effort to fundamental studies and 
to the training of young scientists. 

Ihe question of funds enters this larger 
issue not only in terms of the amount of sup¬ 
port available for these purposes, but in¬ 
directly, also, in the effects upon academic 
institutions of the large amounts being spent 
by the Federal Government for applied re¬ 
search and development. The Government 
first began to call upon the universities to 
perform research and development under con¬ 
tract during World War II, when the uni¬ 
versities made major contributions to the 
technological war effort. In the face of the 
Korean war and a continuing state of world 
tension, this effort has continued to grow until 
now, a decade later, universities are beginning 
to ask themselves what effects Federal funds 
are having upon their traditional functions 
of teaching and research. More and more 
capable graduate students, who should go 
on to receive graduate training in the sciences, 
are being attracted by the high salaries and 
the stimulation of programmatic research. 
There have been disruptive effects upon 
teaching schedules and normal research ac¬ 
tivities. In some instances special laboratory 
facilities have grown up apart from the uni¬ 
versity proper, thus creating a research or¬ 
ganization unrelated to the teaching function 
of the university and perhaps even competing 
with it for essential staff. 

No easy solutions suggest themselves. So 
long as the world continues in its present 
state of tension, defense needs must remain 
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paramount. At the same time, we recognize 
that both military and civilian technology 

j must be sustained by a continuing flow of 
new knowledge and young scientists. We must 
strengthen fundamental science and teaching 
to restore the current lack of balance; this 
will not weaken the defense effort; it will 
strengthen it. As I see it, these things can only 
be accomplished if the Federal Government, 
and the states, and the colleges and universi¬ 
ties understand the problems and work closely 
together. Perhaps one solution would be an 
attempt to spread the defense research effort 
more widely among colleges and universities 
whose facilities are not yet overburdened. 
Perhaps another would be to make more 
money available for fellowships and for the 
support of research that is unrelated to the 
accomplishment of specific objectives. Perhaps 
some of you here in my audience today have 
other ideas as to how our total research effort 
can be strengthened effectively. Frankly, we 
should welcome comments and suggestions 
coming front groups of special competence 
such as this, made up of people who have 
lived intimately with several aspects of the 
research problem. 

I should like at this point to give you a 
brief accounting of what the Foundation has 
done with the relatively small amount of 
money which has been available to us during 
the first two years of our existence as an 
agency. In the area of research support, the 
Foundation has awarded, to date, 228 basic 
research grants, totaling about $2,400,000 in 
104 institutions. 25 institutions have received 
more than one grant, but these 25 institutions, 
which are the largest research centers in the 
country and which receive 81 per cent of all 
Federal research funds, account for less than 
half of the Foundation’s research funds. In 
terms of over-all Federal expenditures for re¬ 
search in nonprofit institutions, 55 per cent 
goes to five institutions, and 81 per cent goes 
to the top 25 institutions. In the case of the 
Foundation, however, the relative figures are 
19 per cent and 45 per cent respectively. The 
Foundation spends a relatively higher per¬ 
centage of its funds in the Northwest, the 
Southwest, the Southeast, and the Central 
regions; while the Federal Government, as a 
whole, spends a greater relative percentage 
in the Far West, the Middle Atlantic, and the 
New England regions. 

The Foundation believes that the research 
potential of the country, as a whole, would be 
strengthened by a greater spread in research 
activities and by the growth of centers where 

there is interest in participating in scientific 
research. We can help to encourage such 
growth by supporting worth-while proposals 
from such areas; but I must emphasize that 
the initiative rests with the individual in¬ 
vestigator and with his institution. The Na¬ 
tional Science Foundation Act stipulates, and 
1 quote, “In exercising the authority and 
discharging the functions referred to in sub¬ 
section (a) of this section, it shall be one of 
the objectives of the Foundation to strengthen 
basic research and education in the sciences, 
including independent research by indivi¬ 
duals, throughout the United States, including 
its Territories and possessions, and to avoid 
undue concentration of such research and 
education.” In interpreting this aim, we be¬ 
lieve that our first duty is to ensure that a 
proper standard of scientific merit is met, and 
then to achieve a desirable distribution of 
assistance by attention to broad geographical 
coverage, and by support to promising young 
scientists and by providing to those who have 
been handicapped by teaching and adminis¬ 
trative duties, opportunities to participate di¬ 
rectly in research again. 

Proposals which are received by the Foun¬ 
dation and evaluated by the Foundation staff 
and by its special advisory panels are weighed 
against these various criteria. We regret that 
because of limitation in funds, not all the 
good proposals that are received can be sup¬ 
ported, by any means. In some instances we 
are able to forward to other agencies proposals 
which we cannot support, in the hope that 
they may find support from other funds. 
Smaller institutions, and institutions in areas 
where there has not been prolific research 
activity, can help the National Science Foun¬ 
dation to meet its objectives by encouraging 
and stimulating the submittal of sound re¬ 
search proposals. 

lhe same principle obtains with respect 
to the award of fellowships. Here the Act is 
very specific in stating that selections for 
scholarships and fellowships "shall be made 
solely on the basis of ability.” It goes on to 
say that in cases where two or more applicants 
have substantially ecpial ability, and there 
are not enough awards to go around, a c hoice 
shall be made which will contribute to wide 
geographical distribution. This principle is 
being observed, but the final results are neces 
sarily based upon the numbers ol able students 
who apply from the various institutions and 
regions ol the country. Regions from which 
only a small number of callable applicants 
apply must necessarily suffer b\ numerical 
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comparison with regions and institutions from 
which large numbers of capable students ap¬ 
ply. With the assistance of the staff of the 
National Research Council, the Foundation 
has made every effort to publicize the avail¬ 
ability of fellowships as widely as possible. If 
you feel that the fellowships are not being 
given adequate publicity, we should be glad 
to have you tell us about it. However, we 
believe that the deans and the professors can 
help a great deal by directing the attention of 
capable students to the fellowship program 
and encouraging them to apply. For the aca¬ 
demic year 1953-1954 a total ol: 3,318 applica¬ 
tions have been received, representing an 
increase of about 11 per cent over last year. 
Included in the total are about 100 renewal 
applications of Fellows now studying under 
National Science Foundation awards. Some 
disappointment has been voiced because the 
hrst group of National Science Foundation 
Fellows gravitated in their choice of institu¬ 
tions toward a small number of the larger 
institutions. Here again, however, the law is 
cpiite specific in stating that Fellows may 
elect to attend accredited nonprofit or foreign 
institutions of higher education of their own 
choice. Furthermore, 1 doubt that anyone 
would wish to have it otherwise. A more wide¬ 
spread distribution can come about only 
through an increase in the number of insti¬ 
tutions offering graduate study attractive to 
advanced students in science. 

In summary, what can be said regarding 
the accomplishments of the National Science 
Foundation after approximately two years of 
operation? First, that we have a small but 
sound program of research support in areas 
where Federal money has been less frequently 
available. Second, we are supporting, this 
year, 577 graduate Fellows in various stages 
of advanced training in the sciences. Third, 

and perhaps most significantly, we have been 
able to make some headway in the formula¬ 
tion of national science policy. The data 
which we have collected thus far point in¬ 
creasingly to the need for strengthening basic 
research and for a re-examination by the uni¬ 
versities themselves of their own position with 
respect to the balance between basic and ap¬ 
plied research and between applied research 
and teaching in their institutions. 

As I mentioned at the outset, I bring these 
matters to your attention not as news, for I 
know that you are already aware of many 
aspects of the problem; rather I am seeking 
to enlist your cooperation and your help in 
furthering the common cause. You are, 1 am 
sure, keenly aware of existing and impending 
shortages in the supply of trained scientists 
and engineers. You probably live in daily 
awareness of the pressure of work needed in 
a great variety of applied and developmental 
fields. Because the needs for sustaining basic 
research and education in research are more 
subtle and less obvious to the public, the 
burden of proving those needs must neces¬ 
sarily fall upon experienced groups such as 
this. In my opinion, we are at a critical junc¬ 
ture with respect to basic research. We must 
meet all the demands which the continuing 
crisis produces and at the same time provide 
for the long-term needs of the future. Unless 
we are able to make a convincing case for 
these needs now, we are in some danger of 
finding all of our facilities and all of our 
efforts being concentrated on the needs of 
the moment, with no provision being made 
for the scientific capital of the future. I know 
that you share with me the feeling that such a 
situation would be disastrous to our national 
welfare and to the cause of science and edu¬ 
cation. 
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CHROMOSOME MORPHOLOGY IN TRILLIUM 

ERECTUM AND TRILLIUM GRANDIFLORUM 

by 

Paul C. Bailey 

Alabama College, Montevallo, Ala. 

Various attempts have been made during the 
last few years to establish chromosome mor¬ 
phology as a taxonomic indicator (Haga 1931 
and Barksdale 1938). Studies have been made 
on several species of Trillium to determine 
whether differences existed between the 
chromosome morphology of the several species, 
and if differences did exist whether they were 
sufficient to separate species or make group¬ 
ings of species. Haga (1934) and Barksdale 
(1938) were of the opinion that no differences 
did exist between the chromosome morpho¬ 
logy of the several species of Trillium. Bailey 
(1951) found that differences did exist be¬ 
tween the chromosome morphology of certain 
species of Trillium. Sufficient differences were 
found between the total length of the normal 
chromosome complements, the length of in¬ 
dividual chromosomes, and arm-length ratios 
to be significant in the separation of certain 
species. If chromosome morphology is to be 
used as an indicator of species or to make 
groupings of species, then it should be con¬ 
stant within species. It was the purpose of 
this study to determine whether the total 
length of the normal chromosome comple¬ 
ment, the length of individual chromosomes, 
and the arm-length ratios remain constant 
within a given species. 

Materials and Methods. Trillium grandi- 
florum (Michx.) Salisb. and Trillium erectum 
L. were selected for study because of the avail¬ 
ability of material. Rhizomes of Trillium 
grandiflorum (Michx.) Salisb. were furnished 
by Dr. H. V. Truman of Denison University, 
Granville, Ohio; Dr. A. B. Massey of Virginia 
Polytechnic Institute, Blacksburg, Virginia; 
Rev. M. G. Dunran of St. Vincent College, I.a 
trobe, Pennsylvania; Dr. H. M. Wright ol 
Highlands, North Carolina; Dr. John 1,. Mor¬ 
rison of The New York State College of For¬ 
estry, Syracuse, New York; and Dr. Paul M. 
Patterson of Hollins College, Roanoke, Vir 
ginia. Rhizomes of T. erectum L. were fui 
nished by Dr. H. M. Wright ol Highlands, 

North Carolina; Dr. John L. Morrison of The 
New York State College of Forestry, Syracuse, 
New York; Dr. George R. Cooper of The 
University of Maine, Orono, Maine; Rev. M. 
G. Dunran of St. Vincent College, Latrobe, 
Pennsylvania; Dr. W. G. Honk of St. Law¬ 
rence University, Canton, New York; and Dr. 
C. L. Wilson of Dartmouth College, Hanover, 
New Hampshire. 

All material for study was prepared using 
the Feulgen technique together with a squash 
method (Woodard 1948). Measurements were 
made on metaphase chromosomes of the root 
tip using an ocular micrometer. 

Observations and Discussions. The chromo¬ 
some morphology of T. grandiflorum 
(Michx.) Salisb. was studied on specimens 
collected from various parts of die country. 
These locations are given in Table 1 along 
with the total length ol the chromosome com¬ 
plements, the length of individual chromo¬ 
somes, and the length of die chromosome arms 
for each station. The total length of the 
chromosome complements ranges from 196.2 
microns in T. grandiflorum (Michx.) Salisb. 
collected from near Blacksburg, Virginia to 
202.6 microns in specimens collected from 
near Latrobe, Pennsylvania. This is a maxi¬ 
mum difference ol only 6.1 microns between 
specimens collected from the six dillerent lo 
cations, certainly not a significant difference. 
Total length ol individual chromosomes also 
fails to reveal any significant variations. I he 
total length ol chromosome A ranges Irom 
15.5 microns in specimens from Roanoke. 
Virginia to 17.2 microns in specimens from 
Latrobe, Pennsvlvania. Chromosome B shows 
little variation as to total length. Its range 
is from 19.9 microns in specimens collected 
from Granville, Ohio and Svracuse. New \ ot k 
to 21.0 microns in collections from Blacks 
burg, Virginia. Chromosome ( shows a range 
ol Irom 13.3 microns in specimens collected 
at Blacksburg. Virginia to 15.7 microns in 
collections made neat Granville. Ohio. 1 he 
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range in total length for chromosome 1) is 
from 19.4 microns in collections made from 
Highlands, North Carolina to 21.6 microns in 
specimens from Granville, Ohio. Chromosome 
E shows a range of from 26.6 microns in col¬ 
lections made near Granville, Ohio to 29.2 
microns in specimens from Syracuse, New 
York. 

Arm length ratios, that is the ratio of the 
length of the short arm to the length of the 
long arm, in T. grandiflorum (Michx.) Salih, 
also fail to show any significant variations. 
The range in arm length ratios from chromo¬ 
some A is from 10.3:100 in collections from 
Latrobe, Pennsylvania to 11.5:100 in collec¬ 
tions from Roanoke, Virginia. Chromosome 
P> has a range from 31.4:100 in specimens from 
Latrobe, Pennsylvania to 36.0:100 in Syracuse, 
New York specimens. The variation in 
chromosome C ranges from 57.0:100 in High¬ 
lands, North Carolina specimens to 65.5:100 
in collections made at Syracuse, New York. 
Chromosome 1) shows a somewhat greater 
variation, ranging from 62.4:100 in specimens 
from Granville, Ohio to 71.6:100 in specimens 
from Syracuse, New York and Latrobe, Penn¬ 
sylvania. Chromosome E shows a range from 
88.1:100 in collections made at Highlands, 
North Carolina to 96.0:100 in specimens from 
Syracuse, New York. Figure 1 represents the 
chromosome morphology of T. grandiflorum 
(Michx.) Salisb. based on the measurements 
in Table 1. See attached note. 

Rhizomes of T. erectum L. were also avail¬ 
able from a number of different localities. 
These localities are shown in Table 2. Meas¬ 
urements were made on metaphase chromo¬ 
somes from the various locations just as in 
T. grandiflorum (Michx.) Salisb. These meas¬ 
urements are shown in Table 2. Total length 
of the chromosome complements fail to show 
any significant variations. The total length of 
the normal diploid chromosome set ranges 
from 193.0 microns in T. erectum L. from 
Syracuse, New York to 202.6 microns in T. 
erectum L. from Canton, New York. 

Total length of individual chromosomes 
also fails to reveal any significant differences 
between the chromosomes of T. erectum L. 
from different parts of the country. The length 
of chromosome A ranges from 15.6 microns in 
Highlands, North Carolina specimens to 17.3 
microns in specimens collected from Sparta, 
Tennessee. The range in chromosome B is 
from 19.0 microns in specimens collected from 
Highlands, North Carolina to 20.3 microns 
in specimens collected from Canton, New 
York. Chromosome C ranges from 14.4 mi¬ 

crons in specimens from Orono, Maine to 
16.4 microns in specimens from Sparta, Ten¬ 
nessee. The range in chromosome D is from 
18.8 microns in collections from Syracuse, New 
York to 20.8 microns in collections from Can¬ 
ton, New York. Chromosome E shows a range 
of from 27.2 microns in Syracuse, New York 
specimens to 28.8 microns in collections from 
Latrobe, Pennsylvania (II) (Latrobe, Penn¬ 
sylvania (I) represents a collection which Rev. 
human calls T. erectum f. Cahnae (Farw.) 
Louis-Mat ie and Latrobe, Pennsylvania (If) 
is what Rev. Duman describes as the typical 
T. erectum L.) . 

The arm-length ratios in chromosome A 
range from 10.6:100 in specimens collected at 
Latrobe, Pennsylvania (1) to 11.4:100 in col¬ 
lections made at Highlands, North Carolina. 
The arm-length ratio of chromosome B in T. 
erectum L. collected at Sparta, Tennessee was 
found to be 31.4:100. Collections made at 
Highlands, North Carolina show an arm- 
length ratio of 37.7:100 for chromosome B. 
The arm-length ratio for chromosome C 
ranges from 67.3:100 in specimens from High¬ 
lands, North Carolina to 73.3:100 in specimens 
from Syracuse, New York. Collections made at 
Orono, Maine; Latrobe, Pennsylvania (1) ; 
Canton, New York; Latrobe, Pennsylvania 
(II) ; and Hanover, New Hampshire show 

ratios within this range. Chromosome C of T. 
erectum L. collected from Sparta, Tennessee 
(54.8:100) shows a ratio which is considerably 
less than this range. 

The arm-length ratio for chromosome D 
ranges from 64.6:100 in collections made at 
Highlands, North Carolina to 74.6:100 in 
collections made at Latrobe, Pennsylvania (I). 

Chromosome E in T. erectum L. shows no 
significant variation in arm-length ratios, the 
range being from 85.8:100 in collections made 
at Latrobe, Pennsylvania (II) to 95.1:100 in 
collections made at Sparta, Tennessee. 

(Figure 2 represents the chromosome mor¬ 
phology of T. erectum L. based on measure¬ 
ments given in Table 2. (See attached note.) 

SUMMARY 

1. Chromosome morphology remains con¬ 
stant in specimens of Trillium grandiflorum 
(Michx.) Salisb. and Trillium erectum L. col¬ 
lected from various parts of the country. No 
significant variations between total lengths of 
chromosome complements, length of individ¬ 
ual chromosomes, or arm-length ratios were 
found in the same species collected from dif¬ 
ferent localities. 
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2. T. erectum L. and T. grandiflorum 
(Michx.) Salisb. could not be separated from 
each other on the basis of their chromosome 
morphology. 
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Tabls I. 

Comparative data on chromosome morphology of Trillium grandiflorum (Michx.) Salisb. Collected from 

DIFFERENT LOCALITIES. 

Chromosome 
Species and location A B C D E Total 

L. s. T. L. S. T. L. s. T. L. S. T. L. s. T. 
1. T. grandiflorum (Michx.) .., 

Salisb. (Ronoake, Va.) 
.13.3 1.6 15.5 15.1 5.2 20.3 8.7 5.6 14.3 12.4 7.9 20.3 14.5 13.3 27.8 196.4 

2. T. grandiflorum (Michx.). 
Salisb. (Granville, Ohio) 

14.9 1.6 16.5 14.9 5.0 19.9 9.6 6.1 15.7 13.3 8.3 21.6 13.7 12.9 26.6 200.6 

3. T. grandiflorum (Michx.). 
Salisb. (Blacksburg, Va.) 

14.9 1.6 16.5 15.5 5.5 21.0 8.3 5.0 13.3 12.3 8.0 20.3 14.1 12.9 27.0 196.2 

4. T. grandiflorum (Michx.). 
Salisb. (Syracuse, N. V.) 

14.9 1.6 16.5 14.6 5.3 19.9 8.7 5.7 14.4 11.6 8.3 19.9 14.9 14.3 29.2 199.8 

5. T. grandiflorum (Michx.). 
Salisb. (Latrobe, Pa.) 

1.6 17.2 15.6 4.9 20.5 9.4 6.1 15.5 11.6 8.3 19.9 14.9 13.3 28.2 202.6 

6. T. grandiflorum (Michx.). 
Salisb. (Highlands, N. C.) 

15.2 1.6 16.8 15.1 5.0 20.1 9.3 5.3 14.6 11.6 7.8 19.4 15.1 13.3 28.4 198.6 

L. — Long Arm; S. — Short Arm; T. — Total Length. 

Table II. 

Comparative data on chromosome morphology of Trillium erectum L. collected from different localities 

Ch romosome 
Species and locatioii A B C D E * Total 

L. s. T. l. s. T. L. s. T. L. s. T. L. s. T. 
1. T. erectum L.. .15.6 1.7 17.3 15.0 4.7 19.7 9.3 5.1 16.4 12.3 8.3 20.6 14.2 13.5 27.7 199.4 

(Sparta, Tennessee) 
(Bailey 1949) 

2. T. erectum I. 14.0 1.6 15.6 13.8 5.2 19.0 9.5 6.4 15.9 11.6 7.5 19.1 14.8 13.1 27.9 195.0 
(Highlands, N. C.) 

3. T. erectum L. 14.9 1.6 16.5 14.1 5.0 19.1 8.6 6.3 14.9 11.1 7.7 18.8 14.3 12.9 97 9 193.0 
(Syracuse, N. Y.) 

4. T. erectum L. 14.9 1.6 16.5 14.8 5.0 19.8 8.6 5.8 14.4 1 1.9 7.9 19.8 14.7 13.0 27.7 196.4 
(Orono, Maine) 

5. T. erectum L. 15.1 1.6 17.1 14.1 5.0 19.1 8.8 6.3 15.1 11.4 8.5 19.9 15.3 13.3 28.6 199.6 
(Latrobe, Pa. I) 

6. T. erectum L.. .14.9 1.6 16.5 15.3 5.0 20.3 9.1 6.6 15.7 12.5 8.3 20.8 14.7 13.3 28.0 202.6 
(Canton, N. Y.) 

7. T. erectum L. 14.9 1.6 16.5 14.8 5.0 19.8 9.4 6.4 15.8 12.0 8.3 20.3 15.5 13.3 28.8 202.4 
(Latrobe, Pa. II) 

8. T. erectum L. . 14.9 1.6 16.5 14.1 5.0 19.1 9.1 6.2 15.3 11.9 8.1 20.0 15.2 13.3 28.5 198.8 
L. — Long Arm; S. — Short Arm; T. - Tota Length. 

EXPLANATION OF FIGURES 
Figs. 1-2. Diagramatic analysis of chromosome morphology of 
T. grandiflorum (Michx.) Salisb. and T. erectum L. Fig. 1. 
Normal chromosome set of T. grandiflorum (Michx.) Salisb. 
Fig. 2. Normal chromosome set of T. erectum L. All figures 
are drawn to scale at an approximate magnification of x3550 
after reduction. 



MYOTIS KEENII SEPTENTRIONALIS, 

A New Bat Record For Alabama 

by 

Ralph L. Chermock and Jesse S. White 

University of Alabama and Delta State Teachers College 

The known distribution ol the Eastern Long¬ 
eared Bat, Myotis keenii septentrionalis, ex¬ 
tends from southern Quebec and Ontario, 
south through northeastern United States and 
west to the Dakotas and Nebraska. The 
southernmost records are Cherokee, North 
Carolina; Bellamy’s Cave and Hickman Co., 
Tennessee; and Delight, Arkansas. There is 
also a questionable record from Georgia. 
With the exception of the latter, no specimens 
have been recorded front the Gulf States 
(Miller & Allen, 1928; Hamilton, 1943). 

On October 2, 1952, an adult female of this 
bat was collected by the junior author in 
Saltpetre Cave, neat Six Mile, Bibb Co., Ala¬ 
bama. Subsequent specimens were collected 
by the authors as follows: one adult male, 
October 5, 1952; one adult female, Novem¬ 
ber 10, 1952; and one adult male, January 8, 
1953. Study skins were prepared of these 
specimens and were deposited in the Mammal 
Collection of the University of Alabama. 
These records represent a southern extension 
of the range of this species of over 250 miles, 
and constitute a new state record for Alabama. 

The cave from which these specimens were 
taken is in dolomitic rock located north of 
Six Mile Creek. The opening, which is over¬ 
hung by a rock shelf, is about 4 feet high and 
12 feet wide. The entrance chamber is about 
40 yards in length, 12 yards wide, with a 
relatively low ceiling, and sloping downward 
at a ten degree angle. This is connected to a 
large second chamber by a narrow passage¬ 
way. This main chamber is about 60 by 75 
feet, with an average ceiling height of 12 
feet. The front end of this chamber is still 

in the twilight zone. Another narrow passage¬ 
way extends backward from here for about 
200 leet and terminates abruptly. I he cave is, 
in general, dry throughout with no stream 
and a minimum of seepage. 

1 he four specimens ol this species were 
collected in the large second chamber, and 
.ill were suspended from the ceiling in a 
dormant state. Other species of bats inhabiting 
the cave were Prpistrellus subfhums subflavus; 
Myotis grisecens and Myotis sodalis. It is of 
additional interest that the only previous 
Alabama records ol Myotis sodalis is front 
Anniston in Calhoun County, which repre¬ 
sented the southernmost record for this 
species, l he collecting of this bat in Bibb 
Co., represents an additional range extension. 

Myotis keenii septentrionalis will probably 
be found in other caves in the northern half 
ol Alabama. It may be distinguished from 
other bats by the following characters. It has 
a total of 38 teeth and the interfemoral mem¬ 
brane is not furred, these being diagnostic 
features of the genus. In addition, the ears are 
proportionally long, so that when laid for¬ 
ward, they extend well beyond the tip of the 
snout. The hair on the back is slate gray at 
the base and tipped with light brown. The 
ventral surface is pale buff. The total length 
ol the Alabama specimens range from 79 to 
95 mm.; the tail from 35 to 45 mm. 
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STUDIES ON THE GOLDEN MOUSE, 

PEROMYSCUS NUTTALLI AUREOLUS, 

IN ALABAMA 

by 

James H. Eads and Jack. S. Brown 

University of Alabama, University 

The Southern Golden Mouse, Peromyscus 
nuttalli aureolas, was first described by Audu¬ 
bon and Bachman in 1841, from “The oak 
forests of South Carolina”. Further collections 
have extended the range from North Carolina 
to Florida and west to Texas and Oklahoma 
(Osgood, 1909). Specific records in the litera¬ 
ture from Alabama are Fluntsville, Brewton, 
and Mobile Bay (Howell, 1921). Apparently 
this little known species is quite rare through¬ 
out its range ot distribution. 

Bangs (1898) stated that the young ol this 
mouse differ from other deer mice in that 
they are colored exactly like the adults. Sub¬ 
sequent publications have accepted this state¬ 
ment without further analysis. 

Audubon and Bachman (1851) speak ol 
the golden mouse as being a great climber, 
one being observed to hide in a hole in a tree 
30 feet above the ground. Pickens (1927) ob¬ 
served that the mice attempted to escape by 
an arboreal route. Howell (1921) lists the 
habit as being arboreal. Welter and Sollberger 
(1952) report that nests are placed in bushes 
or briers several feet above the ground. Bailey 
(1946) lists deserted bird nests as being used 
by the Golden Mouse. Goodpaster and II off - 
meister (1952) report the finding of a nest on 
top of a 7.5 foot fence post in a clump ol 
poison ivy. Pickens (1927) speaks of a nest in 
a clump of briers and another nest in a hollow 
tree. Harper (1927) found nests of this species 
at heights of 2-5 feet in "Hoorah bushes” i’ 
the cypress bays of the Okefinokee; while in 
the hammocks on Chesser’s Island, the nests 
were built in Spanish moss draped on the 
live oaks. From these observations, one might 
conclude that this species is arboreal in its 
nesting habit. 

Mammal collecting in the vicinity ol 1 us 
caloosa during 1952 by the authors, Jesse 
White and R. L. Chermock has resulted in 
additional information on the Golden Mouse. 
A series of 5 adults and 6 juveniles liom 
Moody Swamp, located about 7 miles south ol 
Tuscaloosa; and a series of 5 adults and I I 

juveniles from the farm of J. I). Smith located 
6 miles east of Tuscaloosa show a variation in 
color pattern correlated with age. The adults 
show the typical bright golden color cited in 
the literature. Young specimens, however, 
show a distinct grayish-yellow coloration 
which, although not as contrasting as the 
variation in other deer mice, still shows a 
marked parallelism between juvenile and 
adult coloration. These data contradict the 
original observations ol Bangs (1898) which 
have been perpetuated in the literature. 

Over a period of time a short series ol 
adult and young Golden Mice were collected 
at the base of a rotten stump located in a 
tangle ol underbrush in Moody Swamp. This 
suggested the possibility that it might con¬ 
tain a nest. On March I, 1953, this stump 
was excavated and a nest was discovered in 
the center of the stump about 10 inches be¬ 
low the surface of the ground. The nest was 
round, about 5 inches in diameter, and com¬ 
posed of fibers of dry rotten bark interwoven 
with hair and a few dry leaves. No opening in 
the nest was apparent. A second nest was 
found in a hollow oak stump at the farm ol 
[. 1). Smith. As far as we have been able to 
determine, these represent the first records 
of nests ol the Golden Mouse in stumps, be¬ 
low ground level. It is entireh possible that 
this mouse may nest in these habitats when 
they have little danget ol being inundated. 

I'he habitat ol this mouse in Moods 

Swamp is typical low rivet bottomland with 

a mixed deciduous woods ol sweet gum, ba\. 

oak and holly, and an undergrowth ol cane, 

greenbt iet and some blackberry I he habitat 

at Smith's Faun is located at a somewhat 

high ci elevation, in woods c on si si ing pi imai il\ 

ol bav, sweet gum, oak and elm with a dense' 

undergrow th ol honevsuc klc, greenbriet and 

blaekbcnv. Apparently these animals in the 

I use aloosa area seem to prefer dense' dec idu 

ous woods in which there is extensive, almost 

impendtable, undcrhi iish. 
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Section II 

RESOURCES EOR CHEMICAL INDUSTRY 

IN NORTH ALABAMA 

by 

E. J. SODAY AND JAS. B. BALLENTINE 

The Chemstrand Corporation, Decatur, Alabama 

In considering the resources of a particular 
area, such as North Alabama, one cannot neg¬ 
lect the resources of the surrounding region. 
This is especially true in view of the excellent 
transportation system operating at this time. 
A few decades back our only major transpor¬ 
tation sources were rivers, hikes and oceans 
and the railroads. This necessarily restricted 
operations unless such transportation was im¬ 
mediately available. It also restricted sources 
of raw materials for the same reason. Today 
we have an enlarged area in which we can op¬ 
erate and from which we can tlraw our sup¬ 
plies. Therefore, what we can say for the 
South as a whole we can apply to our immedi¬ 
ate North Alabama area. The following dis¬ 
cussion will concern itself with the South as an 
area, comprising the thirteen states from the 
Potomac to the Rio Grande and emphasizing 
our immediate locality where such reference is 
specific. This area contains 540 million acres 
of land, equivalent to 28%% of the land area 
of the United States. Historically, geograph¬ 
ically and climatically it may be regarded as 
a single cultural region. With one exception 
—Florida— each of the states is vitally con¬ 
cerned with the production of one or both of 
the two great staple cash crops of the region- 
cotton and tobacco. 

Of paramount importance in the survey of 
any region for industrial purposes is a study 
of the land, particularly from the standpoint 
of its natural advantages and resources and 
the people inhabiting the land. 

Good plant sites can be readily located in 
almost any section of the South, and the 
Southern states have made every effort in the 
way of encouraging industry to locate here. 

I he climate is such that the year-round work¬ 
ing efficiency is greater than in the colder 
northern weather. Plant construction is 
cheaper by virtue of the fact that many of the 
installations can be of the open type. 

Another incentive for industry to move 
southward is the availability of man power. 
The population of the South is 29% that of 
the nation, and since 28%% of the land area 
is in the Southern region, the ratio of popula¬ 
tion to land area is a good average for the 
nation. The type of manpower available is 
favorable and there are sufficient numbers 
of intelligent, willing workers to more than 
amply supply the needs of a greatly ex¬ 
panded industrial capacity. The capabilities 
of the Southern worker have already been 
proven by the large numbers who operated 
the new plants during the war years with 
resulting operating records better than in 
other sections of the country. Belief in the 
capabilities of the Southern worker has been 
manifested notably by the increase in the 
number of chemical plants moving into this 
region during the past ten years. Chemical 
industry above all others requires a high 
standard of skill and competence for success- 
fid operation. 

The mineral wealth of the South is both 
substantial and varied. In 1950 sixty-six per¬ 
cent of the national production of petroleum 
or 1 1/3 billion barrels was from the South, 
thus making this product our most important 
natural resource. Based on the present rate of 
consumption the proven reserves, of which the 
South has 70%, are adequate for 12% years. 
There is no reason to believe that reserves will 
fall behind consumption rate since past ex- 
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perience has shown that reserves have held a 
comfortable margin, even in the face of in¬ 
creasing rates of consumption. 

The South’s second most important mineral 
product is natural gas. We produce 3i/2 tril¬ 
lion cubic feet or 73% of the national produc¬ 
tion. Known reserves will last for 30 years, 
and reserves in the South account for 80% of 
the national total. 

Coal, the South’s third most abundant min¬ 
eral, is present in sufficient quantities to last 
almost indefinitely. This is of especial interest 
to us since it is one of Alabama’s chief pro¬ 
ducts. The 1950 production in the South was 
22% of the national total while approximately 
1 /5 of the coal reserves in this country are 
located in the South. 

Iron ore, Alabama’s other chief product, is 
produced at the rate of 8% of the national 
total. The present reserves are two billion 
tons or nearly 40% of the national total. The 
South possesses over 40% of the country’s 
phosphate rock and accounts for over 90% of 
present production. All of the bauxite reserves 
and all of the native usable sulfur reserves, 
under normal conditions, are located in the 
South. 

It must be emphasized at this point that 
chemical industry is dependent to a large ex¬ 
tent upon the availability of petroleum and 
natural gas products. No other fuel is avail¬ 
able in sufficient quantities to sustain a South¬ 
ern chemical industry if these materials are 
not available. It is therefore necessary to take 
such items as transportation and proximity of 
the source into consideration in locating a 
chemical plant in a given area. 

We in the South, and especially in the 
North Alabama area, are generously blessed 
with abundant water resources. This material, 
above all others, is necessary as a processing 
agent and as a basic raw material. Our rivers 
serve us not only as a means of transportation 
but as a source of power. Since water is the 
cheapest source of transportation, we are for¬ 
tunate in that the South has approximately 
60% of all the nation’s navigable waterways. 
Nine of the states reach tidewater and five are 
on the Mississippi River or its tributaries. 

In North Alabama we are vitally interested 
in water power. A plant can be so located as 
to be assured of a constant electric power 
source, thanks to the proximity of the I VA 
facilities. The South produced 100 billion 
kilowatt hours of electricity in 1950; This 
represents a 400% increase over 1939. We may 

give substantial credit to the Tennessee Valley 
Authority for these gains which have been so 
enticing to new industries. 

I must emphasize that although I'VA has 
played a notable role in bringing these ad¬ 
vances into being, it has not been dominant. 
Private enterprises have also been active: Ala¬ 
bama, Georgia, Gulf and Mississippi Power 
Companies have plans for investing upwards 
of 278 million dollars for additional facilities. 

I he value of water resources cannot be un¬ 
derestimated. In many cases, it may be a 
deciding factor in locating in a given area. 
Since our supply is abundant and reliable, we 
should have no worries about its decisive im¬ 
portance. 

As was mentioned, the total electric power 
production for 1950 was 100 billion kilowatt 
hours. This represents 24% of the nation’s 
total. Southern utilities did a 7 billion dollar 
business during that year, representing 21%% 
of the nation’s total. In addition to our water 
transportation, the South has 28% of the na¬ 
tion’s railroads and 29% of its highways. 
Maintenance and construction on these high¬ 
ways in 1947 was 35% of the national total. 

Products from Southern agriculture are sec¬ 
ond in importance to mining as a source of 
raw materials. The record shows a great 
change with respect to acreage, production, 
and income over the past 20 years. Cotton has 
been reduced 50% in acreage, tobacco 25%, 
and corn substantially. On the other hand, 
acreage devoted to hay, wheat, peanuts, truck 
crops, and rice has increased. Wheat showed 
the largest gain. These increases have been 
largely due to the increase in the livestock 
population. Since 1930, the value of beef cat¬ 
tle has increased 170%, hogs, 165%, and milk 
cows 100%. Although the cotton production 
in the form of receipts has decreased markedlv. 
it is still a dominating commodity, accounting 
for 44% of the total crop receipts. 

The South’s portion of the nation’s manu¬ 
facturing industry has been increasing for 
some time. In 1917, the region had 17.7', ol 
the country’s production workers. At the pres 
ent time, the textile industrv is the most im¬ 
portant, followed bv food manufacturing, in 
dustries based on petroleum and coal, and 
the chemical industrv. 

The Southern states are getting the’ lion’s 
share ol the new industrial facilities, except 
steel, under the decentralization trend ol the 
government's accelerated depreciation pro 
grant. The South's share has been a wideh 
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diversified group of new industries, including 
chemicals, aluminum, gasoline products, 
paper, aircraft, non-ferrous metals, and some 
steel plants. In aluminum, for example, the 
South will have 2/3 of the new installation, or 
235 million dollars out of a total of 350 million 
dollars. The South also is getting 254 million 
dollars worth of gasoline plants out of a total 
award of 487 million dollars, and over 50% of 
the 600 million dollar chemical plant installa¬ 
tions approved. In all oilier manufacturing 
plant awards the South secured 45%. 

The South has made substantial gains in in¬ 
come during the past two decades, increasing 
from 47% of the non-southern average in 1929 
to 65% in 1947. The source of income also has 
changed considerably. The proportion of in¬ 
come from agriculture decreased 18% since 
1929, while the proportion of income from 
manufacturing increased by 20%. In 1929, in¬ 
come from agriculture was about 65%, greater 
than income from manufacturing. At the pres¬ 
ent time, income from industry is slightly 
greater than income from agriculture. The 
South’s income now is approximately 20% of 
the total income for the nation. 

Despite the changes in agricultural income, 
the production ol agricultural chemicals con- 
tinues to be a lucrative field. Shrinking acre¬ 
ages and the increasing cost of farm laboi 
make it imperative that maximum yields per 
acre be obtained. I bis creates a larger total 
market for fertilizers, insecticides, and other 
agricultural chemicals. At the same time, the 
growing Southern industry provides a ready 
market for a large number ol industrial chem¬ 
icals. 

More important than either of these con¬ 
siderations, however, is the substantial increase 
in Southern income. I his has provided the 
additional funds required to absorb the pro¬ 
ducts resulting from industrial expansion 
within the area. As a matter ol fact, the 
South is rapidly becoming its own best cus¬ 
tomer and Southern goods and produce need 
no longer look elsewhere for their best market. 

Chemical Industry Turns South 

Chemical industry is so large, and plays such 
an important part in substantially all indus¬ 
trial operations, that accurate statistics con¬ 
cerning its size are difficult to obtain. It is 
the only industry that serves all of the 72 basic 
industry groups recognized by the United 
States Department of Commerce. At the pres¬ 
ent time, it accounts for at least 20% of all 
industrial production in the United States. 

Traditionally a Northern industry, and for 

generations virtually unknown in the South, 
the chemical industry made its first tentative 
steps southward in the years immediately fol¬ 
lowing the great depression. While chemical 
plants were being constructed in the South 
in evei increasing numbers just prior to the 
war, conditions that were to shift chemical 
manufacturing to this area on a large scale 
reached a climax in the eventful days follow¬ 
ing Pearl Harbor, and decisions which were to 
have a profound effect upon the basic eco¬ 
nomy of the South were swiftly made. Estab¬ 
lished chemical plants in the East were con¬ 
centrated and offered tempting targets, room 
for expansion was unavailable, and the addi¬ 
tional loads placed on transportation systems 
made it inadvisable to continue the traditional 
policy ol moving Southern raw materials to 
the Northeast for conversion to finished pro¬ 
ducts. A more compelling consideration was 
the already established movement of chemical 
plants southward and the excellent operation 
records established by such plants. 

The government, therefore, decided to allo¬ 
cate a substantial proportion of the required 
chemical manufacturing operations to the 
South, and a billion dollars worth of chemical 
plants were built in this area in the short 
space of three years. Far seeing companies and 
individuals in the South were quick to take 
advantage ol the opportunity presented to 
them, and on the broad base provided by the 
government’s war plants a large and power- 
ful chemical empire is being rapidly estab¬ 
lished. 

A clear indication of this trend is the fact 
that over 50% of the chemical industry’s 
initial plant expansion for 1951, amounting 
to 600 million dollars and covered by certi¬ 
ficates of necessity, was located in the South. 
Total capital expenditures for chemical in¬ 
dustry in 1951 were estimated at more than 4 
billion dollars, which is some 800 million dol¬ 
lars more than planned for expansion in the 
steel industry. The South undoubtedly got a 
substantial share, if not a majority, of this 
huge outlay in chemical plant facilities. 

Substantially every large chemical company 
in the country, including such companies as 
duPont, Carbide and Carbon, Allied, Mon¬ 
santo, and Dow, now has one or more plants 
located in the South. In many cases, Southern 
plant operation has proven to be so profitable 
that the majority of new chemical plants con¬ 
structed by these companies in recent years 
have been placed in the South. As an indica¬ 
tion of this trend, The Southern Association 
of Science and Industry issued a report re- 
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cently showing that about half of the total in¬ 
vestments and inventories of the huge duPont 
Company, one of the world’s largest chemical 
companies, is now located in the South. 1 he 
company has 20 plants in 9 Southern states, 
and an official of the company states that in¬ 
dustry is swinging South because of the South¬ 
ern market and the nearness to raw materials. 

Chemical plant operations in the South 
provide the products required by agriculture 
and most of the Southern industries, particu¬ 
larly the newer ones which have been growing 
rapidly. This includes fissionable materials 
(exemplified by the Oak Ridge plant in Ten¬ 
nessee and the 900 million dollar atomic 
energy project at Aiken, South Carolina), ex¬ 
plosives, synthetic rubber, rayon, nylon, 
animal and vegetable oils, and fertilizers. 

In the field of industrial chemicals, the 
South has the large phosphate deposits of 
Florida and Tennessee and the sulfur deposits 
of Louisiana and Texas. In cottonseed oil, 
gum and naval stores, and softwood distilla¬ 
tion, the South provides nearly all of the 
national production. The fertilizer industry is 
one of long standing in the Southern states 
and is of vital importance to Southern agricul¬ 
ture. Approximately 60% of this industry is 
located in the South. 

Another important field of expansion of 
Southern chemical industry has been in the 
manufacture of synthetic rubber. Approxi¬ 
mately 90% of the production facilities are 
located in this area. 

From other basic raw materials available 
in the South, chemical industry is producing 
benzene and other aromatic hydrocarbons, 
styrene for synthetic rubber, sulfuric acid, 
chlorine, and caustic soda. A significant fea¬ 
ture of Southern chemical industry has been 
its emphasis upon the production of basic 
chemicals, indicating well laid plans for de¬ 
veloping a completely self-sufficient chemical 
industry in this region. A survey of the chem¬ 
ical industry in the South shows that it can 
take care of substantially all needs of agricul¬ 
ture and the rapidly growing Southern indus¬ 
try. 

Another important feature of Southern 
chemical industry is the fact that it is closely 
coordinated with all of the new industrial de¬ 
velopments in the country. Included in this 
list are the fissionable materials, synthetic rub¬ 
ber, synthetic ammonia, and the rapidly grow¬ 
ing synthetic fiber industry. This promises 
well for the future of chemical industry in this 
area. 

Finally, Southern chemical industry is for¬ 
tunate in possessing new and modern plant 
installations. The majority of the chemical 
plants in the South have been constructed dur¬ 
ing the past ten years and almost without ex¬ 
ception they have incorporated the most 
advanced production methods. This insures 
efficient, economical operation and definitely 
places the Southern chemical manufacturer at 
an advantage in competing with the older 
manufacturers in other sections of the country. 

From all standpoints, emphasis upon the 
production of basic chemicals, integration 
with the newer and more important indus¬ 
trial developments, and possession of the most 
modern plant facilities, Southern chemical in¬ 
dustry is well on its way to becoming the chief 
supplier of chemicals in the country. It is 
also making a strong bid to become the 
South’s most important industry. 

In 1950, the South had 25% of the chemical 
manufacturing plants in the country, 32.5% of 
all persons engaged in the chemical industry, 
31.6% of chemical income payrolls and profits, 
and 32% of the chemical sales of the country. 

Synthetic Fibers 

The development of the new and rapidly 
growing synthetic fiber industry is an achieve¬ 
ment for which the chemical industry can take 
full credit. As pointed out previously, syn¬ 
thetic fibers may be regarded as the offspring 
of the chemical and textile industries, the 
chemical industry providing the raw materials 
and the processes for the manufacture of the 
fibers and the textile industry contributing the 
skill and equipment for the conversion oi the 
fibers into finished cloth. As the chemical in¬ 
dustry already was established firmly in this 
area, it was inevitable that the new synthetic 
fiber industry would be located in the South. 

This development will materially broaden 
the base of chemical manufacturing in the 
South as the introduction of new fibers, and 
the expansion of production facilities for exist 
ing synthetic fibers, will create new markets 
for nearly every basic chemical. 1 his is par¬ 
ticularly true for the chemicals derived from 
Southern raw materials, such as natural gas, 
coal, sulfur, and salt. I lie production ol the 
required new fiber intermediates, such as am 
lonitrile, terephthalic acid, butadiene. eth\ 
lene glycol, vinyl chloride, and adiponiti ile. 
will provide the slatting point for the provi 
sion ol important new chemical plant installa 
lions. 

Like the cotton textile industrt the prodm 
tion of rayon is predominateh a Southern in 
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dustry. Over 70% of rayon production 
capacity is now located in the South and 
contemplated new plant installations recently 
announced should increase this proportion 
further. Virginia leads in production, with 
Tennessee next. Georgia and the Carojinas 
also have important rayon production opera¬ 
tions. 

The first true synthetic fiber, nylon, was 
placed on the market Gy duPont in 1939. The 
basic research work which resulted in the de¬ 
velopment of the commercial product was 
initiated by duPont some ten years earlier, ft 
has been said that the production of the first 
pair of nylon stockings took ten years of time, 
enormous laboratory facilities, and 70 million 
dollars. 

DuPont’s nylon salt plants are located at 
Orange and Victoria, Texas; Belle, West Vir¬ 
ginia; and Niagara Falls, New York. Spinning 
plants are located at Seaford, Delaware; Mar¬ 
tinsville, Virginia; and Chattanooga, Tennes¬ 
see. 

Stimulated by nylon’s success, a number of 
new synthetic fibers have recently appeared on 
the market, usually in limited quantities. 
These include duPont’s Orion and Dacron, 
Chemstrand’s Acrilan, and Carbide and Car¬ 
bon’s Dynel. It is interesting to note that 
while rayon is a silk and cotton substitute and 
nylon is a silk substitute, the new synthetic 
fibers possess certain wool-like characteristics. 
This is to be expected in view of the declining 
production of wool and its substantial increase 
in price. The United States Department of 
Agriculture has stated that the world-wide 
shortage in wool will continue for at least 
ten years. 

In 1870, the sheep population of the coun¬ 
try was equivalent to the human population, 
namely 40 million. Since that time, the sheep 
population has declined to 28 million, while 
the human population has increased to 155 
million. In 1950, we produced only 1/3 of the 
wool consumed in this country. 

Orion, Acrilan, and Dynel are acrylonitrile 
polymers or copolymers. Cyanamid is one do¬ 
mestic producer of acrylonitrile with a plant 
at Warners, New Jersey. Monsanto has built 
a large acrylonitrile plant at Texas City and 
Carbide and Carbon is building a plant at 
Institute, West Virginia. The production of 
acrylonitrile in the United States is expected 
to increase to 300 million pounds per year by 
1955 and to 500 million pounds by I960. The 
majority of this expanded production is ex¬ 
pected to be used for fibers. 

Approximately 145 million pounds of syn¬ 
thetic fibers were produced in this country in 
1950, equivalent to 2.4% of our total fiber 
consumption of six billion pounds. The 1951 
production of synthetic fibers was 210 million 
pounds. The 1951 overall fiber consumption 
was approximately 4^4 billion pounds of cot¬ 

ton, 1 1/3 billion pounds of rayon and syn¬ 
thetic fibers, and 2/3 billion pounds of wool, a 
total of 6j4 billion pounds. 

Synthetic fiber consumption is expected to 
increase to 400 million pounds in 1953, to 500 
million pounds in 1958, and to 750 million 
pounds in 1960. The latter will represent an 
estimated 10% of our total textile output. 

As pointed out previously, the synthetic 
fiber industry is locating in the South to be 
near the source of basic raw materials, the 
chemical plants to convert these raw materials 
to fiber intermediates, and the textile industry 
to process the fibers to finished cloth. The raw 
materials required for the new synthetic fibers 
are abundantly available in the South. Nylon 
is prepared from petroleum and ammonia; 
Orion and Acrilan from natural gas and am¬ 
monia; Dynel from natural gas, ammonia, and 
salt; and Dacron from petroleum or coal and 
natural gas. 

To carry the process even further, the new 
acrylonitrile fibers, such as Acrilan and Orion, 
may be said to be derived almost entirely from 
natural gas and air. Thus, acrylonitrile will 
be prepared by some chemical plant operators 
by the reaction of acetylene (from natural gas 
and air) with HCN derived from natural gas 
and ammonia, the latter in turn being derived 
from natural gas and air. 

The growth and concentration of the syn¬ 
thetic fiber industry in the South has been due 
to a number of factors in addition to chemical 
raw materials and textile processing plants. 
Among these may be listed an adequate sup¬ 
ply of good labor, an ample supply of water 
of acceptable quality, large plant sites, good 
transportation facilities, adequate utilities, 
and proximity to good markets. 

Fhe possibilities for new chemical fibers are 
enormous, and it has been freely predicted 
that the manufacture of synthetic fibers may 
eventually become one of the South’s most 
important industries. 

The Chemstrand Development 

The rapid developments in the synthetic 
fiber field may be illustrated by the activities 
of the Chemstrand Corporation, owned jointly 
by the American Viscose Corporation and the 
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Monsanto Chemical Company, which was 
formed in March, 1949, to engage in the de¬ 
velopment and manufacture of synthetic fib¬ 
ers. As a result of an intensive research and 
development program during the succeeding 
months, a wool-like synthetic fiber derived 
basically from acrylonitrile was developed. 
This fiber is known as Acrilan. 

The company is gearing itself for commer¬ 
cial production of Acrilan at an initial rated 
capacity of 30 million pounds of staple fiber 
annually. The Acrilan plant, central research 
facilities, and the home offices of the company 
are located at Decatur, Alabama, on a 700 
acre tract of land on the banks of Wheeler 
Lake. 1 

I he location of Chemstrand’s Acrilan plant 
at Decatur provides an economic balance be¬ 
tween Chemstrand’s source of basic raw ma¬ 
terials in Texas, and the primary markets for 
finished fibers, located along the eastern sea¬ 
board. Availability of TVA electrical power, 
water for processing, good transportation 
routes by water, rail, and highway, and labor 
for operating the production facilities, are 
principal reasons for selecting Decatur as the 
site for the Chemstrand headquarters, its re¬ 
search and development laboratories, and its 
Acrilan production facilities. 

Chemstrand is now engaged in erecting 14 
modern buildings at Decatur, including its 

headquarters and personnel administration 
buildings, three research and development lab¬ 
oratories, pilot plants for continual experi¬ 
mentation, polymer and main Acrilan process¬ 
ing buildings. Approximately 100 administra¬ 
tive personnel, 200 production workers, and 
between 350 and 400 research people will be 
required to staff the Decatur facilities: 

On [tine 2, 1951, Chemstrand was licensed 
by duPont to produce and market nylon. At 
Pensacola, Florida, construction is progressing 
on the Chemstrand nylon filament plant, to be 
situated on 2,000 acres of land along the Es¬ 
cambia River. This plant will produce 50 mil¬ 
lion pounds of nylon per year. The nylon 
facilities will require between 2,500 and 3,000 
employees, in addition to 100 persons for of¬ 
fice and administrative purposes. 

By 1953 Chemstrand will have a net worth 
in excess of 150 million dollars, indicating the 
magnitude of the capital required to success¬ 
fully compete in the synthetic fiber field. 

Presently, the South is in the midst of an 
industrial expansion it has never experienced 
before. Our future appears brighter than that 
of any other section of our nation. If the 
individual states and localities will continue to 
exert every effort to encourage new industries 
as they have done in recent years, there is no 
doubt that the South will some day become 
the leading industrial center of the nation. 

CAUSE AND CORRECTION OF 

CHEMICAL MANPOWER SHORTAGE 

by 

Jelks Barksdale 

Alabama Polytechnic 

Although much has been said pro and con 
on the chemical manpower situation, there is 
overwhelming agreement that a shortage of 
chemists and chemical engineers exists, at least 
for the present. Many factors have contri¬ 
buted to this shortage. In the first place, the 
many government agencies are taking large 
numbers of chemists and chemical engineers 
for the greatly expanded research programs in 
almost every field. Of these the Atomic Energy 
Commission is perhaps the most significant 
since it has grown from nothing to a huge 
organization in a few years. Furthermore 
chemical industry has expanded rapidly in die 
last decade with a resulting increase in the 

nstitute} Auburn, A hi. 

requirements for chemical personnel. B\ a 

coincidence, these increased demands for 

chemists and chemical engineers have come at 

a lime when the lower birth rate ol the de¬ 

pression years ol the carlv 1930's is reflected 

in a smaller number ol young people of col¬ 

lege age to draw from. 

In addition, a number ol less tangible l.u 

tors appeal to have contributed to the short¬ 

age. Along with other groups mam chemisttv 

students enlei Reserve Ollicers Framing 

Corps programs at participating colleges and 

universities: and in recent vears. on gradua 

lion they have been taken into militarv service 

lor two years ol active dutv. \ bill is now 



before Congress to expand ROTC programs 
not only in the number of students but also 
in the number of participating colleges and 
universities. The bill also provides for re¬ 
organization of the present army ROTC and 
air force ROTC on a Oasis corresponding to 
that of the present navy ROTC program. 
That is, the member students will receive a 
substantial salary and tuition allowance (sev¬ 
eral times the present amount) while going to 
school. This plan would be more attractive 
both to the student and to the college with the 
result that more would enter into the pro¬ 
gram. Furthermore should this plan of educa¬ 
tion be adopted and remain in practice until 
the students graduate, the public will no 
doubt point out that these chemists were edu¬ 
cated at tax payers’ expense and should there¬ 
fore serve in the armed forces regardless of 
their training. In the past few years many re¬ 
serves officers have been recalled to active mili¬ 
tary duty from industrial positions and 
naturally among these were chemists and 
chemical engineers. Some have been drafted 
as privates. These people are assigned to vari¬ 
ous duties that are frequently not at all in 
line with their chemical training. 

Although the total number of students grad¬ 
uating from college has increased since World 
War II, the percentage of chemists and chem¬ 
ical engineers among them is decreasing. In 
the Spring of 1952 there were 10,800 graduates 
in chemistry from American colleges and uni¬ 
versities. It is estimated that in 1954 the 
number will drop to 5000. Why are fewer 
students studying chemistry? Many people in 
other fields associate chemical laboratories and 
chemical plants with bad smells, corrosive and 
poisonous materials, and explosives. It is only 
natural that they would not encourage their 
children to study chemistry. Young people 
having acquired this opinion from their elders 
would not want to study chemistry. 

High school as well as college texts in gen¬ 
eral chemistry give a series of facts and figures 
and laws, and present what has been done but 
usually fail to point out what needs to be 
done, loo often they do not challenge the 
student’s imagination and do not show what 
he can accomplish in chemistry. College fresh¬ 
men returning to their high schools at vaca¬ 
tion times often report that college chemistry 
courses are tough, that the teachers are hard 
and indifferent, and that they show no interest 
in the problems of the student. Naturally the 
same impression spreads among the college 
freshmen who are not taking a course in chem¬ 
istry. 

The material usually included in a course 
iu general college chemistry ranges all the way 
from freshman to graduate levels and is se¬ 
lected from all chemical knowledge. Obvi¬ 
ously, a teacher can easily and perhaps with¬ 
out realizing it present more material than a 
college freshman can assimilate and at a 
higher level than he can understand. This 
naturally results iu confusion and discourage¬ 
ment, and the student may change to another 
course. Certainly it does not inspire the stu¬ 
dent to follow chemistry as his life work. 

Preparation for a career in chemistry and 
chemical engineering requires longer and 
more costly training than for many other pro¬ 
fessions. Usually several years of graduate 
study are necessary for success. As a result the 
chemist frequently graduates with a consider¬ 
able debt for his education. These factors de¬ 
lay the beginning of gainful employment and, 
with it, family and social life. Many students 
are not willing to make this investment in 
time, hard work, and money. 

How may this shortage be corrected? Un¬ 
fortunately, to this question there is no simple 
and direct answer. It seems reasonable to as¬ 
sume that the various government research 
organizations have reached the peak of rapid 
expansion and will need fewer chemists and 
chemical engineers in the future. This would 
relieve what has probably been the greatest 
unstabilizing force. However, expansion of 
chemical industry indicates that the heavy 
demand for chemists and chemical engineers 
for industrial jobs will continue for some 
time. 

Since the policy of taking into the armed 
services for two years all members of the ad¬ 
vanced ROTC units immediately upon grad¬ 
uation has been in effect for several years, the 
point has about been reached where the num¬ 
ber of chemists released each year equals the 
number taken in. In other words, the two 
years lag has probably been taken up. If and 
when the pending revised and enlarged army 
ROTC and air force ROTC programs go into 
effect there will be another disruption until 
equilibrium is again established. Similarly the 
point has been reached where chemists and 
chemical engineers among the earlier groups 
of reserve officers called into active duty and 
those among the first drafted as privates from 
industry have served their two year period and 
are being returned to civilian status about 
as fast as others are taken in. Of course exten¬ 
sion of the present limited conflict to full 
scale war would change radically all these 
conditions. 



The armed forces need intelligent and edu¬ 
cated leaders to be efficient, for in any future 
war they cannot hope to equal the enemy in 
numbers. Chemists can and should contribute 
to this group. Any organized plan to exempt 
chemical personnel from military service will 
receive adverse criticism and hurt the profes¬ 
sion. 

A study of these factors that influence the 
demand for chemists shows that, for the pres¬ 
ent at least, they are fixed. Any real solution 
to the problem seems to be an increased sup¬ 
ply of chemical manpower. 

How may the supply of chemists be in¬ 
creased? It is true that examples can be 
pointed out where chemical manpower is not 
used to the fullest extent or is even wasted in 
government research organizations, in indus¬ 
try, and in the armed forces. These are be¬ 
lieved to constitute a very small factor but 
obviously they should be corrected. This does 
not mean that chemists and chemical engi¬ 
neers should not fill executive positions. Many 
companies will not hire older workers, al¬ 
though they may be unemployed for no fault 
of their own anti may be quite capable. 

The only real solution then is to increase 
the supply of students studying chemistry. 
This problem may well be approached in sev¬ 
eral ways simultaneously. Much may be ac¬ 
complished with an information program to 
educate the public away from the idea that 
chemistry implies smelly and dangerous work, 
and a degree of magic. At the same time the 
program should show how chemistry contri¬ 
butes to general welfare, and how it makes 
everyday life better, easier, and more pleasant. 
The true value of chemistry and what the 
chemist does should be made known to all. 
For example, the program should aim to stim¬ 
ulate a greater popular interest in the part 
the chemist plays in the development and pro¬ 
duction of such products as canned and frozen 
foods, fabrics, dyes, plastics, paints, finishes, 
fuels, metals, alloys, drugs, insecticides, flavor¬ 
ing extracts, and perfumes. The public may 
be reached through pamphlets, bulletins, anti 
other publications, radio and television pro¬ 
grams, movies, lectures, anti personal contacts. 

1 his general program should be supple¬ 
mented by features to appeal specifically to 
the high school student planning to enter col¬ 
lege, to the high school chemistry teacher, anti 
to the high school vocational counselor. These 
three groups in particular should know what 
the chemist does and what the opportunities 
are in chemistry. The things that need to be 
done should be pointed out, and the student 

should be shown what he as a chemist can 
contribute to society. This may be accom¬ 
plished through pamphlets, bulletins, radio 
and television programs, movies, lectures, din¬ 
ner meetings, visits to laboratories and plants, 
demonstrations, exhibits, round table discus¬ 
sions, and sectional or national chemical meet¬ 
ings. The high school chemistry teacher should 
be given summer employment in industrial 
chemical laboratories and plants even though 
it may result in an immediate financial loss 
to the company. Any features of the program 
that would result in open competition of one 
high school with another, or of one teacher 
with another, or in added work for the teacher 
should be avoided. 

This program of education can be carried 
out effectively at three levels: national, local, 
and individual. At the national level such 
organizations as the American Chemical So¬ 
ciety, the National Association of Manufactur¬ 
ers, the Manufacturing Chemists Association, 
and the larger individual chemical companies 
can prepare and supply pamphlets, circulars, 
and posters for distribution. These organiza¬ 
tions can also produce movies, prepare the ma¬ 
terial for radio and television programs, and 
perhaps finance the work at lower levels. 

At the local level such organizations as the 
sections of the American Chemical Society and 
the public relations departments of local chem¬ 
ical companies can distribute publications, 
show movies or supply them to high schools or 
other groups, put on radio and television pro¬ 
grams, provide lectures, arrange visits to chem¬ 
ical laboratories and chemical plants; plan ex¬ 
hibits, demonstrations, round table discussions, 
and dinner meetings; and get summer jobs for 
high school teachers in laboratories or plants. 

The individual chemist is the best salesman 
for his profession. He can reach his neighbors, 
his neighbors’ children, his friends’ children, 
and his child’s high school chcmistn teacher. 
He can carry these people to chemical movies, 
meetings and lectures, advise them ol radio 
and television programs, and inform them ol 
the work of the chemist. Indirectly the indi 
vicinal can contribute b\ taking part in com 
munity and civic al lairs. 

Since many dec isions to sluch chemism are 
made din ing the first and second years in col 
lege, the beginning courses should have able 
teachers to inspire as well as to instruct the' 
students. General chemistry courses in pat 
titular should be1 planned to include onl\ a 
reasonable amount ol se lected material in line 
with what the student can learn, and this 
should be presented at a freshman level. 1 wo 



classes of teachers are more likely to expect too 
much of their students. The young Ph.D. 
still may think in terms ot his recent graduate 
work and fail to realize that a student cannot 
learn as much about chemistry in a semester 
as he has in seven or eight years. The older 
teacher who has taught the same subject for 
many years may lose track of what a student, 
or even he, can learn from one exposure. He 
has gone over the same material so many times 
that it naturally seems easy to him. He is 
likely to get in a rut where teaching this class 
becomes a mechanical process. 

Chemistry instructors may well follow the 
pattern set by the college as a whole in plan¬ 
ning courses and arriving at final grades. The 
amount of material included in a chemistry 
course should be in line with that presented 
in courses at the same level in other fields. 

Outsiders can easily detect faults and the 
teacher himself can if he will only try. Some 
of the glaring characteristics are a large pro¬ 
portion of failures, few or no high grades in 
the dass, general complaints ol the students 
with a dislike for the course and for chemistry 
in general, and failure of students to continue 
with chemistry. A large percentage of failures 
indicates that the students have not learned 
the subject matter of the course. II the stu¬ 
dents do not learn, the teacher has failed. 

Fellowships and scholarships should be 
made available to the student to finance the 
heavy cost of chemical training. These should 
be provided by industry, by government agenc¬ 
ies, and by endowed foundations, but no 
strings should be attached. The Westinghouse 
plan may be singled out as a model to be fol¬ 
lowed by others. 

Although financial aid is no doubt impor¬ 

tant, there is much evidence that the leneth of 
time, the cost, and the hard work required are 
not the primary factors; but that rather, the 
return on the investment is paramount. For 
example, preparation for a career in medicine 
perhaps requires a longer period of time, more 
money, and more hard work than for any 
other profession; yet the number of applicants 
to medical schools each year exceed by several 
times the number of openings. The trained 
physician can expect a much higher income 
than the trained chemist or chemical engineer 
and a larger return on his investment. The 
same thing but to a somewhat less degree ap¬ 
plies to dentistry and to veterinary medicine. 

Any campaign is limited by the number of 
qualified students available. At the present 
time about 16 per cent of the high school grad¬ 
uates go to college. Only the upper 20 per 
cent of these or 3.2 per cent of the total num¬ 
ber have the intellectual and other qualifica¬ 
tions to succeed in chemistry. Considering 
race, religious, and sex factors, only about one 
per cent of the high school graduates can be 
counted on. For this number of youths there 
is competition from medicine, natural and 
social sciences, law, engineering, theology, 
teaching, and business. 

Any course of action to get more students to 
study chemistry must be carefully planned and 
based upon factual information to avoid an 
oversupply of chemists with disastrous results 
on the profession. It should be made clear to 
the student that a degree in chemistry does 
not guarantee that a job will be available. 
Shortages such as that of chemists at the pres¬ 
ent time have a habit of appearing suddenly 
and of correcting themselves and disappearing 
just as suddenly. 
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Section III 

UTILIZATION OF WATER IN THE TENNESSEE VALLEY 

by 

Harry A. Curtis 

Director, Tennessee Valley Authority 

Knoxville, Tennessee 

It is mv privilege to discuss, in this sympo¬ 
sium on Resource Development in Northern 
Alabama, the subject of Utilization of Water 
in the Tennessee Valley. Northern Alabama 
lies in the Tennessee River watershed, but the 
effective use of water is a valley-wide—in fact 
a nation-wide problem. Much of TVA’s in¬ 
terest in the Valley centers on the effective 
use of water, both on the land and in the 
streams of the watershed. The TVA naviga¬ 
tion, flood control, anti power production 
programs involve control and effective use 
of water in the streams; its agricultural and 
forestry programs involve control and effective 
use of water on the land. These programs 
are, of course, related, not only in their ob¬ 
jective, which is the economic and social wel¬ 
fare of the people of the Valley, but also be¬ 
cause what happens to water falling on the 
land of the watershed determines the quan¬ 
tity and rate of delivery of water to the 
streams of the watershed. Navigation, flood 
control, and hydroelectric power generation 
depend on that part of the rainfall that 
eventually reaches the streams. But on the 
average during a long period of years only 
some 42 per cent of the rainfall finds its way 
to the streams. Most of the other 58 per cent 
is returned to the atmosphere. As a back¬ 
ground for our discussion let us first consider 
the dynamic relationship that prevails be¬ 
tween the watershed and its streams. A de¬ 
tailed consideration of this relationship would 
lead us far afield in such sciences as hydrology, 
geology, climatology, soil physics, and plant 
physiology, and it is obvious that, in the time 
available today, only a few of the basic facts 
may be mentioned. 

If we are to arrive at even a partial under¬ 
standing of the relationship of a watershed to 
its streams, it is important that two outstand 
ing facts be recognized at the outset. The first 
of these is that the relationship is very com¬ 
plex and highly dynamic. It is complex be¬ 
cause so many factors are involved, such as 
rainfall, terrain, kinds of vegetative mantle on 

the land, kinds and depths of soil, land areas, 
etc. It is dynamic because so many changing 
rates and varying quantities are involved, 
such as quantity, rate, and time distribution of 
rainfall; rate of water infiltration into the 
soil; rate of water percolation through the 
soil; rate of water adsorption by the soil; rate 
of surface runoff of water; rate of evaporation 
of water; rate of water transpiration by the 
vegetative mantle; etc. These rates all change 
with time and conditions and, taken together, 
form a complex that is difficult to compre¬ 
hend. 

The second fact that must be grasped at 
the outset is that there exist in the watershed 
several natural water reservoirs that function 
in many ways as do the twenty-odd man-made 
reservoirs now existent in the Tennessee River 
basin. Both types of reservoirs have limited 
storage capacities, both receive water, store it 
far a period of time, and then release it. The 
big difference between the two types lies in 
the circumstance that whereas outflow from 
the artificial reservoirs can, within limits, be 
controlled by man, there is but little control 
possible so far as the natural reservoirs are 
concerned. 

With these two basic facts in mind, let us 
consider briefly the sequence of events when 
rain falls on a watershed. The first thing that 
happens on an area with a vegetative mantle 
is that much of the surface ol the vegetation 
is wetted, and, if the rainfall be more than 
a very small fraction ol an inch, the natural 
reservoir thus afforded by the surface ol the 
vegetation is filled. As soon as the rain ceases, 
this reservoir empties by evaporation of the 
water. Obviously this particulai natural reset 
voir is a very shallow one having a ver\ large- 
area il the watershed be- well covered with 
forests or other vegetation. 1 he reservoir fills 
and empties mam times a year in such a 
climate as that of the Tennessee Valiev. No 
accurate estimate can be made of the propoi 
lion of total annual rainfall that is intercepted 
and returned to the atmosphere h\ the process 



36 

outlined above, but the indications are that 
it may amount, on the average, to about 7.5 
inches or some 14 per cent of the mean an¬ 
nual rainfall. 

The rain water that penetrates the vegeta¬ 
tive canopy and reaches the ground begins to 
sink into the soil. II the rate ol infiltration is 
less than the rate of rainfall, puddles form in 
the smlace depressions and then some of the 
water begins to run down hill toward the 
streams. Here is another natural reservoir in 
which water on its way to a stream is stored 
briefly. Undei conditions that prevail in the 
Tennessee Valley it may be estimated that, 
on the average, the annual surface runoff is 
about 10 inches, i.e., nearly 20 per cent of 
the mean annual rainfall of 51 inches. 

At the end of a period of rainfall, the wet 
surface ol the ground soon dries, thereby re¬ 
turning to the air a small proportion of the 
total rain water. The water that soaks into 
the ground begins to percolate downward 
through the soil, but not all of it gets through. 
Every soil has a capacity to adsorb and retain 
water, and only aftei the soil has taken up 
the maximum amount ol water it can hold 
does all the water soaking into the ground 
percolate on down to the underground storage 
reservoir. We have here then two other nat¬ 
ural reservoirs, one in the soil itself and one 
below the level of the water table. They differ 
in this respect, that whereas most ol the water 
that reaches the underground reservoir below 
the water table will eventually reach the 
streams through underground seepage and 
springs, the watei that is retained in the soil 
will never reach the streams. This water that 
is retained by the soil is extremely important 
to agriculture, lor it is the reservoir from 
which the roots of plants draw the huge quan¬ 
tity of water that is transpired from their 
leaves in the growing process. 

The rainfall during a year and the quantity 
of water flowing out of the river basin an- 
nually can be measured with considerable ac¬ 
curacy, and in the Tennessee Valley it is 
known that the long-time mean annual rain¬ 
fall is 51 inches and the average stream flow is 
21.4 inches, i.e., about 42 per cent of the 
rainfall. Inasmuch as the streams receive water 
only from the surface runoff, which we have 
estimated to be 10 inches annually, and from 
the underground reservoir, it appears that the 
throughput of the underground reservoir must 
be 11.4 inches. We may now summarize the 
average situation in the following table. 

Average Annual 
Throughput 

Natural Reservoir (inches) 

1. Vegetation surface . 7.5 
2. The soil .22.1 
3. Surface runoff .10.0 
4. Underground .11.4 
_Total . 51.0 

Natural reservoirs (3 plus 4) .21.4 

it will be noted that in the foregoing dis¬ 
cussion I have repeatedly referred to averages 
and particularly to long-time averages. This is 
deliberate, for there is a wide fluctuation 
around these average values. One need only 
remember the drought that hit us last fall to 
realize that there may be a very large varia¬ 
tion in annual rainfall. The variation over a 
sixty-year period has been from 26 per cent 
below to 23 per cent above the mean of 51 
inches. Not only does the total annual rain¬ 
fall vary widely in the Valley, but the distri¬ 
bution by months also varies from year to 
year. There is a general pattern of rainfall 
that permits us to speak of the dry and wet 
seasons, anti it is known that all major floods 
in the main stream of the basin come in the 
January-March period, but statistically it is 
true that any month in the year may be a 
relatively dry or relatively wet one. 

The fact that annual rainfall and distri¬ 
bution of rainfall both vary has a very import¬ 
ant bearing on the situation we are discussing, 
for they bring about a wide variation in the 
effects of the natural reservoirs. May I say, 
without presenting the data and arguments, 
that the natural reservoirs operate to exag¬ 
gerate the effect of rainfall variation so far 
as the water in the streams is concerned, i.e., 
in a dry year the streams are much lower than 
one would expect merely from the below- 
average rainfall. The adverse effect that a 
dry year would have on the TVA hydroelectric 
power system if only lack of rain were in¬ 
volved is compounded by the way in which 
the watershed functions. In fact, in the pres¬ 
ent TVA power system the difference between 
a dry year and a wet year is reflected in mil¬ 
lions of dollars difference in net earnings. 

Of the many jobs that the TVA undertakes, 
control and use of the water in the streams 
of the Valley is foremost. Flood control takes 
precedence over all other considerations in 
the operation of the TVA reservoirs. As of 
January first each year, all the storage reser¬ 
voirs must be drawn down to what is known 
as normal low-pool levels and must be drawn 
down repeatedly after each heavy inflow of 
water during the January-March period. As of 
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January first each year there is available about 
11,720,000 acre-feet of storage for the control 
of floods. As the danger of general floods in 
the Valley passes, the reservoirs are allowed 
to begin filling. As of March 15 the storage 
space available still stands at about 10,370,000 
acre-feet; thereafter, if rainfall permits, the 
reservoirs are filled to what is called normal 
high-pool levels, but all the storage space is 
never eliminated. During the summer months 
a minimum of 2,485,000 acre-feet is still avail¬ 
able. Navigation requirements come next in 
precedence in water control in the streams. 
However, since all the main-stream dams have 
been built, there is an almost continuous 
chain of reservoir pools from Knoxville to 
the mouth of the river, affording a navigation 
channel nearly 630 miles long, and it is very 
seldom necessary to release water from a reser¬ 
voir in order to maintain a channel of the 
predetermined 9-foot depth. 

Nearly all the major dams that are eco¬ 
nomically feasible have now been built or are 
nearing completion on the Tennessee River 
and its tributaries. A number of small dams 
may yet be installed on the tributaries, but it 
may be said that the control and utilization 
of water in the Tennessee Valley streams are 
nearing completion. No such situation pre¬ 
vails or perhajas ever will prevail with respect 
to maximum control and use of water on the 
land of the watershed. A little will now be 
said of these problems. 

One of the most serious in the matter of 
the control of water on the land involves the 
problem of soil erosion. Some progress has 
been made, but as yet far too little. It is 
encouraging to note the statistics on the acres 
now in improved pastures that were once erod¬ 
ing hillsides growing scanty corn or other 
cultivated crops. The “Keep Tennessee 
Green,” “Keep Kentucky Green,” “Keep Ala¬ 
bama Green,” and like programs, that the 
Land-Grant Colleges and other organizations 

here in the Southeast are sponsoring, are get¬ 
ting results. But looking down on the land¬ 
scape from a plane window—as I do frequently 
—there are still eroded hillsides and growing 
gullies to be seen. We have a long way to go 
as yet. 

The incentive for soil erosion control meas¬ 
ures is primarily an agricultural one, and it is 
obviously desirable and immensely important 
that progress be continued along this line. 
Fertile soil is a priceless asset in any land. It 
is exceedingly important to keep it on the 
farms rather than in the bottom of the TVA 
reservoirs. It happens that there is enough 
dead storage space in most of these reservoirs 
to accommodate all the soil that will be 
washed into the streams of the Valley in a 
hundred or, in some cases, in several hundred 
years. But it still doesn’t make sense to store 
fertile soil in the bottom of reservoirs, quite 
aside from the fact that mud is not a de¬ 
sirable component of reservoir water that is 
used for domestic and industrial purposes at 
hundreds of places in the Valley, or in water 
where people swim, fish, and go boating. 

Some agriculturists and foresters have tried 
to persuade me that if we could, by some 
miracle, get all the steeply sloping lands of 
the Valley covered with forest and sod, not 
only would soil erosion be practically elimi¬ 
nated but there would be no big flood waters 
reaching the streams and there would be a 
big increase in the total water yield from 
the watershed. I am able to agree as to soil 
erosion, but a careful study of the available 
data leads me to conclude that the better the 
vegetative mantle of the watershed becomes, 
the less will be the proportion of the total 
rainfall reaching the streams. But, in am 
event, such changes as are likely to come about 
on the land area of the watershed will not 
change the water yield to any large degree. 
Such changes will be of great benefit to agri¬ 
culture and therein lies their merit. 

WATER-LEVEL FLUCTUATIONS IN OBSERVATION WELLS 

IN ALABAMA CAUSED BY THE KAMCHATKA 

EARTHQUAKE ON NOVEMBER 4, 19521 

by 

P. E. LaMoreaux2 

U. .S'. Geological Survey, University, Ala. 

In June 1940 the United States Geological water investigations in \labama. This pro 
Survey in cooperation with the Alabama Geo- gram was lust directed at the complete co\ 
logical Survey began a program of ground- erage of the State bv reconnaissance ground 

1. Publication authorized by the Director, U. S. Geological 
Survey. 

2. Geologist. Ground Watet branch. I S Geoloyual Sut 
vey, 1 niversity. \la. 
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water studies, to be followed by a series of 
detailed county investigations. As a part of 
the over-all program selected wells represent¬ 
ing principal aquifers were chosen for periodic 
water-level measurements. During 1951-52 
thirty-four observation wells and six springs 
were measured. These measurements show 
characteristic water-level trends and serve as 
an index to local and regional water-level 
conditions. They yield information on the 
availability of ground-water resources and will 
furnish a warning of any depletion of water 
supplies. 

Normal fluctuations of water levels in most 
observation wells show close correlation with 
rainfall. In shallow wells the rise in water 
level may occur within a lew hours after the 
rainfall; in deeper wells the fluctuation may 
lag somewhat longer. With normal precipita¬ 
tion the cycle of water-level fluctuations be¬ 
gins with a rise in late November or Decem¬ 
ber. This rise continues through the period 
of spring rainfall until late April or early 
May, after which the water level begins to 
decline. During July, August, and early Sep¬ 
tember intermittent heavy rains fall, owing 
to the influence of the Gulf. The general de¬ 
cline of the water level is interrupted only 
temporarily by these rains, which give some 
recharge to the ground-water reservoir, the 
amount being influenced locally by evapora¬ 
tion and transpiration. The lowest ground- 
water levels and spring flows are generally re¬ 

corded during late October and November. 
The water-bearing formations receive their 
greatest recharge and thus have highest water 
levels in early spring. 

Other factors that cause the water levels to 
fluctuate include tides, atmospheric pressure, 
weighting of the land surface near a well by 
the passing of a train or other heavy objects, 
winds, and earthquakes. Wells under water- 
table conditions react differently to these 
forces than wells in artesian aquifers. A fluc¬ 
tuation ol water levels, caused by an earth¬ 
quake on November 4, 1952, at 10:58 a.m., 
CST., was recorded in five artesian wells. The 
epicenter of the earthquake was near the east 
coast and southern end of the Kamchatka 
Peninsula located at 52i/20 N. Lat. and 
159° E. long. The wells are about 6,000 miles 
from the epicenter. The fluctuation data for 
the wells influenced by the earthquake are 
shown in table 1. 

Water-stage recorders in use in Alabama 
are not designed or intended for seismographic 
work. T he recorders are not sufficiently sensi¬ 
tive and time can lie read only to about 15 
minutes. Therefore, the exact rate of shock 
transmission from the epicenter of the earth¬ 
quake to the well cannot be determined. How¬ 
ever, the recorder charts did show, by a 
change in the water level in the wells, both 
the approximate time of arrival of the shock 
waves and their relative intensity. 

Table I. 

Time 
Well no. Date CST Depth to water level below land surface 

Before After High Point Low point Total 
disturb- disturb- of fluctii- of fiuctu- fluctu- 

ance ance ation ation ation 
(ft.)(fG(fp)(fr) 

Huntsville 
Mad-l-Ct 11 -4-52 11:30 A 57.55 57.55 57.57 57.51 0.06 
Mad-10-Ct 11-4-52 11:30 A 57.39 57.39 57.45 57.31 0.14 
Mad-18-Ct 11-4-52 11:30 A 66.52 66.52 66.76 66.32 0.44 
Mad-19-Ct 11-4-52 11:30 A 37.23 37.23 37.35 37.13 0.22 

Guin 
Mar-1 11-4-52 11:30 A 10.25 10.25 10.30 10.22 0.08 

Figure 1 shows fluctuations on the recorder 
charts for the wells at Huntsville. Note that 
the first tremor recorded causes a small fluc¬ 
tuation of the water level. Gradually the 
amplitude ol the shock waves was captured 
by the water level, which reaches a maximum 
at about 11:30 a.m., GST. Allowing for in¬ 

accuracies caused by the calibration of the 
timing gears on the water-level recorders, this 
observed lapse time checks remarkably well 
with the 40-miute lapse recorded by the seis- 
mological observatory operated by the Rev. 
Louis J. Eisele, Spring Hill College, Mobile, 
Ala/ 

3. Oral communication. Mar. 13, 1953 
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SOME APPLICATIONS OF GEOCHEMISTRY 

by 

Stewart J. Lloyd 

Alabama Geological Survey, University 

Introduction 

I he appalling waste of metals in World War 
2, the frantic search for metal supplies in 
anticipation of Woi Id War 3, the discovery 
of the importance of traces of certain ele¬ 
ments in soils and foods as well as in industrial 
processes, and not least the world wide quest 
for Uranium, all of these have directed at¬ 
tention to the distribution of the chemical 
elements and their isotopes in the earth and 
indeed in the whole cosmos. This distribution 
is the heart of the new subscience, geochemis¬ 
try although a formal definition of the subject 
would have to be much more elaborate. In¬ 
deed it will take some time for its boundaries 
to be sharply defined, as it did with geo¬ 
physics, and also with physical chemistry it¬ 
self. 

Its first concern however is to determine 
both the relative and the absolute abundances 
of the elements and their isotopes, its second 
to learn if possible how they are distributed 
and what general principles may be detected 
which have led to this distribution. I shall 
not attempt today to go into these general 
principles, the influence for example of the 
size of the atomic radii, but rather shall dis¬ 
cuss some of the interesting and useful appli¬ 
cations of the science which have already been 
made. 

References and Text Books 

First let me point out the accessible refer¬ 
ence sources on geochemistry. 

In English there are three books, all of 
which I have brought with me. 

1. Clarke’s Data of Geochemistry Bull. 770 
U.S.G.S. 1924 

Although this is old and in a way out of 
date its material is just as good as ever, and it 
is very easy reading. 

2. Rankama and Sahama. Principles of Geo¬ 
chemistry, University of Chicago Press. 1950. 
This, like Clarke, is a manual not a textbook, 
and contains a vast amount of data. 
3. Mason. Principles of Geochemistry. Wiley. 
1952. This is a textbook written from the 
geological point of view. 

Here are also two Russian books not yet 
translated. 
1. Geochemistry, A. A. Saookov, a good text¬ 
book written from the chemical standpoint. 
1950. 
2. Popular Geochemistry. Fersman 1948. A 
book for the casual nontechnical reader or 
for children. Illustrated in an unusual and 
interesting way. 

I lie one journal devoted entirely to geo¬ 
chemistry and cosmochemistry is published in 
London, and is called “Geochimica et Cosmo- 
chimica Acta.” Most of its articles but not all 
are in English. The journal is only a couple 
of years old. 

Of course articles on the subject are found 
scattered everywhere in chemical, geological, 
metallurgical and mining journals, and some¬ 
times turn up in the most unexpected places. 

I he Russians and Scandinavians have been 
pioneers in developing geochemistry as is in¬ 
dicated by the publication in Russian of a 
“popular” text on the subject. Incidentally 
it is worth while pointing out here that 
chemical symbols and formula constitute a 
universal language, like music. Although the 
Russian names for the elements and for com¬ 
pounds are quite different from ours, their 
symbols are the same, and of course their 
formulae and equations are identical with 
out s. 

The first impact of geochemistry upon 
its parent science was to focus attention 
sharply upon analytical work, especially upon 
methods for rapid determination of ultra¬ 
small amounts, mere traces. This has been at 
least one of the factors leading to the present 
resurgence of analytical chemistry. Colorimet¬ 
ric, spectroscopic, sensitive field methods etc. 
have been developed for many elements, but 
there is still plenty to do. 

Application to Mineral Finding 

Oil 
It has been shown that a ring or halo is 

produced around the oil area when the map 
of an oil field has the concentrations in the 
surface soil of the higher hydrocarbons (above 
ethane) plotted on it. Later similar halos have 
shown up when certain inorganic mineral 
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constituents of the surface soil have been 
plotted in a similar way. Although great 
claims have been made for these procedures 
iu oil finding I do not know personally of 
any oil field actually discovered by them. 
There may be some, but I have not heard of 
them. 

In the Canadian Northwest similar halos or 
rings have been developed when Geiger 
counter measurements have been made over 
oil fields. Just what the explanation of all 
these phenomena may be is yet doubtful as 
some of the observations are very recent, but 
there is no question about the facts, and in¬ 
deed the Russians observed these hydrocarbon 
halos many years ago. 

Metals 
A small underground, hidden, Russian cop¬ 

per deposit has been found by making ultra¬ 
minute analyses for copper of a small river 
and its creeks and branches. The particular 
creek that actually crossed the rock lying 
above the copper vein was soon revealed by 
noting that the river below its entrance car¬ 
ried much more copper than above it, and of 
course the copper content of the creek itself 
dropped precipitately after the exact region 
of the deposit had once been crossed. 

A zinc deposit in British Columbia was 
recently discovered by analyses of vegetation, 
particularly the twigs of a certain tree found 
in the area. A map covering several square 
miles on which zinc analyses of twigs were 
plotted showed a concentration of high 
analyses along a definite line, and further 
exploration by other means opened up the 
deposit. 

The search for uranium and its accompany¬ 
ing vanadium is being prosecuted in Colorado 
by analysis of the leaves of a common plant. 

The magazine “Mining Engineering” of 
January 1953 carries an article on the Park 
City (Utah) Mining District. Geophysical 
methods proved useless here, but geochemical 
procedures, testing the soil for zinc brought 
immediate results, revealing the presence of 
zinc veins at considerable depths. 

Industrial Applications 

One of these will suffice. 

A certain wood pulp mill in the South, 
which makes “dissolving pulp” from wood, 
had some trouble with the “curing” of its 
product and the trouble refused to yield to 
the usual remedies. A careful investigation 
using very delicate analytical methods re¬ 
vealed that the mischiel maker was a very 

small amount of manganese in the pulp. 
Where did it come from? Again analysis 
showed that the bark of the particular tree 
used in the mill had a distinct manganese 
content, a fact not hitherto known. Evidently 
all the bark, not just most of it had to be 
removed, which made necessary a new debark¬ 
ing system, and this when installed, put an 
end to the trouble. A knowledge of the in¬ 
organic constituents of the various parts of 
our plants and trees is going to be very use¬ 
ful in the future. Again we shall have to call 
for exceedingly delicate methods of chemical 
analysis. 

The Fertilizer Industry. 

No longer is it sufficient to supply plants 
with the big three, nitrogen, phosphorus and 
potash. Tomato growing in the Everglades of 
Florida, around Lake Okeechobee, did not 
prosper until a little manganese was added to 
the soil, and the production of tung oil nuts 
along our Gulf Coast has been greatly im¬ 
proved by the addition of some zinc, added as 
a soluble salt. 

Similarly an area in Australia appeared to 
be unsuited for sheep raising although there 
was plenty of grass. Someone found that a 
trifle of cobalt added to the soil made all the 
difference although the grass looked just the 
same before and after, but the sheep evidently 
knew better, for they all crowded over into 
the treated area. Idaho sheep raisers have 
since had a similar experience. Quite recently 
it has been found also that one of the newer 
vitamins contains a little cobalt. We are going 
to see carried on a detailed study of the in¬ 
organic constituents, even the trace constitu¬ 
ents, of all natural materials and natural 
products. 1 his is one of the jobs ol geo¬ 
chemistry. 

Association of Elements. 
Every student of mining and mctallurgs 

must have noticed how certain elements seem 
to associate together in nature. Vlmost all 
lead ores contain a little silver, tellurium but 
not selenium, is very oltcn louud with gold, 
zinc with indium, uranium and vanadium, 
and of course uranium and radium occui to 
gether. Florida phosphates contain uranium, 
the western phosphates do not. I he coppci 
ores of Rhodesia unlike all other coppci ores 
contain practicalh no gold oi silver. We know 
the answer lot uranium and radium but not 
lot the others, nor lot numerous other group 
ings. One ol out graduate students at the 
University is taking this general subject lot 
his Doctor's thesis, and will at least bring the 



facts together so that they may be studied, 
something which lias not yet been done. I 
hope he will come up with some explanations 
as well, but 1 am optimistic that even the 
collection of the facts will point the way to 
the discovery of some new sources of our 
scarce elements. 

Local Application of Geochemistry. 

There is plenty of opportunity for the use 
of geochemical methods right here in Ala¬ 
bama. Some of us believe that the copper de¬ 
posits at Pyriton and Stone Hill, too low grade 
lor exploitation, are not by any means the 
only ones in the state. The whole line of the 
Hillabee Schist, running south west from near 
Heflin to the vicinity of Thorsby should have 
its creeks and vegetation examined for metal¬ 
lic elements, especially copper. Cherokee and 
Cleburne Counties have shown traces of 
nickel and cobalt, both now in great demand, 
but the surface deposits are very small. Near 
Cragforcl lead and zinc have been found in 
small amounts, and a geochemical search of 

this whole area may reveal hidden and larger 
deposits. There is no telling what interesting 
and useful things may be turned up by a pa¬ 
tient systematic search, using the latest geo¬ 
chemical methods. 

General 

Although we are concerned here chiefly 
with the applications of geochemistry a few 
words about other phases of the subject may 
be appropriate. The origin of the solar system, 
the age of the earth and of the various geo¬ 
logical periods, the composition and origin of 
meteorites, the composition of the earth, of its 
heavy interior and its various shells, the crust 
or lithosphere, the hydrosphere, the atmos¬ 
phere, the biosphere and not least the anthro- 
posphere, all these are discussed under geo¬ 
chemistry. Atomic structure enters into it also 
to quite an extent, through its influence on 
atomic and isotopic distribution. Altogether 
we are going to learn through it a great deal 
more than we have known of the universe in 
which we live. 

BERYL IN ALABAMA 

by 

Hugh D. Pallister 

Senior Geologist, Geological Survey of Alabama, University, Alabama 

Introduction 

Bf.rvl, a beryllium aluminum silicate with 
the chemical formula 3BeO. Ah():i. GSiCT, is 
the most important ore of beryllium and the 
only one found in Alabama. 

Until some thirty years ago only gem varie¬ 
ties of beryl were sought. However, recent re¬ 
search, which has developed previously un- 
thought of uses for rare metals, has discovered 
uses for beryllium metal and beryllium oxide. 
Beryllium runs magnesium a dose race for 
second place as the lightest of metals, lithium 
being the lightest. Many alloys containing 
beryllium have been developed, all of which 
have resulted in increasing the tensile strength, 
hardness, anil resistance to corrosion of the 
metals. For instance, beryllium hardens cop¬ 
per, iron, aluminum, nickel, gold, silver and 
many other metals. 

History of Beryl 

Beryl is among the earliest minerals known 
and used by man. Many varieties have been 
used as precious stones and were prized be¬ 

cause of their beauty, even in the crude 
crystal form. Beryl is recorded in the Bible in 
Ezekiel 1,16, and X, 9. There are also several 
paragraphs in “Historia Naturalis” by C. 
Plinii, Secundi, hrst published in A.D. 77 and 
translated into English by John Bostick and 
H. 1'. Riley, London 1855-57. Pliny describes 
eight varieties of beryl ranging from emerald 
to the ordinary green and yellow translucent 
beryl. 

The most recent paper on beryl, “Concen¬ 
tration of Fine-Grained Beryl from Domestic 
Pegmatites”, by B. H. Clemmons, Chief, Met¬ 
allurgical Division, Region VII of the U. S. 
Bureau of Mines, and J. S. Browning, Metal¬ 
lurgist of the U. S. Bureau of Mines, presented 
at the annual, February, 1953, meeting of the 
American Institute of Mining and Metal¬ 
lurgical Engineers at Los Angeles, California, 
contains a very complete discussion of the 
many domestic beryl problems. R. A. Griffith 
of the U. S. Bureau of Mines in a short article 
on beryllium on page 92 of the February, 
1953, issue of the Engineering and Mining 
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Journal, gives the latest prices for beryl paid 
by the government. Small mica producers 
should be interested in the 20 cents per pound 
for beryl. 

Another publication “Mica Deposits in the 
Southeastern Piedmont (Part 1 General 
Features) ” by R. H. Johns, W. R. Griffitts, 
and E. W. Heinrich, U. S. Geological Survey 
Professional Paper 248-A, 1952, discusses the 
occurrence and use of beryl. 

Physical Properties of Beryl 

Beryl has a hardness of 7y2 to 8: a specific 
gravity of 2.63 to 2.8; a fusibility of 51/2; and 
is insoluble in acids. Its color ranges from 
white, red, yellow, pink, green to blue. It has 
a white streak; a vitreous to resinous luster; 
an imperfect cleavage; a conchoidal to uneven 
fracture; an index of refraction of 1.598; and 
a chemical composition of 3BeO.Al2O3.SiO:>. 
Its crystal form is a hexagonal prism; fre¬ 
quently the top of the crystal terminates in 
a flat surface with occasional steep pyramids 
on the sides. Sometimes the crystals have ver¬ 
tical striations giving the surface a silky ap¬ 
pearance. 

Beryl and its Geological Occurrence 

There are 20 or more minerals containing 
beryllium but the only one of importance as 
an ore is beryl (beryllium aluminum silicate) 
which when pure, contains 14 percent of 
beryllium oxitle. Beryl of such purity is rarely 
found due to the presence of alkalies and 
other impurities. The only beryllium mineral 
recorded in Alabama is beryl in small, brittle 
hexagonal crystals. Occasional crystals of five 
or six inches in diameter have been found. 

Beryl occurs in pegmatites, sometimes in 
mica schist and occasionally in slates. The 
common occurence, however, is in pegmatites 
wherein it is associated with and sometimes 
imbedded in quartz, mica, tourmaline, feldspar 
and spodumene. In the surface deposits the 
feldspar weathers to form pockets of kaolin 
enclosing mica, tourmaline, quartz and beryl. 
I'he crystals usually occur in fairly long 
prisms, but in the weathered areas, the crystals 
are broken into segments with rough basal 
faces. 

Beryl has been found in Maine in very 
large crystals. One was 18 feet long, four feet 
in diameter, and weighed eighteen tons. 

No very large crystals of beryl have been 
found in Alabama, nor has spodumene been 
found in any of the pegmatites. However, 
quite a number of scattered beryl crystals 
have been found in the state’s mica mines. 

In Alabama beryl has been found in pegma¬ 
tites and in the Ashland Mica Schist. The 
pegmatites usually follow the schistosity. The 
beryl occurs in pockets associated with cpiartz, 
mica, feldspar or kaolin and frequently tour¬ 
maline. 

Uses and Importance of Beryl 

As mentioned before, beryl, in the early 
days and until recently, was sought merely 
for its gem properties and this meant that 
only transparent beryl was considered of value. 
For thirty years or more, research has been 
going on to determine the physical properties 
of beryllium which might be of value in in¬ 
dustry. It was found that a small amount of 
beryllium alloyed with copper would produce 
a much harder material without effecting its 
electrical conductivity. It also increased the 
alloy’s tensile strength, hardness, and resis¬ 
tance to corrosion. The same results occur 
when beryllium is used with iron, aluminum, 
nickel, gold, silver and many other metals. 
The use of these alloys of beryllium with 
copper increases the life of drill bits and cut¬ 
ting tools, especially those where high heat is 
developed. It is important in nonsparking 
tools and in special springs. It has extensive 
uses in the atomic energy program. The de¬ 
mand is great and the domestic production 
small. 

These facts have placed beryl among the 
top strategic minerals. To encourage small 
producers, the Defense Mineral Exploration 
Administration buying stations are purchasing 
small lots up to 500 pounds on visual inspec¬ 
tion at 20 cents per pound. Spruce Pine, 
North Carolina, is the government buying 
depot for the Southeast. 

Occurrence of Beryl in Alabama 

The first records of beryl in Alabama were 
in the early 1890's when Dr. Eugene A. Smith 
in his notes mentioned beryl in Coosa Comm 
near Hissop. The occurrence in Coosa Comm 
also was noted in Dana’s (|.D. fk E.S.) "System 
of Mineralogy-Descriptive Mineralogy”. 0th 
edition, published in New York in 1892. 

In Bulletin No. 24 ol the Geological Surve\ 
of Alabama, "Mica Deposits ol Alabama ”, b\ 
G. H. Clark, 1929, the occurrence ol ber\ 1 
crystals at the Thomas Mica Properties in 
Coosa County is briclh mentioned. 

In Report of Investigations No. 3905. of 
the U. S. Bureau ol Mines, "Mica and Bcrvl 
Examination and Exploration in Cleburne. 
Randolph, Claw Coosa, Chilton, 1 allapoosa 
and Lee Counties, Alabama ". 1>\ Stall ^11. D. 
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Pal lister, R. W. Smith and others) of Tusca¬ 
loosa Division, Mining Branch, 1946, beryl 
was reported in Cleburne, (day and Coosa 
Counties. In the Jim Fleming mica mine in 
southern Cleburne County, a number of beryl 
crystals measuring up to 2" in diameter and 
4" in length were found on the dump. The 
beryl was associated with tourmaline crystals. 

On W. H. Howie’s property in the NW14 

of the SW14, Section 28, T17S, R10E, Cle¬ 
burne County, a large number of beryl crystals 
ranging in si/e from microscopic crystals up 
to 2" in diameter but rather short in length 
due to the possible weathering into kaolin 
were found in a badly weathered deposit. 
There were pockets where the beryl was as¬ 
sociated with tourmaline, quartz, kaolin and 
small mica. F. W. Clarke, in Bulletin 770, of 
the U. S. Geological Survey, 5th edition, “The 
Data of Geochemistry”, states that beryl 
weathers into mica and kaolin, and the re¬ 
maining glucina (beryllium oxide) generally 
appears as a constituent of other secondary 
minerals such as bertrandite, herderite, or 
beryllonite. These secondary minerals have 
not been noted in the Howie deposit nor in 
any other deposit in Alabama. It has been 
impossible to determine the true strike of the 
deposit, but it appears to be northeast-south¬ 
west. 

Fhe U. S. Bureau of Mines has recently 
taken an interest in the Howie property and 

has done some digging on the property but 
results have not been any too favorable. 

At the J. J. Smith No. 1 Mine in northern 
Clay County several yellow beryl crystals were 
found. One 8" in diameter and nearly a foot 
long, was quite brittle and had broken away 
from the center core exposing an enclosed 
crystal of about 2i/2" in diameter. 

The Thomas prospect in Coosa County 
near Hissop was reported to have had beryl in 
the pegmatite, but none was seen on the prop¬ 
erty although a few crystals were found in the 
general area. Some of these were fairly clear 
but none were found that would be suitable 
for gem material. Some of the pieces found 
could be mistaken for quartz crystals except 
for their greater hardness. 

In 1952, while sinking a shaft for strategic 
mica on the Hurst property northwest of 
Ashland, the operator encountered a pocket of 
greenish yellow beryl but buried it in the 
dump before he realized what it was. Since 
that time, he has been watching but has not 
seen any more. 

Conclusion 

Beryl is closely tied in with mica mining 
in Alabama and is a vital strategic mineral 
much needed in industry. If mica mining in¬ 
creases, there is a possibility that hand cobbed 
beryl crystals from certain mines in Alabama 
may help to supply a small part of the United 
States’ grave need for beryllium alloys. 

GOVERNMENT AND ANTHROPOLOGY 

IN BRITISH CENTRAL AFRICA 

by 

Marion Pearsall 

University of Alabama, University 

Since the announcement, in 1949, of the 
Point Four program for the development of 
backward peoples, the American government 
has been committed to a policy that calls for 
united efforts of technical experts in all fields 
and especially for the special skills of sociology 
and anthropology. The United States is' not 
the first country to face the need and accept 
the responsibility of relieving ignorance, pov¬ 
erty, hunger, and human misery in remote 
parts of the world. The British government 
has been tackling these problems, with mixed 
success, for several generations. Like us, the 

British have found that anthropology, with 
its interest in understanding the nature of 
man at all times and in all places, has much 
to offer Government. 

A brief review of the development of gov¬ 
ernment-oriented anthropological research in 
British Central Africa (Northern Rhodesia, 
Southern Rhodesia, and Nyasaland) suggests 
some of the difficulties that are met when 
government and anthropology try to coop¬ 
erate. British Central Africa, of course has 
its unique problems. Yet many of its problems 
are general ones that crop up over and over 
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again wherever Western civilization conies in 
contact with primitive peoples. 

There is no simple relation of Government 
to native in British Central Africa. In the 
region are European missionaries and traders; 
mining, commercial, and other industrial en¬ 
terprises; and an increasing number of perma¬ 
nent European settlers in addition to a native 
population of over 6,000,000. There are urban 
centers and remote rural hamlets. I here are 
also pressures from neighboring regions—from 
an advancing front of Negro governments to 
the west and from an advancing white Boer 
front to the south. 

Many of the tensions produced by conflict¬ 
ing interests can be seen in the events leading 
up to the recent union of Nyasaland, North¬ 
ern Rhodesia, and Southern Rhodesia into a 
Federation that may eventually become a new 
British Dominion. At a political rally I at¬ 
tended in Lusaka, Northern Rhodesia early in 
1951, varying attitudes were expressed by the 
Europeans present. There was a basic division 
between settler and Colonial official. I here was 
a rabid patriot who shouted, “I don’t want to 
see a Rhodesian ‘Tea Party,’ but if there is 
one, I’m prepared to attend.” I here were also 
diehard Tories, loyal to Home Office rule. 
Some at the meeting were of English or Scotch 
birth. Others were Rhodesian born. Still 
others were Boer immigrants from South 
Africa who have taken up maize and tobacco 
farms in British Central Africa. 

The native viewpoint was not presented at 
the meeting, but the natives have been gen¬ 
erally suspicious of the Federation movement, 
which would replace the generally benevolent 
protection of the British Colonial Office with 
what might be much less benevolent control 
by independent whites. The Rhodes-Living- 
stone Institute Research Officer who succeeded 
me with the Tonga tribe of Nyasaland re¬ 
ports that his work has been greatly hampered 
recently because every question he asks is 
interpreted as an attempt to get secret infor¬ 
mation to pass on to Federation authorities. 

The final outcome of native-white relations 
in British Central Africa is not entirely pre¬ 
dictable. It is clear, however, that the anthro¬ 
pologist can contribute greatly to the smooth¬ 
ing of relations; but he cannot do this unless 
Government and private citizens alike have 
some understanding of and faith in anthro¬ 
pological findings. Since 1938, the Rhodes- 
Livingstone Institute and the British govern¬ 
ment have been working to bring anthro¬ 
pology' and practical allairs closer together. 

However, it is not always easy for the scientist 
and the administrator to understand each 
other; and the general public, both black and 
white, is usually far behind in understanding 
how anthropology could possibly be turned to 
any practical use. 

The British government has recognized the 
general value of anthropology to the Colonial 
administrator since the beginning of the cen¬ 
tury,1 but inevitably there has been difficulty 
in implementing plans for bringing the two 
together. Various types of cooperative pro¬ 
grams have been tried. For example, British 
Colonial officers generally receive some train¬ 
ing in anthropology, but this hardly qualifies 
them to carry on anthropological research 
even if they had time from their other duties. 
In some instances, selected administrative of¬ 
ficers have been given further training to fit 
them to carry out special anthropological 
studies of the peoples in their territories. For 
the most part, such studies have not satisfied 
either the professional anthropologist or the 
professional administrator; and only Tan¬ 
ganyika continues this policy at present. 

Other Colonial governments have commis¬ 
sioned anthropologists to do research on spe¬ 
cific problems relating to native law, land 
tenure, political organization, and other sub¬ 
jects that clearly have a direct bearing on 
government policy toward the natives. Of all 
the Colonial governments, the Anglo-Egyptian 
Sudan has probably given the greatest amount 
of freedom to anthropologists in the choice 
of where, what, and how they should conduct 
their researches. The Anglo-Egyptian Sudan 
government seems to have taken the view that 
knowledge of native languages and cultures 
is, in itself, a good thing although anthro¬ 
pology cannot be counted on for the solution 
of specific practical problems. 

Despite the lip service given to the value of 
cooperation between anthropology and Gov 
eminent, anthropologists have often been 
viewed as outsiders and possible disturbers ot 
the local peace by government officials. Or. 
the anthropologist’s reports are dismissed as 
too detailed and academic to be worth the 
administrator’s time. On the other hand, mam 
anthropologists have deliberateh held alool 
from Government, refusing to give nj> "pure” 
science for “applied” science.- 1 hev are lai 
from blameless in the matter of cooperation. 

1. E. E. Evans-Pritchard: Social inthropology, 1952, pp 109 
129, gives a brief review of British applied .uuhro|>olog> 
since the turn of the tentin'. 

2. 1. Schapera: " Anthropology and the Vdiniirntrator. 
Journal of ifrican idministration, \. 111. No 5 1951 
pp. 128-155. 
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The first major attempt in Africa to recon¬ 
cile the work of the anthropologist with that 
of the administrator came in 1926 with tlie 
establishment ol an independent and inter¬ 
national Institute for the Study of African 
Languages anti Cultures. Although the plan 
has never been systematically followed, the 
Institute has as one of its purposes to “bring 
about closer association of scientific knowledge 
anti research with practical affairs.” 

Attempts to establish a sound policy of co¬ 
operation between governments and research 
anthropologists in Africa have increased since 
the last war. The greatest stimulus has come 
from funds made available under the British 
Colonial Development and Welfare Act of 
1940. With these funds, three Institutes of 
Social and Economic Research are now being 
either wholly or partially financed in Africa. 
The Institute idea presented certain advan¬ 
tages which have been enumerated by the 
Secretary of the British Colonial Social Science 
Research Council.3 

“Firstly, the length of time required before the 
results of social science research can be transformed 
into publishable form and indeed, into any form 

digestible by the administrator is much longer than is 
generally realized. . . The Institutes can at least pro¬ 
vide a milieu for the preliminary analysis of I he ma¬ 

terial collected which should save a great deal of time 
and, therefore, money. 

“Secondly, . . . the Institutes can. by providing 
supervision and methodological training, obtain re¬ 

sults . . . and ensure less experienced workers do not 
w'aste field time which can be more profitably spent. 

“Thirdly, by commanding a well distributed field 
staff the Institutes will be able to undertake colony¬ 
wide or region-wide studies, e.g., of labour migration 
or national income, which cannot be effectively under¬ 
taken by individuals and, if undertaken by teams 
working on once-for-all contracts, are not always 
properly followed up. 

“Fourthly, their establishment reduces the career 
problem in social science research by providing posts 
which will enable the social scientists to work in the 
Colonies without losing touch with scientific develop¬ 
ments at home or endangering a university career. 

“Fifthly, the Institutes will be able to provide 
Colonial Governments which cannot afford a perma¬ 
nent sociological establishment with continuous fact¬ 
finding services which, by their very continuity, can 
be expected to show some advantages over all specially 
commissioned investigation. . . 

“Finally, the Institutes will be able to provide centres 
of information for the use of administrators as well 

as scientists.4 

In theory these Institutes are independent 
of Government departments although they 
are expected to cooperate with administrators 
on special problems. There is a danger, how- 

3. Elisabeth Chilver: “The Institutes of Social and Economic 
Research in the African Colonies,” Journal of African 
Administration, v. Ill, No. 4, 1951, pp. 178-186. 

4. Ibid, pp. 178. 

ever, that Government-subsidized anthropolo¬ 
gical research could become the slave of po¬ 
litical pressures. Sensing this, the Rhodes- 
Livingstone Institute of Livingstone, Northern 
Rhodesia, has made a strong stand for in¬ 
dependence, jwhile pledging full cooperation 
wherever possible with the government. Max 
Gluckman, then Director, made this clear in 
a seven-year research plan outline in 1945.5 
He said of the Institute’s plan that: 

“It aims to analyse the organization of modern 
Central Africa and to show how selected urban and 
tribal African Communities live within it. We hope 
in carrying it out both to analyse the scientific rela¬ 
tions present in this situation and to provide the 
people participating in it, Government, Africans and 

others, with accurate intelligence of what is happen¬ 

ing-”6 7 
About the relation of the Institute to the 
Northern Rhodesia government, lie said: 

“The Northern Rhodesia Government has for some 
years strongly recognized the value to it of scientific 
research into social problems. It has increasingly sup¬ 

ported the Institute, financially and in other ways, 

as our work expanded in all directions. Government 
departments referred matters to us and there was a 
give-and-take of information and ideas between our 

staff and Government officers which has been fruitful 
for both sides. . . More and more Government officers 
are asking that sociological enquiries should be made 
in advance so that development plans can be formu¬ 
lated on a sound basis.’"' 

Nevertheless, he expressed the feeling that the 
Institute should not become a Government 
Department for the following reasons: 

“ (a) the sociologist may have to question the basic 
assumptions of Government policy; 

(b) the sociologist requires independence in dealing 
with the Africans among whom he works; 

(c) our present financial support from non-Gov- 

ernment sources, which is considerable and socially 
important, would be lost, if we were a Government 

Department; 
(d) our present position, in which we serve also 

Nyasaland and Southern Rhodesia, with its different 
political constitution, requires this independence; 

(e) the Institute undertakes large-scale work in pub¬ 
licizing the results of its own and other scientific 
researches, which it could not do if it were a Govern¬ 
ment Department.”8 

The growing body of fine research reports 
from the Rhodes-Livingstone Institute cer¬ 
tainly attest the success of their work from a 
scientific point of view. There is considerable 
evidence also that individual administrators 
who are personally acquainted with the In¬ 
stitute are using the reports. One wonders, 
however, how much of the information has 

5. Max Gluckman: “Seven-Year Research Plan of Rhodes- 
Livingstone Institute of Social Studies in British Central 
Africa," Rhodes-Livingstone journal, No. 4, December, 
1945, pp. 1-32. 

6. Ibid, p. 1 
7. Ibid, p. 3f. 
8. Ibid, p. 6. 
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actually gone into the shaping of government 
policy. Even more important in view of pres¬ 
ent tense relations between whites and natives 
in British Central Africa, it is obvious that 
anthropological research has not materially 
affected the attitudes of the general public 
in the region. Here, perhaps is the crux of the 
whole problem of developing primitive areas; 
namely, how can an understanding of human 
relations be communicated to the humans in¬ 
volved in those relations? Anthropology and 
government alone can never hope to produce 
good human relations. There must be mutual 
understanding and cooperation between an¬ 

thropology and government and the people of 
the region. This would seem to be the place 
where the American Point Four program 
should try to go further than the British in 
the practical application of anthropology. 
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SOME GENERAL CHARACTERISTICS OF THE PRINCIPAL 

KNOWN SULFIDE DEPOSITS OF THE SOUTHERN 

APPALACHIAN AND PIEDMONT AREA 

by 

Reynold Q. Shotts and James R. Cudworth1 

University of Alabama, University 

Introduction 

In the summer of 1951 the authors visited 
most of the reported occurrences of iron and 
copper pyrites in the states of North Carolina, 
South Carolina, Georgia, and Alabama, while 
employed by the Freeport Sulphur Company. 
The only areas in those states where the min¬ 
ing of copper or iron sulfides has been at¬ 
tempted and which were not visited were (1) 
the Ore Knob, and other small deposits, 
largely in Allegheny and Avery Counties, N. 
C. (2) The Virgilina gold district which lies 
partly in Virginia (3) the Fontana and 
Adams copper mines, now partly or com¬ 
pletely flooded by Fontana Lake (4) that 
portion of the Copper Basin lying in Ten¬ 
nessee and (5) the gold and copper mines of 
the Carolina Slate Belt. Of these deposits, 
those of the Slate Belt and the Virgilina dis¬ 
trict were known to be rather lean in sulfides. 
Other deposits not visited were isolated mines 
or prospects without “district” classification. 

Location of Deposits 

Figure 1 is a map of the area visited. The 
locations of the principal districts are shown, 
including the ones which were not visited. 
Some isolated localities arc also shown. 

I he districts with their principal mines or 
prospects are, as follows: 

(1) Virgilina district 

(2) Ore Knob area 

(3) Fontana-Adams district. These are the 
only two mines reported in the area. 
T he Adams is also referred to as the 
Hazel Creek mine. 

(4) l'lie Carolina Slate Belt. I he Cid and 
Gold Hill districts are in this belt. 

(5) l he Blacksburg-Kings Mountain axis. 
I he northernmost pyrite occurrence, 
and' the largest known in the area, is 
the Pasour or Oliver Mine. 

(6) Haile-Brewer area. There are other 
gold mines in the vicinity but more 
pyrite has been reported from Haile 
and Brewer than from the others. 

(7) The Ducktown Basin. Number I'wents 
and Mobile are old mines at the south¬ 
eastern end of the basin, in Georgia. 

(8) The Dahlonega gold district has onl\ 
the Chestatee pyrite mine. 

(9) The Magrudcr Chambers area. I hoc 
mines are only 1 .',-mile apart, with 
Magrudcr to the east. 

j NOTE OF APPEECtA HON 
This paper is being published with the consent ol the 

Freeport Sulphur Go., the organization lor which the stud\ 
was made. Ihe authors are deepl\ indebted to the Freeport 
Sulphur Go. tor the opportunitv to publish the papei. ami m 
particular to Mr. Forbes Wilson. Managei ot Mineral 1 \ 
ploration. for the Compam. Ihe \uthors are also giatelul 
to the United States Geological Survev; the Geological Survcw 
of Alabama. Georgia. North Garolina ami south G.nolma 
the i nited States Bureau o( Mines; and t«> the mam engineers 
geologists, land owners and plain citizens who gave mtorma 
tion, assistance, and opinion (hiring course of the work 
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FIG 2 DIAGRAMMATIC SKETCH ILLUSTRATING ONE POSSIBLE STRUCTURAL 

INTERPRETATION OF THE PYRITE DEPOSIT AT THE SULPHUR 

MINING AND R R CO S MINE, NEAR VILLA RICA, GA., IN DOUGLAS CO. 
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(10) Creighton district. The Swift and 
Standard were the principal pyrite pro¬ 
ducers in the area. The famous Creigh¬ 
ton or Franklin gold mine was in the 
same district. 

(11) l'he Paulding County district includes 
the Shirley and Little Bob mines. 

(12) Fhe Draketown district. The Talla¬ 
poosa copper mine and the Smith-Mc- 
Candless and Rush-Banks prospects are 
the best known localities in this dis¬ 
trict. 

(13) The Villa Rica district. The Sulphur 
Mining and R. R. Co. mine was a 
producer for about 20 years. The Jenny 
Stone and the Lassiter were the better 
known prospects. 

(14) Carroll County area. Reeds Mountain 
was the only producer. The other small 
occurrences are so scattered as to ren¬ 
der the term “district” of doubtful 
usage. 

(15) Stone Hill district. The Stone Hill and 
the Smith were the only mines in the 
area. 

(16) Pyriton district. There were at least 
six openings in the Pyriton locality 
proper, with other prospects occurring 
a short distance to the northeast and 
to the southwest. In fact, the outcrop 
of the Hillabee schist from southwest 
Cleburne County into Coosa County, 
carries scattered pyrite occurrences. 

Several isolated localities are shown on the 
map. T hese localities are so scattered, or the 
geological environments are so variable, as to 
make their classification into districts doubt¬ 
ful. These are: 

(17) Henry Knob, near Clover, York Co., 
S. C. 

(18) Nannies Mountain, north of Rock Hill, 
York Co., S. C. 

(19) Cullowhee Mine, Jackson Co., N. C. 

(20) Way-ye-lmtta vein, Jackson Co., N. C. 

(21) Savannah mine, Jackson Co., N. C. 

(22) Panther Mountain prospect, Macon 
Co., N. C. 

(23) Otto mine, Macon Co., N. C. 

(24) Disseminated sulfides in schists occur 
in several localities in the vicinity ol 
Bryson City, Swain and Macon coun¬ 
ties, N. C. Fhe two most accessible oc¬ 
currences can be seen in cuts on N. C. 
Highway 28 between Lauada and Etna. 

Enough sulfide is present to stain the 
rocks heavily, on weathering. 

(25) The Rich Copper mine at Canton, 
Cherokee Co., Ga. 

(26) The Bell Star mine west of Woodstock, 
Cherokee Co., Ga. 

(27) The Marietta mine, near Kennesaw 
Mtn., Cobb Co., Ga. 

(28) The Swift Prospect, which is much 
nearer to Draketown than are the de¬ 
posits of the Draketown district, proper. 
The rocks surrounding it are not on 
the same trend but lie parallel to, and 
several miles southeast of the Drake¬ 
town district. 

(29) Garrett mines. This area undoubtedly 
was mineralized in conjunction with 
the Hillabee schist but the deposits are 
in the Talladega Slate, a few miles 
west of the outcrop of the Hillabee 
where its outcrop swings to the east 
as far as Millerville, over an anticline 
of Talladega rocks. (Griffin) 

It is possible that all of the occurrences of 
sulfides in Jackson, Macon and Swain Coun¬ 
ties, North Carolina, should be classified as 
a district. Most of the occurrences in a true 
district consist of deposits within similar 
rocks and sharing the common northeast- 
southwest trend of the country rocks. In the 
case of the North Carolina deposits, however, 
this condition seems not to exist. The de¬ 
posits are seldom in line with one anothei 
but are in parallel streaks. A glance at the 
map reveals no other suggestion ol order. 
Ross classes all of the deposits as Ducktown- 
type, except Panther Mountain, which he does 
not mention. Panther Mountain is quite un¬ 
like the others, supposedly carrying onh a 
little copper and much more zinc. 

Method of Study 

Naturally, with so many finalities visited, 
little time could be spent in am one area. 
Some places were seen several times: the 
majority only once. Before a finalits w as \ is 
itecl, its description in the literature was stud 
ied. The general geologv ol each area \\a-> 
studied also. Alter the \isit the descriptions 
were again reviewed and compared with ob 
servations. An attempt was made also, to 
"lit” the' deposit into tlu- general geologic 
framework. Alter this had been done, a dcs 
cription was written lot each localitv. and an 
attempt was made to classil\ the areas. In the 
present paper no description of individual 
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localities will be made, but attention will be 
given solely to the problems of type of de¬ 
posit and the relations, if determinable, of 
the deposit to the areal geology. 

Common Geological Conditions at the 

Deposits — “Creighton” Type 

Although each sulfide deposit exhibits many 
individual characteristics unlike those found 
at any other deposit, some general geological 
conditions seem to he necessary, if not suffi¬ 
cient, for their occurrence. 

With the exception of the Fannin County, 
Georgia, localities of the Ducktown Copper 
Basin; the Magruder and Chambers Mines of 
Lincoln Co., Ga.; and some other localities 
along the contact between the crystallines and 
the altered Paleozoics, to he discussed later, 
all the Georgia pyrite occurrences are of the 
same type. Also of this type, are the Pasour 
or Oliver Mine in Gaston Co., N. C., one or 
two small occurrences in the mineralized zone 
of York anti Cherokee Co.’s, S. C., anti Pyriton, 
Clay Co., Ala. Garrett Mine, Clay Co., Ala., 
may be of this type, too, but there is insuffi¬ 
cient literature evidence, and the exposures 
are too poor, to enable one to determine the 
exact type of deposit found at that locality. 

The conditions accompanying these occur¬ 
rences follow a general pattern which is read¬ 
ily demonstrated, in most cases. The four 
principal conditions are: (1) The deposit oc¬ 
curs near the contact between a basic meta- 
morphic rock, most commonly a hornblende 
schist or gneiss, and a mica gneiss or schist 
of the Carolina series. Sometimes the contact 
is an “internal” one, that is, the more acid 
gneiss or schist is included as narrow strips 
in the basic rock. 

Although near the contact, the deposits 
usually are in the basic rock. Evidence was 
seen that quartz-biotite gneiss may sometimes 
serve as a substitute for the basic rock. 

(2) A granite or granite-gneiss, sometimes 
easily proved to be younger than either the 
basic or the acidic rock, is nearby but never 
right at the deposit. Strangely, too, it is pos¬ 
sible to recall but a single case (Bell-Star 
Mine, Cherokee Co., Ga.,) where the granite 
did not lie to the south-east of the pyrite de¬ 
posit although there are a few localities in 
which it probably lies on both sides. The 
granite apparently is missing at Pyriton, but 
the ore is in a chlorite schist. Weathered 
granite has recently been reported to under¬ 
lie some graphite occurrences a short distance 
southeast ol the Pyriton belt. Granite is not 
very close at the Swift prospect, Paulding Co., 

Ga.; Smith-McCandless prospect, Haralson 
Co., Ga.; and the Rush-Banks prospect, also 
in Paulding Co. As will be seen later, the lat¬ 
ter two localities may be slightly different from 
the typical ones, in other ways. 

(3) Where gold deposits occur near the 
pyrite, as is frequently the case, the gold is 
near the edge ol the granite and between the 
granite and the pyrite. Pasour Mine, Gaston 
Co., N. C. may be an exception. The three 
relations mentioned here are so clearly seen 
in the Villa Rica, Ga., district; the Creighton, 
Ga. district and at the Chestatee mine, near 
Dahlonega, Ga., that their general validity 
can be little doubted. At Creighton, as one 
goes northwest from the Hightower granite 
mass, one encounters the famous Franklin 
gold veins and three parallel pyrite veins, each 
apparently less siliceous (vein-type quartz) 
than the one to the southeast, and each more 
pyritiferous than the preceding. The nearer 
the pyrite vein is to the gold veins, the more 
auriferous it appears to be. This type of pyrite 
occurrence will be referred to, hereafter, as 
the “Creighton” type. 

(4) The Creighton type seldom, if ever, 
appears to be a true fissure vein. In the older 
literature the term “metamorphosed bedded 
vein” is frequently used. 

A structural characteristic, common to all 
the Creighton-type deposits, is the northeast- 
southwest strike and generally steep dip to the 
southeast, conformable to the schistosity of 
enclosing rocks. The deposit at Pasour Aline 
dips northwest, also in conformity with the 
dip of the enclosing country rock. In nearly 
every place where the deposits make up a 
district, the strike of each individual lens is 
a little more nearly north-south than that of 
the district as a whole, so that there is a 
slight en echelon arrangement of lenses. 

All the deposits appear to be lens-like in 
character. The 700' x 500' x 20' lens in the 
Sulphur Alining & R. R. Co. Mine at Villa 
Rica, Ga., is probably the largest known while 
the thick lenses at the Little Bob mine, Pauld¬ 
ing Co., Ga., and Chestatee, are notable. Ap¬ 
parently, at the Pasour mine there are two 
fairly large (narrow) lenses in succession. 

Figure 2 shows, in purely diagrammatic 
form, the probable structural relations of the 
rocks to the pyrite and gold deposits. While, 
in detail, Figure 2 applies only to the Sulphur 
Alining and R. R. Co’s old mine northeast of 
Villa Rica, Ga., a similar general structure is 
quite plausible for the other deposits of the 
Creighton type. 
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Some General Characteristics of Deposits 

Not of the “Creighton” Type. 

The Tallapoosa copper mine, Haralson Co., 
the Rich Mine, Canton, Cherokee Co., Ga.; 
and possibly, the Smith-McCandless and Rush- 
Banks prospects in the Draketown district, 
exhibit various departures from Creighton 
type deposit. The Tallapoosa mine is in the 
Talladega (Semi-Crystalline) series, there are 
no masses of basic rocks showing in the area; 
granite does not outcrop nearby; the per¬ 
centage of copper and zinc is greater than is 
commonly present in the Creighton-type de¬ 
posit; and calcite, possibly even limestone, is 
present in the mine. All of these conditions 
point toward a Ducktown-type deposit, yet 
little or no pyrrhotite is present in the ore. 
Smith-McCandless and Rush-Banks are on the 
same “lead” but the country rock is, appar¬ 
ently, the true “crystalline” Carolina and 
Roan gneiss. No granite is close by but most 
of Paulding County to the southeast, is under¬ 
lain by a granite gneiss injection complex 
(Crickmay). Rich mine resembles Tallapoosa 
strongly and is in the Canton schist, which is 
mapped as part of the Carolina series (Crick- 
may) but is conceivably younger than the 
Carolina gneiss. The Canton schist is sur¬ 
rounded by Ashland and is partly graphitic, as 
is the Ashland in Clay Co., Ala. Magruder 
and Chambers mines, in the Little River series 
of east Georgia, are definitely not Creighton- 
type deposits. They resemble the Virgilina or 
Gold Hill type of deposit but seem richer in 
pyrite and poorer in vein quartz than that 
type. The Little River series is the continua¬ 
tion, in Georgia, of the Carolina Slate Belt 
(Crickmay) . 

All the western North Carolina localities 
(with the possible exception of Panther 
Mountain, Macon Co.), Stone Hill anti Smith 
Mines in Cleburne and Randolph Co.’s, Ala., 
and Mobile and Number Twenty Mines, Fan¬ 
nin Co., Ga., are Ducktown-type deposits 
(Ross) . In these: (1) Pyrrhotite is usually the 
predominent sulfide (2) The veins seldom, if 
ever, show a persistent gossan (Nannies 
Mountain, York Co., S. C., may be an excep¬ 
tion) (3) The veins may cut sharply across 
the country rock (Example, Savannah Mine, 
Jackson Co., N. C.) (4) Copper, and often 
zinc, is present in important quantities. (5) 
Definite acidic-basic rock contacts do not ap¬ 
pear so essential for their formation. No basic 
rocks are reported at Savannah (Ross), al¬ 
though coarse hornblende gneiss does outcrop 
down the mountain from the veins. ((>) 
Granite intrusions into the original country 

rock do not seem as essential for the formation 
of these deposits as for the Creighton-type. 
Granites are close, however, at Gullowhee and 
Otto. (7) Ducktown-type deposits, as a rule, 
seem to be more nearly the true vein type. 
This appears to be true of the majority of 
them in spite of the theory held by Emmons 
and Laney that the ore bodies at Ducktown 
are limestone replacements and of the fact 
that, at that type locality, the deposits do not 
resemble true veins. 

Some deposits are made up of sparsely to 
closely disseminated sulfides. In Georgia the 
host rock of the disseminated pyrite may be 
quartz schist, mica schists, or chlorite schist. 
The disseminated pyrrhotites in Swain Co., 
N. C. are in mica schists. The latter are rather 
certainly “externally” mineralized, but in the 
case of some disseminated deposits (Henry’s 
Knob, York Co., S. C., for example) the pyrite 
may have been crystallized from materials al¬ 
ready present in the rock when it was meta¬ 
morphosed. Lhe disseminated pyrite in the 
Clay Co., Ala., graphites may have been pres¬ 
ent, originally, in coals or carbonaceous shales 
which were metamorphosed to graphitic 
schists. 

Haile and Brewer mines represent compara¬ 
tively large areas apparently mineralized in 
such a way as to exclude them from any of 
the classifications given above. They are not 
veins nor are they “bedded veins”-. The con¬ 
trol exercised upon mineralization by struc¬ 
ture anti other geological conditions, is not 
readily apparent at these localities. They are 
in altered volcanics (Graton, Pardee and 
Park) which are probably equivalent to the 
Carolina Slate Belt. 

Possible “Gossan” Origin of 

Certain Iron Deposits 

Another interesting phase of the work with 
sulfides was the examination ol a number of 
iron deposits in the area to see what evidence 
could be found ol the possibility that these 
deposits originated as "gossans” from original 
sulfide ores and that such deposits might pos 
sibly become sulfides with depth. I he specific 
places examined were: (1) I he Ormond iron 
mine, two miles west ol Bessemei Cats. Gaston 
County, N. C., and a smaller, similar, occm 
mice just west ol the Broad river, opposite 
Cherokee Falls, in Cherokee Counts. S. C 
Both these localities are on the mineralized 
Blacksburg "anticline".* (2) lhe Yellow 

#Graton interprets the structure' of the mineralized zone paw 
ing through Ukukshurg and kings Mountain as that ol a 
faulted anticline. Keith and Sterretl do not appeal to follow 
tliis interpretation in GSGS Folio 
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Ridge iron mines, two miles southeast of the 
village of Kings Mountain, in Gaston and 
Cleveland Counties, N. C. (3) The Chula- 
finnee district, about seven miles southwest of 
Heflin, in Cleburne and Clay counties, Ala¬ 
bama. 

Ihe early literature mentions the occur¬ 
rence of sulfides at deptli at some of the de¬ 
posits and in some cases it is stated that below 
the zone of oxidation the sulfur content of the 
ore is too high to permit its use. Only in the 
case of the deposit at Nannies Mountain is 
the statement made that drilling revealed 
“heavy sulfides” or "massive sulfides” at con¬ 
siderable depth. (Graton, p. 115). 

A close study of the literature and observa¬ 
tions in the field led to the following conclu¬ 
sions: (1) The old Hills iron mine on Nan¬ 
nies Mountain is almost certainly the oxidized 
gossan of a sulfide “vein”. This view agrees 
with that of Graton. Even if one discounts the 
statement that “drill holes encountered mas¬ 
sive sulfides at 400 feet”, the sulfide “gossan” 
origin seems probable because: (a) The ore is 
a vesicular limonite, typical of that produced 
from the weathering of sulfides and which 
may be seen at almost all the known sulfide 
deposits visited, (b) No magnetite was seen. 
Hematite is reported to be present but none 
was seen. II hematite really occurs, it may 
have been deposited with the sulfides or pro¬ 
duced by the oxidation of sulfides under con¬ 
ditions not favoring hydration. It is hard to 
see how hematite could be produced from 
sulfides by ordinary weathering, but that may 
be possible. 

(2) The Chulafinnee deposits are almost 
certainly secondary, being composed entirely 
of limonite. The writers rode through the 
district but a field study was not made. Hud¬ 
dle appears to have made a thorough study of 
the area and he states inositively that he could 
find no evidence whatsoever to support the 
view that the deposits are a gossan from 
pyrite-bearing schists of the Talladega series 
or ol the neighboring Hillabee schist. 

(3) The Yellow Ridge and Ormond mines 
carry much magnetite and some hematite. 
Limonite may be found plentifully scattered 
over the surface. Pyrite is reported in the lit¬ 
erature to be present at depth at both places, 
but none was seen. At Yellow Ridge, no fresh 
rock was seen but at the Ormond mine, much 
rock and ore in a comparatively fresh condi¬ 
tion, can be found. As the workings were tip 
to 175 feet in depth, some of this rock must 
have come from operations below the zone 
of weathering. The ore seen near the Broad 

River in Cherokee Co., S. C. was in a fairly 
fresh condition also, and resembled the Or¬ 
mond mine ore closely. 

In spite of the almost certain presence of 
pyrite in the magnetite ores, it is not believed 
that pyrite is plentiful, or that the ores will 
become “heavy sulfides” with depth, for the 
following reasons: 

(a) I he literature overwhelmingly supports 
the conclusion that magnetite is a high-tem¬ 
perature mineral and pyrite a medium-tem¬ 
perature mineral. If so, sulfides might become 
oxides with depth but one would hardly ex¬ 
pect sulfides to be deposited, presumably at 
the greater depth and high temperatures. A 
separate and later mineralization might intro¬ 
duce pyrite. 

(b) There is no conceivable mechanism 
whereby “massive sulfides” could weather to 
magnetite. Pyrite readily weathers to limonite 
and possibly, to hematite. 

(c) It is etjually as difficult to see how 
regional metamorphism could convert pvrite 
to magnetite. The Sulfur would have to go 
somewhere and sulfates such as barite are not 
associated with the ores. If such a change did 
occur, sulfides "at depth” should be altered 
even more profoundly than those near the 
present surface. 

(d) Contact metamorphism or pyrometaso- 
matic replacement might offer an explanation. 
Presumably the iron of pyrite is ferrous but 
two-thirds of that of magnetite and all of 
that of hematite, is ferric. The reduction of 
the ferric iron should be accompanied by the 
oxidation of sulfides to free sulfur or to sul¬ 
fates and some of these should be found. If 
extensive alteration or replacement has taken 
place, the bed-like characteristics of some of 
the deposits should have been pretty effectively 
destroyed. 

(e) Although there are numerous references 
in the literature to the occurrence of sulfides 
and magnetite in the same deposits (Schwartz) 
the writers could find no case in which large 
quantities of each occurred together. One dis¬ 
trict where sparse sulfides are reported with 
magnetite is the Cranberry district of Western 
North Carolina and East Tennessee. 
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Section IV 

PHILOSOPHY OF SELLING RESOURCE-USE IDEAS TO THE PUBLIC 

by 

Leland G. Allbaugh 

Director, Division of Agricultural Relations, TV A1 
Knoxville, Tennessee 

Selling resource-use ideas, like any other 
product, requires a knowledge of the customer 
and his needs, plus a knowledge of the kind 
and quality of product for sale. In a similar 
manner, the public acceptance of resource- 
use ideas depends upon the audience to be 
reached and upon the resource-use philosophy 
itself. However, I shall devote most of my 
time to a discussion of the product—a philoso¬ 
phy of resource-use—from which the selling 
job should become self-evident. 

Two theories of using resources have been 
particularly important in our time. These 
two approaches have similar goals—improved 
living levels for posterity—but there is a vast 
difference in emphasis and method of recom¬ 
mended action. The origin of one of these 
philosophies dates back lor a century and a 
half to the writings of Robert Malthus. Based 
on this “overpopulation-starvation” theory, 
many pessimistic predictions have been made 
about the fate of mankind. The role of 
“LAND” as a fixed or ever-depleting resource 
is at the core of these viewpoints. Many of 
this philosophy’s exponents subordinate all 
else to the “LAND.” To them the main ob¬ 
jective is to hold the land against the erosive 
forces of nature and the exploitative forces of 
man. This negative or scare philosophy of 
land scarcity and “resource wastage” slid has 
many sincere adherents. It has resulted in 
programs to “save the soil at all costs.” Such 
programs have overemphasized mechanical 
earth moving and gully plugging practices as 
a means of preventing “soil losses.” Too little 

1. Acknowledgment is gratefully made to S. C. Smith and 
John Blackmore, of the Agricultural Economies Branch, 
Division of Agricultural Relations, TV A. for assistance in 
the development and preparation of this statement. 

thought is given to the human factor; to the 
capital requirements, new farming systems, 
and new skills required; to the use of the land 
for inqrroved living levels while bringing these 
changes about. Loo little attention is paid 
to the state of development of all types of 
technical and scientific knowledge already 
available and methods for emphasizing the 
fullest utilization of this knowledge. 

Nevertheless, this philosophy has made a 
valuable contribution by arousing public 
opinion to many of the very difficult land 
resource problems with which we are faced 
today. In an extreme form, William Vogt’s 
book Roacl to Survival is illustrative of the 
work of the followers of this creed. Such works 
have stirred to action city folks, business men, 
civic clubs, anti those in public office. On the 
other hand, the tanners, whose job is to use 
the land, have been relatively less incited to 
action by these dire predictions of soil losses 

anti starvation than by the positive approach 
of the second philosophy through increased 
use of fertilizers, incentive payments, and a 
stepped-up educalion-dcmonstration program. 

“Integrated resource development" eharat 
terizes this second philosophy ol resource-use. 
This is a building philosophv, a positive phi¬ 
losophy-one ol growth and development. 
Here, the emphasis is placed upon the people 
and the knowledge with which thc\ control 
their actions. An expansion ol knowledge into 
new fields is a basic means of resource develop¬ 
ment. From this point of view, land does not 
stand by itself, but it is considered in com 
bination with the people who desire its use. 
with the capital required to make it prodiu 
live, and with the institutions which pro\ ide 
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a means for using it. Thus, emphasis is placed 
upon all resources—not only land. The prob¬ 
lem now becomes land “in relation to”—to 
people and the new skills which must be 
learned—to capital and an expanded use of 
fertilizers, machinery, and livestock—and all 
of these in relation to a fuller use of resources 
for a better living today as well as for tomor¬ 
row. What I have been saying is that as new 
knowledge is translated into action, the re¬ 
sources are integrated into new combinations 
which rellect both the current and prospective 
needs of the people. 

TVA has adopted this second philosophy 
of “integrated resource development.” The 
basis for this concept was embedded in the 
TVA Act and it has matured as the TVA idea 
has become a record of events. The manner in 
which local individuals, groups, and agencies 
have been provided the opportunity, and ac¬ 
cepted the responsibility, for planning and 
carrying out the resource development pro¬ 
gram in the Tennessee Valley attests to the 
workability of these ideas. In northern Ala¬ 
bama, the local civic and business groups, 
cooperatives, test-demonstration associations, 
and many other groups, agencies, institutions, 
and individuals are leading the way to the 
further development ol this area. The people 
are planning their own program of develop¬ 
ment. Thus, they are more apt to put the 
plans into action because the plans are more 
apt to fit the available resources and the needs 
of the people. 

In the agricultural development program, 
the whole-farm test-demonstration approach 
rests upon this “integrated resource develop¬ 
ment” concept. The uniqueness of these 
demonstrations lay in the fact that the farm 
and the farm family were considered as a unit 
and that the land-water relationships were 
evaluated by the farmer in terms of both his 
total farming operations and his living con¬ 
ditions. As an educational technique, these 
whole-farm demonstrations illustrated the 
meaning of “integrated resource development” 
upon a single farm. The demonstration farmer 
learned the techniques for better appraising 
his situation and for carrying out an improved 
system of farming. He learned such things as 
the fertility needs of his soil, the benefits from 
new enterprise combinations, and the erosion 
control requirements of his land. This knowl¬ 
edge, new to him, expanded his farming op¬ 
portunities. By the process of centering 
educational efforts around these farmers, 
other farmers improved their abilities for 

enlarging and recombining the resources with 
which they work. 

When TVA started to express its ideas of 
development in the mid-thirties they were 
considered novel. There was a precedent in 
the policy of the U. S. Forest Service for the 
multiple use of public lands but the concept 
was not applied to resources in private owner¬ 
ship. Now there is a more general acceptance 
of the idea, recognizing that resource owners 
in their own processes of decision-making in 
a democratic society can move a long way 
toward a desirable social balance between 
present and future satisfactions. TVA’s own 
foresters for many years have argued for a full 
exploitation of education of private forest 
owners and a consequent minimization of 
public forest ownership anti of authoritarian 
control of the management decisions of pri¬ 
vate forest owners. 

More recently these resource-use ideas we 
have been talking about are receiving even 
wider support. Such leaders as Dr. Robert M. 
Salter, Chief, U. S. Soil Conservation Service, 
are expressing similar points of view. In the 
January 1953 issue of Country Gentlemen, 
Dr. Salter writes that the soil and water con¬ 
servation job is “bigger and different because 
soil conservation has come to mean more than 
just gully plugging—more than building ter¬ 
races and dams for erosion control. Over the 
years we’ve learned that it isn’t enough to 
‘save’ the soil without improving it. We’ve 
learned that when soil is improved for perma¬ 
nent high-level production it is also con¬ 
served.” 

The task of carrying this philosophy into 
action is not small. Gordon Clapp, Chairman 
of the TVA Board of Directors, expressed part 
of the idea when he said, “The TVA is a 
method—a means by which the region’s re¬ 
sources are put to work to restore to the 
people a wider range of alternatives among 
which they can choose in an endless series of 
decisions. As this process goes on the people 
chart their course of action and development. 
Through this process they can come closer 
to the attainment of the kind of a region and 
the kind of living they want and are capable 
of achieving.”2 

This philosophy of “integrated resource 
development” contributes to our democratic 
society, since the essence of this approach 
I'evolves around the people and the way they 

2. Clapp, Gordon R., “TVA: A Democratic Method for the 
Development of a Region’s Resource.’’ Address delivered 
at the Vanderbilt University School of Law in February 
1948. 



use knowledge to expand the alternatives of 
action at their disposal. Authoritarian action 
would not give this freedom of choice to the 
people. In the case of the individual farmer, 
the desire is to expand his abilities so that 
he can attack his own problems with his own 
program of activities—not with a program 
which has been planned for him. TVA’s role 
has been to provide a catalytic agent in the 
form of fertilizer materials and a unifying 
influence so that new opportunities were 
created and utilized by the people of the 
region. The test of this philosophy is whether 
the people of the region recognize and grasp 
these opportunities. 

In carrying out these ideas, stress is placed 
upon the people and upon their ways of going 
about to accomplish a job. Rather than organ¬ 
ize a large field stafl to carry out the required 
activities, the decision in TVA was made to 
use and to develop existing institutions which 
were already familiar to the people of the 
region. In this way it was felt that the smallest 
unit of decision-making would be able to par¬ 
ticipate to the fullest. Consequently, contracts 
were executed between TVA and the Land- 
Grant Colleges in the seven states. Linder these 
contracts, activities such as the test-demon¬ 
stration program were to be administered by 
the extension service and its system of special¬ 
ists and county agents. The desire was that 
this activity would facilitate their whole edu¬ 
cational program and further develop the 
resources of the region. Recently, TVA has 
drawn up new master contracts with the 
seven state university systems in an effort to 
clarify and expand this cooperative relation¬ 
ship. Alabama Polytechnic Institute is one 
of these institutions which participates in 
these developmental activities. 

In northern Alabama much of what I have 
been talking about in rather abstract terms is 
today a part of the daily life of the people. 
The Alabama Agricultural Extension Service 
has had the main responsibility in carrying 
on this cooperative work in agriculture. In 
1949 the extension service conducted an ap¬ 
praisal of the program and concluded that 
contributions were being made in the follow¬ 
ing ways: 

1. Serving to demonstrate experimental re¬ 
sults on practical farms 

2. Providing a basis for research and ex¬ 
tension programs 
a. A medium for studying by experi¬ 

ment station personnel of results 
under farm conditions 

b. A medium for training extension 
personnel for assisting other farmers 

c. A medium for developing farm 
leadership 

d. A medium for disseminating proven 
practices to neighboring farmers 

3. Assisting in effecting adjustments in the 
agriculture of the area. 

Let us refer to some of the substantive 
changes in which TVA took a particular in¬ 
terest. It should be remembered that TVA’s 
participation took place largely through the 
test-demonstration program conducted by the 
Land-Grant College at the same time other 
agencies were making their own contributions. 
I should like to note some of these changes. 

One measure ol agricultural development 
is improvement in net farm income. Between 
1939 and 1949 net farm income in the whole 
state of Alabama rose from $112,000,000 to 
$278,000,000. In the fifteen Tennessee Valley 
counties net farm income rose from $36,000,- 
000 to $98,000,000. The percentage change for 
the state as a whole is 148; for the Valley 
counties it is 172. 

Due to better growing conditions than in 
other parts of the state, cotton production 
has tended to concentrate in the Valley coun¬ 
ties. Because of this and because of favorable 
cotton prices, income from crops has increased 
more rapidly than income from livestock and 
livestock products. The farmers of this area 
took advantage of this income opportunity 
and at the same time controlled soil erosion 
by such devices as terraces and winter-growing 
cover crops on the cropland. Statistics from 
Alabama Polytechnic Institute show some of 
the adjustments which have been taking place. 

In 1935, 11,000 acres in these fifteen coun¬ 
ties had been terraced. In 1951, almost a 
million acres (940,000 acres) were protected 
by terraces. In 1935, winter legumes were 
grown on 60,000 acres and by 1951 these soil 
conserving crops were grown on 308.000 acres 
—a live-fold increase. These winter legumes, 
in addition to providing cover loi the land, 
have been a new source of income through 
the seed harvested. 1 he amount ol legume 
seed harvested increased six times from 1955 
to 1951. Per acre corn and cotton production 
has also been raised for these northern \la 
bama counties. 

In working with all of the developmental 
opportunities, livestock production has not 
been neglected. Between 19.40 and 1950 there 
was an increase of 78 percent in the number 
ol all cattle and calves in the Valle\ counties 
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as compared to an increase of 61 percent in 
the remainder of the state. Milk production 
figures are not available from the census after 
1945, but from 1930 to 1945 milk production 
increased 17 percent in the Valley counties. 

In order to provide a foundation in land 
use for this livestock production, the acreage 
of improved pasture land in these fifteen 
northern Alabama counties has increased from 
2,000 acres in 1935 to 348,000 in 1951, accord¬ 
ing to Alabama Polytechnic Institute. The 
acreage of perennial hay crops, including al¬ 
falfa, sericea, and kuclzu, grew from 1,200 
acres to 166,000 acres during this same period. 
Here, again, these pasture and hay crops have 
been the foundation for the development of 
an important seed enterprise. No grass seeds 
were harvested in the counties in 1935. Nearly 
800,000 pounds of such seeds were harvested 
in 1951. 

TVA has participated in bringing about 
these changes. But, because many of these 
adjustments are in a desired direction, we 
should not be deluded into thinking that all 
of our problems have been solved and that 
there is no need for sustained high level ef¬ 
fort on the part of all concerned with this 
region. My assigned topic would have been 
different if you had expected me to discuss 
the problems I see in the future. However, I 
should like to comment briefly upon one 
such problem and to assure you that while the 
people of this area have met many of their 
problems in the past—they will not be free of 
them in the future. 

Unfortunately, the relationship of crop and 
livestock farming to wood production has not 
received its proper emphasis in our demonstra¬ 
tion program. In view of the fact that one- 
half of tlte land area in the Valley is in forest 
cover, we can ill afford to leave this problem 
in neglect in the coming years. We, as agri¬ 
culturists, need the assistance of foresters on 
this point. The integrated use of the farm 
woodlot or the farm forest as a part of a 
whole-farm business should be the subject of 
discussions, planning, and demonstration. 

Some of the land use changes that have 
been made and some of the ideas behind out- 
assistance in encouraging these changes have 
been outlined. In recent years we have been 

studying the extent to which the test-demon¬ 
stration farm has contributed to the spread of 
improved farming practices. A recent study 
made in western North Carolina clearly in¬ 
dicates that the test-demonstration farmers 
have led the way in adopting new and im¬ 
proved practices on their own farms and in 
getting other farmers to adopt improved prac¬ 
tices. Not only has the program developed a 
better agriculture in the area, but it has also 
developed rural leadership and community 
pride. 

From what has been said, the objective of 
expanding present and future satisfaction for 
people becomes clear. The emphasis has been 
to increase farm income, production, and 
levels of living by combining the existing land 
resources with larger quantities of other re¬ 
sources, including technical skill, machinery, 
fertilizers, and various other forms of capital. 
This, in essence, is a vertical expansion of 
resource productivity. 

A horizontal approach to such an objective 
is difficult in this Valley area, as there is no 
longer a land frontier. Many southern farm 
families have too little land, but unlike their 
ancestors, they cannot move to the open spaces 
of the West. For southern farmers, the only 
remaining frontiers are vertical expansion or 
non-farm employment. Thus, we close the 
circle of a whole economy and recognize that 
integrated resource development today covers 
not only farm and forest land but also fac¬ 
tories that use the resources of the land, the 
power of the rivers, and the energy and ca¬ 
pacities of its people and institutions. 

In summary, the philosophy of selling re- 
source-use which I have been arguing for 
hinges upon the creation of an environment in 
which the citizen will accept new knowledge 
and will exert effort to expand his own op¬ 
portunities. It is this type of environment 
which TVA has tried to create, and at the 
same time helping to supply some of the 
new knowledge. The task of continuing this 
work is not easy and the job is not finished. 
The nation as well as the region will benefit 
as the people of the Valley continue the de¬ 
velopment of their natural, capital, and hu¬ 
man resources—a job which they now have 
“well-started.” 
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HUMAN RESOURCE-USE AND REGIONAL EDUCATION 

by 

Dr. Redding S. Sugg, Jr. 

Staff Associate, Regie 

Atlanta, 

1 was asked to speak briefly on human re¬ 
source studies in Alabama. As you will have 
noted from my title, I have chosen to do so 
from the regional point of view. Alabama par¬ 
ticipates in the activities which are being 
developed under the Southern Regional Edu¬ 
cation Compact of 1948, and I mean to sug¬ 
gest to you the bearing which these activities 
have on human resource-use. 

Resource-use education, as 1 understand it, 
is based upon the principle that resources are 
defined in relation to human beings under 
given conditions. It is a fair enough play on 
words to say that all resources are human 
resources. The emphasis is on people as sub¬ 
jects and agents, not as material objects. The 
emphasis remains there when I think of the 
phrase human resource-use. I mean by this the 
rational activities of a free people intent on 
their economic and social well-being. It is cer¬ 
tainly not a new idea to consider education as 
a means of producing people with socially 
useful skills and to alter it as social needs 
alter. Here in the T. V. A. country and in 
the company of scientists and teachers, I can 
say nothing novel about education qualified 
by conceptions of efficient resource-use, in¬ 
cluding the efficient use of human resources 
as such and the creation of resources through 
discovering how to use them. I may, neverthe¬ 
less, be able to direct your eyes to an even 
broader horizon than that of this famous 
valley. 

For the fourteen states from the Chesapeake 
Bay to the Rio Grande have made an impres¬ 
sive beginning at organizing graduate, pro¬ 
fessional and technical education in clear re¬ 
lation to the development of natural resources. 
In the Southern Regional Education Board 
they have set up a planning body of unprece¬ 
dented range and opportunity. 

You are perhaps wondering who serves on 
this body and how it operates. The members 
from Alabama are Governor Gordon Persons, 
Mrs. Jeanne Berman of Montgomery, Dr. J. 
C. Blair of the State Department of Education 
and President F. 1). Patterson, ol Tuskegec 
Institute. T he governor of each of the fourteen 
states which are parties to the Regional Fdu 

nal Education Hoard 

Georgia 

cation Compact is automatically a member of 
the Board. He appoints three others, one of 
whom at least must be an educator. At present 
the membership of the Board divides into 
governors, college and university presidents, 
representatives—usually the superintendents— 
of state departments of education and legis¬ 
lators. There is nothing absolute about these 
classifications; some Board members do not 
fall into them. 

The Board functions through a small execu¬ 
tive staff with oflices in Atlanta which are 
supported by appropriations from each of 
the legislatures which approved the Regional 
Education Compact. This document provides 
that the Board “shall have the power to enter 
into such agreements or arrangements with 
any of the States and with educational institu¬ 
tions or agencies as may be required in the 
judgment of the Board to provide adequate 
services and facilities for the graduate, pro¬ 
fessional and technical education for the 
benefit of the citizens residing in the re¬ 
spective states within the region. . .” In its 
by-laws the Board has stated its purpose as 
follows: “The Board shall be devoted to the 
task of assisting states and institutions and 
agencies concerned with higher education in 
their efforts to advance knowledge and to 
improve the social and economic level of the 
Southern region. In aiding such states, in¬ 
stitutions, and agencies the Board shall ex¬ 
plore fully, recommend, where desirable, and 
develop, where needed, interstate collabora¬ 
tion in the support, expansion or establish 
ment ol regional services ot schools for 
graduate, professional and technical educa¬ 
tion.” 

Although the Bottl'd expresses no ambition 

to organize highet education exclusiveh with 

respect to resource-use, all ol the programs 

which have been attempted In it have this 

bias in some degree. In Mabama specific ;u 

tivities being carried on through the Bo.ml 

may be seen at Auburn in the School of 

Veterinary Medicine and the Department ol 

Forestry; at I'uskegee in the School ol Yetcii 

nary Medicine: at the Medical Gollcgc ol 

Alabama; and, at tin earlier stage, in the sta 
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tistical divisions of both Auburn and the 
University, and in the University’s School of 
Nursing. 

Let me describe the regional education 
programs of which these are representative 
and then sketch in their background insofar 
as human resource studies are concerned. At 
present nine are operating: in dentistry, 
medicine, veterinary medicine, social work, 
city planning, forestry, pulp and paper, ma¬ 
rine sciences and petroleum sciences. Thirteen 
others are at various less advanced stages. At 
least eighty have been suggested. All of them 
are based upon the interest and capacity, 
present and potential, of Southern colleges 
and universities which wish to render regional 
services. 

Currently these institutions render regional 
services through two sorts of programs dis¬ 
tinguished less in purpose than in mode. One 
sort of regional education program is based 
on contracts between states and the Board 
and between the Board and institutions, in¬ 
volving the exchange of funds and students. 
The other sort is based on Memoranda of 
Agreement. The most widely known regional 
programs are the contract programs in den¬ 
tistry, medicine, veterinary medicine and 
social work. Under these, states are simply 
buying places for their citizens in professional 
schools outside their jurisdiction. The im¬ 
plications for resource studies are chiefly those 
of the professions concerned. 

This spring the first four-year class of re¬ 
gional students will be graduated. It appears 
that most of them will return to their home 
states to practice, so that these states will get 
the new blood they need in the professions 
without having to establish schools of their 
own. The schools which provide services to 
the contracting states are strengthened by an¬ 
nual payments from the states for each student 
they enroll—$1,500 for each dental or medical 
student, $1,000 for each veterinary student, 
$750 for each social work student. The stu¬ 
dents pay their own tuition but are spared 
out-of-state fees. Over one thousand are now 
enrolled in nineteen institutions. 

But with regard for resource studies, the 
Memoranda of Agreement programs are more 
directly interesting. They involve no contrac¬ 
tual exchanges of students and funds. They 
embody joint planning and collaboration in 
instruction and research among universities 
and cooperation among industry, government 
and universities throughout the region. Their 
subject matter concerns the development and 
use of the region’s resources. Parties to the 

Memoranda of Agreement are universities and 
the Board. The criteria which they apply in 
judging whether a given field should be ap¬ 
proached through a Memorandum of Agree¬ 
ment are roughly these: it must be costly: it 
can be developed properly by one or a few 
institutions so as to meet the needs of the 
whole region; it promises to produce research 
results and personnel important to the social 
and economic development of the region. 

One of the best examples of the Memoranda 
of Agreement programs may be seen in 
Auburn’s Department of Forestry, which is 
one of the six accredited schools of forestry 
now cooperating in a regional program. This 
program began with the appointment of a 
commission of the Southern Regional Edu¬ 
cation Board, composed of representatives of 
industry and government agencies, the forestry 
schools and the Society of American Foresters. 
This group studied the role of forestry and of 
the forestry schools in the Southern economic 
and social structure. It made its first report in 
1949 and recommended in 1951 that the 
Board and the forestry schools enter into a 
Memorandum of Agreement. 

Finder this agreement a committee of the 
schools and the board was established which 
plans ways in which training and re¬ 
search conducted at each school can be fitted 
into a total program which meets needs of the 
region as effectively as possible. It is working 
out a method by which students will be able 
to take the first two years of their forestry 
course at other schools, including land-grant 
and liberal arts colleges, and then transfer 
without loss of time to the accredited forestry 
schools. It is also developing a joint recruiting 
program, and it expects to develop joint re¬ 
search projects and to avoid duplication by 
exchanging inf mnation among the schools. 
Finally, it plans to establish a committee of 
industrialists, representatives of government 
agencies and the schools to determine ways by 
which the education and research can be 
better supported through contributions from 
industry and government contracts, as well 
as through legislative appropriations. 

Such activities as these in forestry are ex¬ 
pected to produce certain benefits, whatever 
the field. Through periodic southwide plan¬ 
ning, important elements of the regional 
economy can be emphasized and publicized; 
it may be possible to set up priorities in re- 
source-use developments. Schools in a given 
field can begin, to differentiate their research 
and teaching and develop specialties with 
the assurance that they complement rather 
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than duplicate or compete with programs at 
sister institutions. The result should be a 
total regional program of great excellence 
representing the most efficient possible use of 
energy. Efforts of the schools, moreover, can 
be focused more directly than at present upon 
scientific and personnel problems of the in¬ 
dustries and government agencies which are 
vital to the full development of the resources. 
Arrangements can be made with industry and 
government to make available to the uni¬ 
versities research and education facilities 
which they might otherwise have to duplicate 
on their campuses. And this system of uni¬ 
versity-government-industry cooperation would 
appeal strongly to sources of private funds 
which do not now find their way into South¬ 
ern institutions. Furthermore, research and 
educational needs of states which do not have 
a given type of school can be met through 
regional programs, making it unnecessary for 
such states to duplicate facilities existing else¬ 
where in the South. 

The Southern Regional Education Program 
is evolving as part of the economic and social 
development of the South which has become 
so notable a feature of the national scene dur¬ 
ing the past fifteen years. The regional con¬ 
cept, which was not so long ago defensive 
and divisive, appears here in positive guise. 
It is a flexible category relating more to phy¬ 
siographic and demographic features than to 
political areas, which cut across the so-called 
resource regions and hamper planning with 
respect to them. Accordingly the regional con¬ 
cept as applied to education entails a basic 
relation to resource-use; and this relation 
breeds a regionalism motivated by a practical 
ambition for self-improvement which in turn 
produces contributions to the national life 
while maintaining local identity. 

Such a program implies the assessment of 
resources and needs as a condition of intelli¬ 
gent educational planning. We know, of 
course, that the rapid industrialization of 
the region has direct impact on professional 
and technical education. In 1940, almost 32% 
of Southern workers were in agriculture; by 
1950 the proportion had dropped to 20%. In 
1940, 49% of Southern workers were in in¬ 
dustry; by 1950, the figure was 61%. In both 
years the percentage of service workers re¬ 
mained at about 19%, but there was an im¬ 
portant shift upward from lower-income 
occupations such as domestic service. The 
proportion of professional and technical 
workers grew from 6.3% to 7.4%. It is typical, 
I think, of the new regional spirit that we 

seek the meaning of these figures in the na¬ 
tional context and are not content with them 
simply as evidence of Southern progress. We 
make the comparison, and discover that in 
1940, the percentage of all workers in the 
country in agriculture was 18.4; the percent¬ 
age in industry was 61.1. Ten years later 
agricultural workers made up 12.5% and 
industrial 67.3% of the national labor force. 
The South, in other words, was approaching 
in 1950 the conditions of the whole country 
as of 1940. It proposes that the next showing 
will be even better, and it begins to consider 
the possibilities of outstripping the national 
averages for the first time since the traumatic 
defeat of 1865. The job for Southern educa¬ 
tion comes clearer as a result. 

I know better than to quote figures at 
length. I hope you will bear with me for a 
bit longer, however, through a fewr more. 
Between 1930 and 1950, income payments to 
individuals in the South increased by 308%, 
while in the United States as a whole the in¬ 
crease was only 196%. In 1930, the South 
xeceived 15% of the national income; in 1950, 
it received more than 21%. As the region 
begins to catch up with other sections, it is 
interesting to note that within the region 
state support of higher education has not kept 
pace with personal income. Between 1930 and 
1950, state support of colleges and universities 
in the South increased by about 280%, as 
compared with the 308% increase in personal 
income. 

I cite such figures, which have been com¬ 
piled by Dr. Heath Is.. Riggs of the Board 
staff, to suggest the relations which are being 
established between regional education and 
regional resources and needs. The comparison 
with national conditions prevails in regional 
education also; so does the ambition to im¬ 
prove on them. A series ol studies is in 
progress—studies of performance and potential 
of Southern institutions as compared with 
others; studies ol the llow ol Federal research 
contracts to the nation’s campuses as com 
pared with the flow to the South; studies of 
the complex relations ol education and in¬ 
dustry and government; studies of the methods 
of financing higher education: studies of the 
migration ol students. Upon the accumulating 
data we should be able to tnodilv and invent 
social and administrative devices which bring 
education into an increasingh organic relation 
to resource-use. 

Already it can be said, and the saving can 
be' documented, that the region can do this 
or that -—it can be said, for instance, that it is 
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now capable of important developments of 
certain graduate and professional fields. If 
it does not do this it will not only slow down 
the optimum utilization ol its natural re¬ 
sources; it will also continue to lose competent 
people, who will migrate to other regions for 
their education, and it will in ellect deny 
education to many people of native compe¬ 
tence who cannot get away to school, lint, as 
I have indicated, it can be shown that the 
region is getting the money necessary for the 
expansion of graduate, technical and profes¬ 
sional education. This money, if it is spent 
on education with a canny view to resource 
development, would be an incalculably profit¬ 
able investment, it is toward this end of spend¬ 
ing increased amounts of money as wisely as 
possible for expanded graduate, technical and 
professional programs that the universities 
and states of the South are working together 
in the Southern Regional Education Program. 

Let me underline the identity ol regional 
education and resource-use, including specific¬ 
ally human resource-use, by way of summary. 
The Southern Regional Education Board is 
a public, interstate agency established by the 
legislatures ol fourteen states. It is responsible 
for aiding states and universities to cooperate 
in planning and conducting programs of 
graduate, technical and professional education 
which will detect and meet the needs of the 
region. To do this, the Board must study the 
educational systems and the social and eco¬ 
nomic possibilities of the region. The Board 
must achieve the support and cooperation of 

many agencies and institutions. It has no 
power to command modification of present 
practices or the initiation of new ones; its 
method of work can only be that of common 
initiative and collaboration. 

If graduate, technical and professional edu¬ 
cation and research are to be planned in such 
a way that they contribute directly to the 
solution of resource development problems 
and to the understanding of resource-use po¬ 
tentialities in the region, regional educational 
activities must be derived from those problems 
and potentialities. Heretofore they have been 
defined only in the most general terms, and 
little effort has been made to derive educa¬ 
tional and research activities even from those 
general definitions. To accomplish its pur¬ 
poses, the Board must stimulate and guide a 
series of efforts which will result in accurate 
derivation of education and research from 
resources and needs. It must do so through 
wide participation of industry, government, 
agriculture and the professions as well as the 
universities. 

Alabama, as a constituent of the regional 
education program, is taking part in a com¬ 
plex undertaking which has important bear¬ 
ing on both resource-use studies, in the aca¬ 
demic sense, and on resource-use itself. For 
the regional education program can be con¬ 
sidered a determined attack upon the prob¬ 
lems of institutional lag. The solution of these 
is as important as the invention of machinery 
or the development of physical processes 
which transform environment into resources. 

STUDIES RELATING TO SOIL AND WATER RESOURCES 

by 

E. G. WlESEHUEGEL 

Chief, Forestry Investigations Branch, TV A 
Norris, Tennessee 

I have been requested to discuss studies being 
conducted by "EVA having a relation to the 
soil and water resources of Alabama. Since 
many of the studies being conducted may 
possibly be applicable to Alabama conditions, 
I shall cover these as well as those which are 
actually conducted within the State. The lat¬ 
ter group is small and meagerly covers the 
kind of program which state and federal 
agencies should Ire carrying on if watershed 
development programs are to be conducted 
on the basis of full factual information con¬ 
cerning the relationship of climatic, soil, and 
cover factors to the water cycle. 

The importance of investigations in this 

field has recently been brought to the fore by 
the report of the President’s Water Resources 
Policy Commission.1 In Volume I, Chapter 7, 
of this 2,000 page work is described the need 
for basic information concerning soil and 
water resources. This work points out the wide 
range of specialized fields in which facts are 
required if we are to understand, control and 
make the best use of our water resources. It 
points out that in addition to the measure¬ 
ment and study of various physical, chemical 
and biological factors, a sound, logical pro¬ 
gram of research is also needed concerning 
population, income, employment, production, 
damage from Hoods and drought, as well as 
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facts relating to agriculture, forestry, fishing, 
mining, manufacturing, transportation, power, 
water supply, stream pollution, recreation, 
and perhaps other activities. For example, air 
pollution, which we know affects plant life 
and consequently the water cycle, has been 
vividly demonstrated in Tennessee’s extreme 
case in the Copper Basin, and is of increasing 
importance in the vicinity of large steam 
plants now under construction. 

Needless to say, TVA is conducting certain 
studies in all of these latter fields, but a dis¬ 
cussion of such a broad field is impossible in 
the time allotted to this panel and therefore 
my remarks will be confined to an appraisal 
of the more directly related programs of in¬ 
vestigation concerning some of the most im¬ 
portant of the needs, as mentioned by the 
W ater Policy Commission. 

Data concerning the frequency, intensity 
and distribution of precipitation in the Ten¬ 
nessee Valley portion of north Alabama are 
available and have been collected by TVA 
and the U. S. Weather Bureau over a long 
period of time. We know that the 60 year 
mean for precipitation is approximately 51 
inches and may vary from a low of 37 to a 
high of 63 inches. Daily, monthly and seasonal 
records are available for most localities, to¬ 
gether with computed maxima, minima, and 
means. Such records are essential to the devel¬ 
opment of a basic knowledge of soil-water 
relationships. In some localities these data 
are supplemented by evaporation data col¬ 
lected by TVA’s Hydraulic Data Branch. 
However, exact information on transpiration 
by trees and agricultural crops is lacking be¬ 
cause field methods for their determination 
have not yet been satisfactorily developed. 
Measurement in the laboratory is possible, but 
there is no assurance that such measurements 
have any correlation with transpiration under 
field conditions. For instance, in a study con¬ 
ducted in Tennessee2 TVA foresters deter¬ 
mined hourly transpiration, using the cobalt 
chloride method and, as a standard of com¬ 
parison, gravimetric water loss from small 
potted plants. The data obtained showed no 
consistent relationship to the gravimetric ob¬ 
servations but showed a high degree of vari¬ 
ability. So far as I have been able to 
determine, exact information on transpiration 
by our many trees and plants is a phase of 
the water cycle concerning which we still 
deal in gross generalities. 

In determining the effect of vegetal cover 
and land use on peak rates of discharge, dis¬ 
tribution of runoff, sediment loads and 

erosion, fragmentary information is available 
for certain conditions. Considerable plot work 
has been done with certain kinds of cover 
crops. As yet we have not achieved a method 
of correlating plot work to small watersheds, 
small watersheds to medium-size watersheds, 
or medium-size watersheds to large ones, in 
a way adequate to persuade engineers and 
planners to use these data for application in 
the solution of large watershed development 
projects. However, it is in this field that 
much of our TVA research has been con¬ 
ducted. TVA recently released a report on 
the White Hollow watershed,3 an area cov¬ 
ering approximately 1,750 acres in east Ten¬ 
nessee, which 15 years ago contained consid¬ 
erable acreages of abandoned farm land. This 
watershed was reforested and continuous mea¬ 
surements of discharge, silt, rainfall, ground- 
water and cover conditions have been made. 
I do not have time to review this report, 
but one of the unexplainable things and sur¬ 
prising facts discovered was that the refor¬ 
estation of the area and the doubling of the 
volume of the forest had no effect upon the 
total water yield. Why was there no loss from 
transpiration? Perhaps some day we may 
know. The other factors of the study were as 
expected. Peak discharges reduced by five 
times, low flows increased, and so forth. 

We have a similar watershed in the badly 
eroded ioessial area of Flendcrson County, 
Tennessee, on a watershed of about 80 acres 
which also has been completely reforested. 
The gullies are now healed, cover is probably 
90 percent established, siltation has been re¬ 
duced from about 20 tons to one ton per acre 
per year and a report on this watershed will 
soon be forthcoming. It may have some ap¬ 
plication to certain portions of Alabama. Some 
smaller watershed studies were also established 
in the denuded area in the Copper Basin.1 
Planting lovcgrass and pine trees successfulb 
stopped erosion; runoll peaks were reduced 
and the possibility of the control ol this ex 
treme situation through reforestation was 
demonstrated. 1 he Tennessee Coppei Com 
pany is now engaged in an extensive reforesta¬ 
tion program.'1 Other investigations have also 
been conducted on local climate as affected In 
the removal ol vegetation.*1 

The effect ol land management practices on 
soil-water relationships has received recent im 
petus within TVA since the adoption ol the 
Tributary Watershed Program. I Ins program 

was designed In I \ \ as a means lot apphtng 
a full development program to watershed 
areas tanging in si/e front SO thousand to 200 
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thousand acres, so that the results of improved 
land use and social and economic improve¬ 
ment might be assessed in terms of benefits to 
stream llow and siltation. A program of re¬ 
search conducted in connection with the 
Tributary Watershed Program includes three 
types ol studies: 

1. Single practice studies—The purpose of 
these is to determine the effects of the 
planting of a single crop or the use of a 
cultural practice on a single crop upon 
the regimen of the stream and under¬ 
ground water. These studies involve the 
use of small watersheds ranging from a few 
acres to as much as 15 or 20 acres. A proj¬ 
ect set up in North Carolina has lor its 
purpose the study of the effect ol the use 
of sloping mountain lands for improved 
pasture. Another project is scheduled for 
establishment in Tennessee this year. 

2. Combined practices projects—The purpose 
of these is to study the effect of two or 
more of the single practices applied on 
the same watershed. None ol these projects 
has as yet been established. 

3. Pilot subwatershed projects—These areas 
would be one to three thousand acres in 
extent, including 20 to 40 farms and upon 
such watersheds an intensive program is 
applied, seeking the fullest possible eco¬ 
nomic use for the lands, compatible with 
watershed management objectives. Meas¬ 
urements are made of all hydrologic fac¬ 
tors as well as input-output studies on 
agriculture and forestry production. One 
such study is being established in the 
Asheville Basin in Buncombe County, 
North Carolina, this year. These studies 
require an evaluation of the effects of 
management practices, require the collec¬ 
tion and analysis of detailed data on all 
phases of the water cycle, including raiu- 
fall, runoff, underground water, land use 
changes, etc. ft is the hope that they may 
also indicate the extent to which probable 
benefits justify public cooperation with 
land-owners in the application of improved 
watershed management practices. 

Data obtained from such watersheds should 
be ol use in planning larger watershed proj¬ 
ects. If this is the case it is essential that the 
practicality of the measures recommended 
must first be determined through economic 
and land use studies which are related to 
specific soil types and land use classifications. 
Thus TV A cooperates with the Soil Survey in 
carrying out its program in the Tennessee 

Valley area. As rapidly as possible it is also 
carrying out a complete program of aerial 
photography and topographic mapping which 
will be useful in applying the data collected. 
The production potentialities for certain soils 
which will be the outgrowth of some of these 
studies will determine whether under inten¬ 
sive agricultural and forestry practices water 
should best be kept on the land for the pro¬ 
duction of crops or allowed to run into the 
river for navigation and the production of 
hydro-electric power. Resource surveys such as 
those mentioned above are essential to making 
such determinations. Recently the Forestry 
Relations Division completed surveys in this 
area for the Bear Creek and Flint Creek 
watersheds and for Lawrence and DeKalb 
Counties. The reports on Lawrence7 and De- 
Kalb* Counties and Bear Creek Watershed0 
have been published and are available. The 
Flint Creek report should be published this 
next month and others are scheduled for 
succeeding fiscal years. These reports point 
out management improvements which can and 
should be made in the interests of increased 
forest productivity and improved watershed 
management, each of which is fortunately, 
compatible with the other. 

We have found that the development of 
high volumes on timber stands is not in¬ 
compatible with improved watershed manage¬ 
ment. if the same proves to be true in the 
achievement of the optimum income from 
agricultural lands, the problem of achieving 
optimum watershed management will be 
simple indeed. What are needed, and soon, 
are more of the basic facts. 
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Section VI 

LOW TEMPERATURE CARBONIZATION OF COAL 

by 

Carl Bordenca 

Assistant Director, Southern Research Institute, Birmingham, Alabama 

The low temperature carbonization of coal 
has been of interest for a number of years. 
Inventors and investors have been attracted 
by its possibilities, its advantages and its 
scope. Yet there has probably been no field 
of interest that has suffered as greatly through 
misrepresentation, mismanagement and gen¬ 
eral exploitation. 

It will be my purpose today to give you 
very briefly a factual presentation of low 
temperature carbonization and to acquaint 
you with its history, 23roPosecI methods of 
operation, their advantages, as well as their 
limitations. 

In the first place, what is low temperature 
carbonization? As defined by Fieldner, it is 
the heat treatment of coal in the absence of 
air at temperatures of 450° to 700° C as dis¬ 
tinguished from the usual high temperature 
carbonization at temperatures of 900-1200° 
C. As a result of this difference in treatment, 
there are obtained products which differ 
widely both in quality as well as quantity. 

For example, depending upon the mode of 
operation, as much as three times the quan¬ 
tity of tar may be obtained in the low tem¬ 
perature process as in the high temperature 
operation. 

I he tar produced by the low temperature 
carbonization process is characterized by hav¬ 
ing a high acid content, and containing naph¬ 
thenic and paraffinic type hydrocarbons as 
opposed to the high temperature products 
which are mainly aromatic (containing ben¬ 
zene, toluene, naphthalene, etc.). 

While a larger volume of gas is obtained 
from the high temperature operation, the gas 
from the low temperature process has a higher 
heating value. The table shown in the first 
slide summarizes typical yields. 

Fhe char obtained from the low tempera¬ 
ture process has a porous structure similar to 
that of high temperature coke but a some¬ 
what higher volatile-matter content. Its hydro¬ 
gen content is higher and with its open porous 
structure, the char is found to be readily ig- 
nitable and free-burning. The following table 
shows the relative reactivity of the cokes as 

determined by the critical air blast method. 
This consists essentially in determining the 
minimum air current with which coke of a 
given size will continue to burn under stand¬ 
ardized conditions. The lower the amount of 
air required, the higher the reactivity of the 
fuel tested. 

As has been pointed out, an important 
feature of the low temperature carbonization 
process is the production of larger quantities 
of tar. This is so because of the low tempera¬ 
ture used which does not permit the decom¬ 
position of part of the tar to give gaseous 
products. The problem therefore in the low 
temperature process is the proper transfer 
of heat to the coal in such a way as to effect 
the proper decomposition. Most of the pro¬ 
cesses which have achieved some degree of suc¬ 
cess are those which have been successful in 
solving this problem. Successful means of low 
temperature carbonization have involved 
generally three schemes of eliminating the 
heat transfer problem. The first of these has 
been the heating of coal in thin layers. The 
second has involved the stirring of the coal 
while being maintained in contact with 
heated surfaces. Fhe third means has been 
to keep each particle of coal in constant and 
direct contact with some heating medium. I he 
carbonization of coal by heating in thin lavers 
is typified by two types of processes. I'he lust 
of these involves the heating of coal in vertical 
layers using narrow retorts. One of the most 
important erf these has become known as the 
Coalite process. I his is probable the most in 
teresting and important of (lie low tempera 
ture processes and was evolved from the 
original work done b\ Parker. In this process, 

the retorts arc' led with coal at the top and 
disc harged periodic alb into cooling c hambe rs 
below the retort, one cooling chamber being 
provided for each ol two retorts. 1 he retorts 
themselves are heated l>\ means of radiation 
from Hues in which the' retort gas is burned. 

There are a number of processes which 
have used thin horizontal lasers lor the' heat 
ing ol the coal. One ol the- most important 
ol these was probable the' Piron ( aiaeristi 



process which was operated commercially by 
the Ford Motor Company both in Ontario 
and at River Rouge, Michigan. This process, 
shown in the next slide, utilized the traveling 
type belt or grate carrying a thin layer of coal 
passing over the surface of the heated lead 
bath, all within a brick distillation chamber 
which was heated by gas burning flues. The 
unit was provided with generators or recuper¬ 
ators above the chamber to recover the heat 
of the waste gases. The conveyor plates carry¬ 
ing the coal in i/9 inch layers were heated to 
1200° F. 

Fhe second group of coal processing meth¬ 
ods which has enjoyed some degree of success 
has been those which stirred the coal in con¬ 
tact with the heated surfaces. One of the most 
highly successful of these was the Hayes pro¬ 
cess. The first commercial plant using the 
Hayes process was put into operation at 
Moundsville, West Virginia in 1928. The coal 
processed for the most part was mined from 
the Pittsburgh No. 8 seam by the Ben Frank¬ 
lin Coal Company whose operations were 
immediately adjacent to the carbonizing plant. 
As shown in the next slide, the Hayes process 
uses a horizontal rotating cylinder about 20 
inches in diameter and about 20 feet long. It 
has an internal reversing screw to give the 
effect of three or more times the length of 
travel to material being processed. In this 
externally heated retort, the screw also serves 
to act as a scraper to clean the inside of the 
retort itself. 

Very recently the Pittsburgh Consolidation 
Coal Company has announced the building of 
a large pilot plant to test the commercial 
feasibility of its low temperature carbonization 
process. Presumably this will be a modification 
of the Disco process shown in the next slide. 
The process will convert a ton of coal to 1400 
lbs. of solid fuel char and it will obtain from 
37 to 40 gallons of liquid tar and some gas. It 
is said that the char will provide a high grade 
boiler fuel while the tar can be refined to yield 
creosotes, tar acids or electrode grade carbon. 

In the third type of operation, the coal par¬ 
ticles are kept in constant and direct contact 
with the heating medium. Most recently two 
processes employing the fluidized solids tech¬ 
nique have been disclosed. First of these is 
the Parry process which has been designed 
particularly for the use of lignites or low 
grade coals. The Parry process shown in the 
next slide begins with the flash drying of 
crushed coal or lignite in the high velocity 
fluidized bed which carried the dry coal over 
to a collecting cyclone. The dried coal from 

this receiver is then fed to the bottom of the 
vertical retort which is operated at about 
500° C. The resulting char and destructive 
distillations products are carried over the top 
of the retort and separated in a large cyclone 
followed by a small cyclone and the distilla¬ 
tions products are condensed from the make 
gas. 

Fhe Singh process shown in the next slide 
uses a fluidized bed of crushed coal in the 
first unit as a dryer or oxidizer. A second unit 
is the devolatilization retort from which the 
destructive distillation products are removed 
and condensed without appreciable carry over 
of the fluidized solid particles remaining in 
the retort. Heating of this fluidized bed is 
accomplished by withdrawing of a portion of 
the char to the third retort known as the 
heater wherein the temperature of the char is 
raised by a slight partial oxidation of the 
fluidized char with air. This hot char from 
the heater is then returned as a fluidized solid 
to the devolatilization retort and mixed there¬ 
in with the dried fluidized coal feeding. Thus 
the heat required for carbonization is supplied 
by mixing dry coal with char that has been 
heated to a slightly higher temperature than 
required in the distillation retort. The char 
product is thus removed in the fluidized state 
from either the devolatilization retort or the 
heater retort. 

In mentioning the processes that I have, I 
do not mean to give the impression that the 
problem of low temperature carbonization has 
either been solved or abandoned. Every day 
someone else is trying a different method of 
low temperature carbonization. As an ex¬ 
ample, very recently an announcement was 
made by the Chicago, Wilmington and Frank¬ 
lin Coal Company of a pilot plant which they 
had recently put into operation at their New 
Orient mine in West Frankfort, Illinois. This 
unit is designed to produce about 16 tons 
of low density, non-smoking fuel from the 
24 hour day production. This process was 
developed by George Wallace and is said to 
produce an economic product from what es¬ 
sentially was a waste material. The process 
consists of the carbonization of coal at low- 
temperature in an arrangement consisting of 
oven trays where the coal is carbonized and 
put under pressure to form briquettes or 
loaves. Here again, the object of the process 
has been to produce a smokeless fuel which 
will find a great market for use as a domestic 
heating fuel where smokeless characteristics 
have been required by city ordnance. 

I mentioned earlier some of the possible 
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advantages and disadvantages ol low tempera¬ 
ture carbonization. As for the advantages, it 
may be stated that the low temperature car¬ 
bonization produces tar oils in much larger 
volume than from the high temperature pro¬ 
cesses. The char produced from the low tem¬ 
perature processes is reported to Ire more re¬ 
active than that from the high temperature 
process. T he low temperature gases are richer 
in heat values. The low temperature process 
with properly designed heating surfaces should 
consume less fuel. The most distinct advantage 
is probably the use of low grade, non-coking 
coals which would not be suitable for the 
high temperature processes. 

As to some of the disadvantages of the low 
temperature process, we can list the following: 

l ire tar produced from the low tempera¬ 
ture process is different from that of the high 
temperature and would therefore require con¬ 
siderable study to assure its proper economic 
use. The char produced from the low tempera¬ 

ture process is not suitable for metallurgical 
use which appears to be the greatest outlet 
for coke. Effecting a suitable heat transfer 
to the coal during the low temperature opera¬ 
tion has been the greatest problem. This ap¬ 
pears to be somewhat successfully solved by 
the Singh and Parry fluidization processes. 

Yields oi Carbonization I’kocesses 

High Low 

T einp. Temp. 

Coke, %. . 60-70 70-80 

Volatile Matter, %.... 1-2 7-15 

Gas, cii ft/ton . 11,500 4,000 

Heating Value, Btu/cu ft 550 900 

Tar, Gal. 10-12 20-30 

Sp. Gr. 1.19 1.08 

Light Oil, Gal. . 2.5-3.0 2.5-3.0 

Ammonium Sulfate, LI).. 25-30 

Coke Reactivity 

10-12 

Cab Value 

Low Temp. Coke 0.017 

Anthracite . 0.039 

High Temp. Coke . 0.057 

Section VII 

SOME PRINCIPLES TO BE INCLUDED 

IN HIGH SCHOOL CHEMISTRY COURSES 

by 

William R. Smithey, Jr. 

Birmingham-Southern College, Birmingham, Alabama 

The opportunity to talk to this group about 

the role of the high school chemistry course 
and its relation to the first college course in 
chemistry is one that I do not take lightly. 
For several years now we in the Chemistry 
Department at Birmingham-Southern College 
have made certain observations about the 
progress, initiative, ability and study habits of 
our students in general chemistry. 

We recognize that our aims are high in 
that we attempt to give a sound first year 
course in general chemistry that will prepare 
chemistry majors, pre-medical and pre-dental 
students for the subsequent courses in our 
field while at the same time, we are giving 
the biology majors, engineering students, and 
other science majors what may lie then only 
formal training in chemistry. 

Such variations in vocational interests put 
a big responsibility on the shoulders ol the 
instructor. 

We arc always interested in trying new 
methods of presentation, new approaches to 

the handling of the laboratory work, and any 

other innovations that might possibly be ol 

help in stimulating at least the average and 

better students, and in increasing and main¬ 

taining the interest and curiosity ol all stu¬ 

dents. Change for the sake of change is not. 

of course, a sound policy. 

While we have never quite achieved our 

desired goals, we think we continue to learn 

more about the course and about the problem 

of getting the desired information into the 

head of the student. We strive to teach the 

student to reason logicalh. 

Closer relations between the high school 

teachers and the college general ehemistiv 

instructors can do much to help both groups 

solve mutual problems. I lie high schools, it 

can be assumed, want to make then chemistr\ 

courses a practical, interesting introduction 

to the science' as well as a reasonable prepara 

t ion lot the college com sc'. 
It is out opinion that high school teachers 

can best serve the interests ol then students 



il they will emphasize these major principles— 
called here the seven salient subjects that 
surely startle and stagger some steady, stalwart 
students. 

1. Scientific method. 
2. Symbols, formulas, etc. 
4. Safety in laboratory. 
I. States of matter and their properties. 
5. Selected theories, laws, relationships. 
fi. Solving word problems. (Dimensions!) 
7. Solution (concentration) relationships. 

1’he term “scientific” has been used and 
abused in many ways during the past few de¬ 
cades. While often used as a synonym lot 
“systematic” or “organized,” the word “scien¬ 
tific” is derived from the Latin meaning 
“knowledge.” Dr. Ward Pigman 1 in a recent 
article in the Chemical and Engineering News 
entitled “Science At Bay” makes an interesting 
appraisal of the current status of the terms 
“science,” “scientific” and “Scientific method.” 
He makes a strong plea for greater public ap¬ 
preciation for “basic science,” that is the fun¬ 
damental investigations in “pure science” that 
may not result in practical applications or 
developments for many years. Dr. Pigman 
concludes that “applied research” for the solu 
lion of immediate problems will probably not 
add greatly to our storehouse of true scientific 
knowledge. 

An appreciation of the “scientific method” 
and a general understanding of the way in 
which basic knowledge is accumulated can Ire 
imparted to high school students. 

ft has been our experience that students 
with a high school background in chemistry 
know or can readily learn the symbols for the 
various elements. They do not, however, seem 
to have an appreciation for the significance of 
such symbols in formulas and chemical equa¬ 
tions. This is indicated by the difficulty they 
encounter in problems involving the deter¬ 
mination of empirical and molecular formulas. 
Sometimes confusing is the fact that a symbol 
such as “Ca” while usually representing a 
gram atom of calcium may sometimes indicate 
an atom of the metal. Likewise “H” may 
stand for a single hydrogen ion or in another 
instance imply one gram ionic weight of the 
ion. 

Safety is perhaps at first thought an in¬ 
truder on our list of suggested topics for high 
school courses. We feel, however, that a full 
realization of the potential hazards of the 
laboratory must, be imparted to the student at 
the very beginning. Carelessness, trifling, un- 

1. Chem. and Eng. News 31,652, (1953). 

neccessary noise, unauthorized “experiment¬ 
ing” can not be condoned, i bis is perhaps a 
more difficult idea to get across at the high 
school level. Nevertheless, students with an 
appreciation for proper laboratory procedure 
will line! it easier to conform when they move 
on to the college laboratories. 

An understanding of the general properties 
ol the three states of matter should certainly 
be expected of the high school chemistry stu¬ 
dent. The more obvious qualitative relation¬ 
ships are easily taught but some important 
but perhaps subtle points are often neglected. 
The evidence for the ionic nature of salt crys¬ 
tals, the vapor pressure of solids such as camp¬ 
hor and “moth balls,” the kinetic energy-temp¬ 
erature relationships, the study of properties 
that vary with the type of valence bonds such 
a melting point, solubility, etc., are a few of 
the things that should fit very nicely into this 
section of the course. 

One fundamental relationship which is very 
often used without much real understanding 
or appreciation is Avogadro’s number. It is 
difficult to overemphasize the significance of 
this contribution. Our students learn the def¬ 
inition and can use Avogadro’s number in the 
solution of numerical problems but too few 
gain a realistic understanding of its relation¬ 
ship to the relative atomic weight tables, the 
calculated weight of an atom or molecule, 
Gay-Lussac’s law of combining volumes, 22.4 
liters, etc. If these relationships were given 
special emphasis in the high school course, 
then it is probable, or at least possible, that 
their true significance might be realized by 
the students during their college course. 

Other basic relationships that should be 
stressed are: the gas laws, electrolysis, oxida¬ 
tion-reduction, Le Chatalier’s principle, Dal¬ 
ton’s atomic theory with subsequent modifica¬ 
tions, general periodic table relationships, 
(atomic number, valence, etc.) 

These topics are all very important to the 
college course and, in general, can be readily 
understood and applied by a conscientious 
high school student. 

Too often have we heard this comment, “I 
can get the chemistry but that math is beyond 
me.” Actually these students have trouble in 
“translating” chemical “word problems” into 
reasonable arithmetic proportions. Very sel¬ 
dom clo students go wrong once they have a 
problem properly “set up.” 

Perhaps the root of this difficulty lies in the 
fact that “word problems” seem to be disap¬ 
pearing from our high school mathematics 
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courses and are encountered less frequently 
in college algebra than was the case some 15 or 
20 years ago. 

Whatever the cause of the difficulty may be, 
high school teachers can perform a great serv¬ 
ice for their students by stressing word prob¬ 
lems involving calculations based on chemical 
equations (weight to weight, volume to vol¬ 
ume, and weight to volume). The concept of 
“percentage” stumps many who should be able 
to solve such problems with ease. 

In all numerical problems we hope the high 
school instructor can teach the importance of 
a neat and orderly approach with the use of 
dimensions. 

Some students display their erratic thinking 
by the way they scribble all over a sheet of 
paper using many numbers but with few it 
any dimensions or other indications of their 
significance. Let us consider briefly a problem 
wherein a density in “g/ml” and a weight in 
“grams” are given and we want to calculate the 
volume “ml” required to contain this weight. 
The use of proper dimensions will insure our 
dividing weight (grams) by density 
(grams/ml.) with a resultant answer in “ml.” 
Simple inspection of this problem reveals that 
the alternate division would give us an answer 
in “ml-1” while a multiplication would lead to 
“gVnil.” Yet such ridiculous results appear on 
papers of students who do not take seriously 
our suggestions and instructions. Perhaps they 
are the victims of habits acquired earlier in 
their schooling. 

Insistance on the proper use of dimensions 
in solving all numerical problems would be 
a worthy project for high school science teach¬ 
ers to consider. 

The definitions of molarity and normality 
present little difficulty. The practical applica¬ 
tion of such definitions, however, causes no 
end of trouble. It is hard to convince some 
students that if a certain solution is 2.Y then 
any portion of that same solution is also 2Ah 

The use of “equivalents/liter” as a synonym 
for Normality has been of great help. 

Problems asking for directions for the prep¬ 
aration of solutions of a particular concentra¬ 
tion or having a certain volume have been 

successful in emphasizing pertinent points con¬ 
cerning solutions. 

Finally we come to the influence of the 
science teacher or chemistry teacher outside 
the classroom. In high school as in college the 
instructor has a definite responsibility towards 
the better students in encouraging participa¬ 
tion in science club projects, in the Westing- 
house Talent Search, and in other hobbies re¬ 
lated to science. We sincerely hope that no 
Alabama high school student will be denied 
national recognition because of the lack of 
interest on the part of his teacher or sponsor. 

I he recent series of articles in Chemical 
and Engineering News2 on “Careers in Chemis¬ 
try” should be made available to your stu¬ 
dents. Perhaps a few programs of your Science 
Club coidd be devoted to such opportunities 
in all the sciences. 

A 1950 report by three General Electric 
scientists gave a summary of job performance 
ratings of certain scientifically trained person¬ 
nel (B.S.) over a three year period. Their 
results indicated that college standing is “def- 
initely an important criterion of a young tech¬ 
nical graduate’s performance in industry.” Ini 
tiative and aggressiveness were also high on 
the list of qualities held desirable. 

While a college course in general chemistry 
does not have a prerequisite of high school 
training in the subject, it is undeniably true 
that the student with a sound high school 
preparation has a definite advantage. Fie must 
work, however, to maintain this advantage 
over the student taking his first chemistry 
course. 

It is certainly true that the high school 
teacher is in a unique position to channel 
promising science students into fields where 
they can use their talents and interests to ad¬ 
vantage to themselves and to mankind. 1 lie 
opportunity to probe more deeply into basic 
science and applied science awaits the high 
school student ol today who will be the college 
student of tomorrow and the chemist, phv 
sicist, doctor, or biologist ol the years ahead. 

2. Murphy, Walter, 1. (editor) Careers in Chemistn ami 
Chemical Engineering. Reprints of a series of articles 
appearing in them, and eng. news from lul\ a. I *.>.'» 0 
through December 25, 1950. 
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SIR HUMPHRY DAVY ON AGRICULTURAL CHEMISTRY 

by 

J. A. Southern 

Howard College, Birmingham, Alabama 
o 7 o ’ 

When one hears the name Sir Humphry 
Davy there comes to mind the discoveries of 
that brilliant chemist and physicist in the held 
of electrochemistry, the inventor of the miners’ 
safety lamp, the hrst to isolate potassium, 
sodium, calcium, barium, strontium, and mag¬ 
nesium, the young man, who at the age of 
twenty-three was assistant lecturer on chemis¬ 
try and director of the laboratory at the Royal 
Institute. We wish to present him as an agri¬ 
cultural chemist. 

Data on the topic are obtained from a book 
by Davy entitled: Elements of Agricultural 
Chemistry in a Course of Lectures for the 
Board of Agricult are, published in 1813. 1812 
marked the eleventh year such lectures were 
given, as Davy states: “During ten years since 
1802, I have had the honour, every session, of 
delivering Courses of Lectures before the 
Board of Agriculture. 1 have endeavored, at 
all times, to follow in them the progress ol 
chemical discovery; they have therefore varied 
every year: and such is the rapidity with which 
Chemistry is extending, that some alterations 
and improvements were rendered necessary at 
the time they were preparing foi the press.” 

The topics discussed were: I-Introduction, 
11-Powers of Matter which influence Vegeta¬ 
tion, Ill-Organization of Plants, IV-Soils, 
V-Nature and Constitution of the Atmosphere 
and its Influence on Vegetation, VI-Manures 
of Vegetable and Animal Origin, VII-Manures 
of Mineral Origin, or lossile Manures, and 
VUI-Improvement of Lands. 

Davy made quite a contribution in what he 
did to determine which substances ought to be 
considered as elements. Lavosier had taken 
the most important step toward an answer to 
this question but he had left it in a rather un¬ 
satisfactory state. His list of the elements was 
partly incomplete and partly dependent upon 
certain assumptions which we now recognize 
as inspirations of genius but which neverthe¬ 
less still lacked experimental foundation. For 
example, he included lime and alumina 
among his elements because, while probably 
oxides, they had not yet been decomposed, 
and he was so certain that the alkalies were 
oxides that he dropped them from the list. 

Silica he classified as an earth, and the acids of 
salt, borax, and fluorspar he also considered 
oxides. It was the great service of Davy that 
most of the questions involved here were def¬ 
initely settled. 

In this connection Davy says: “By methods 
ol analysis dependent upon chemical and elec- 
trical instruments discovered in late times, it 
has been ascertained that all the varieties of 
material substances may be resolved into a 
comparatively small number of bodies, which, 
as they are not capable of being decom¬ 
pounded, are considered in the present state of 
chemical knowledge as elements. The bodies 
incapable of decomposition at present are 
forty-seven. The fixed alkalies which were 
formerly regarded as elementary bodies, it 
has been my good fortune to decompose. They 
consist of pure air, united to highly inflamma¬ 
ble metallic substances.” 

At the end of the 18th century the law of 
definite proportions was not adequately sup¬ 
ported by experiment. But Davy states: “In 
most ol the inorganic compounds, the nature 
ol which is well known into which the elements 
enter, they are combined in definite propor¬ 
tions; so that if the elements be represented 
by numbers, the proportions in which they 
combine are expressed either by those num¬ 
bers, or some simple multiple of them.” 

I he elements mentioned are; Oxygen “with 
the number which represents the proportion 
in which it combines as 15. It is an elastic 
fluid, at all known temperatures.” Chlorine 
with a combining number of 67, Fluorine, “or 
the fluoric principle.” Hydrogen, “or in¬ 
flammable air, with a weight of I and used in 
filling balloons.” Nitrogen, with a weight of 
26, “Not capable of being condensed by any 
degree of coldness—but may be made to unite 
with oxygen by the agency of electrical fire.” 
Carbon, “some forms of which have the re¬ 
markable property of absorbing several times 
their volume of different elastic fluids.” The 
rest of the list included sulfur, phosphorus, 
boron, platinum, gold, silver, mercury, copper, 
cobalt, nickel, iron, tin, zinc, lead, bismuth, 
antimony, arsenic, manganesum (which was 
procured from the mineral called manganese), 



potassium, sodium, barium, strontium, cal- 
t] cium, magnesium, silicum, aluminum, zirco¬ 

nium and ittrium. Of the remaining twelve are 
metals which were “procured oidy with great 
difficulty.” Palladium, rhodium, osmium, iri¬ 
dium, columbium, chromium, molybdenum, 
cerium, tellurium, tungstenum, titanium, and 
uranium. 

In regard to the composition of matter Davy 
made an extensive study of the chemical analy¬ 
sis of plant life. He said that the “chemical 
composition of plants has within the last ten 
years been elucidated by the experiments of 
a number of chemical philosophers, both in 
this, and in other countries; and it forms a 
beautiful part of general chemistry.” Davy 
gave the results of many of his own experi¬ 
ments and says that “the compound substances 
found in vegetables are gum or mucilage, 
starch, sugar, albumen, gluten, gum elastic, 

.resins, extract, tannin, indigo, narcotic princi¬ 
ple, bitter principle, wax, camphor, fixed oils, 
volatile oils, woody fiber, acids, alkalies, 
earths, metallic oxides, and saline com¬ 
pounds.” Upon one occasion the Duke of 
Bedford sent him thirty five different vege¬ 
table substances for “chemical examination.” 
His analysis on them shows soluble or nutrient 
matter, starch, sugar, gluten, and mineral mat¬ 
ter. His scheme of analysis for vegetable sub¬ 
stances is outlined, as well as a scheme for soil 
analysis. For the analysis of soils the following 
pieces of apparatus were required; “a balance 
capable of containing a quarter of a pound of 
common soil, and capable of turning when 
loaded, with a grain; a set of weights from a 
quarter of a pound troy to a grain, a wire 
sieve, sufficiently coarse to admit a mustard 
seed through its aperatures; and Aland lamp 
and stand; some glass bottles; Hessian cruci¬ 
bles; porcelain, or queen’s ware evaporating 
basins; a Wedgewood pestle and mortar; some 
Biters made with half a sheet of blotting 
paper folded so as to contain a pint of liquid, 
and greased at the edges; a bone knife, and an 
apparatus for collecting and measuring aeri¬ 
form fluids.” 

The various factors affecting plant life dis¬ 
cussed were heat, water, light, gravity, and 
electricity. 

Concerning the nature of heat there was 
at that time some difference of opinion. “By 
some philosophers it is conceived to be a 
peculiar subtle fluid, of which the particles 
repel each other, but have a strong attraction 
for the particles of other matter. By others it 
is considered as a motion or vibration of the 
particles of matter, which is supposed lo differ 
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iu velocity in different cases, and thus to pro- 
duce the different degrees of temperature. 
Whatever decision was ultimately made re¬ 
specting these opinions, it is certain that there 
is matter moving the space between us and the 
heavenly bodies capable of communicating 
heat.—Beautiful experiments have shown that 
there are rays transmitted from the sun which 
do not illuminate.” 

Of electricity and vegetation Davy gave the 
results of some of his own experiments in 
which he found that “corn sprouted much 
more rapidly in water positively electrified 
with the Voltaic instrument, than in water 
negatively electrified, and that experiments 
made upon the atmosphere show that clouds 
are usually negative.” 

Concerning water and plant life Davy says, 
“The necessity of water to vegetation, and the 
luxuriancy of the growth of plants connected 
with the presence of moisture in the southern 
countries of the old continent, led to the 
opinion so prevalent in the early schools of 
philosophy, that water was the great produc¬ 
tive element, the substance from which all 
things were capable of being composed, and 
into which all things were finally resolved.— 
Van Helmont in 1610, conceived that he had 
proved by a decisive experiment, that all the 
products were capable of being generated 
front water. His results were shown to be fal¬ 
lacious by Woodward in 1691; but the true use 
of water in vegetation was unknown until 
1785; when Mr. Cavendish made the grand 
discovery, that it was composed of two elastic 
fluids or gases, inflammable gas or hydrogen, 
and vital gas or oxygene.” 

While the word photosynthesis is of later 
origin the principles involved were studied 
by Davy and he records some of bis own ex¬ 
perimental work to show the relation between 
plant life, oxygen, carbon dioxide and water. 
“The germination of seeds does not take 
place without the presence of air ot oxvgen 
gas; and in tlie sunshine vegetables decompose 
the carbonic acid gas ol the atmosphere, the 
carbon of which is absorbed, and becomes a 
part of their organized matter, and the o\\ 
gene gas, and olhei constituent, is given off." 

There are described in detail experiments 
performed in 1800 and in 1807 on the in¬ 
fluence of the atmosphere on plant life. 
“When a growing plant, the toots, of which 
are supplied with a proper nourishment, is 

exposed in the preseme ot solar light to a 
given quantity of atmospherical air. contain 
ing its dm' proportion ol carbonic acid, the 
carbonic acid after a certain time is destro\cd 
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and a certain quantity of oxygene is found in 
its place. If new quantities of carbonic gas be 
supplied, the same result occurs. The absorp¬ 
tion of carbonic at id gas,” Davy continues, 
“the production of oxygene is performed by 
the leaf. The carbonic acid is probably ab¬ 
sorbed by the fluids in the cells of the green 
part of the leaf; and it is from this part that 
oxygene gas is produced during the presence 
of light.—It is shown that leaves with most 
abundant green produce most oxygene gas in 
water impregnated with carbonic acid.—In 
the dark no oxygene gas is produced by 
plants, whatever by the elastic medium to 
which they are exposed; and no carbonic gas 
absorbed. In most cases, on the contrary, oxy¬ 
gene gas, il it be present, is absorbed, and 
carbonic acid gas is produced.” Davy also 
showed that oxygen is absorbed in the devel¬ 
opment of the foetal life in the egg. 

Some othei investigations described by Davy 
have to do with the composition of lime, silica, 
alumina, magnesia, the oxides of iron and 
manganese, the setting of cement made from 
lime, mordant dyes, and the (low ol sap in 
trees. Frequent mention is made of other men 
and the results of their experiments. The 
name of Lavosier, Scheele, Priestley, Gay- 
Lussac, Boyle, Hooke, Mayow, Cavendish, Dt. 
Black, Woolston, Tennant, Berzelius, Beddoes, 
Thenard, cle Saussure, Vauquelin, Thomas 
Thompson, Ingenhouz, Sennebier, and a Mr. 
Knight were among these frequently men¬ 
tioned. A preparation of artificial camphor by 
a person named Kind is described, in which 
Davy says: “An artificial substance very simi¬ 
lar to camphor has been formed by M. Kind, 
by saturating oil of-turpentine with muriatic 
acid gas (the gaseous substance procured from 
common salt by the action of sulfuric acid.) 
The camphor procured in well conducted ex¬ 
periments amounts to halt ol the oil of turp¬ 
entine used. It agrees with common camphor 
in most of its sensible properties; but differs 
materially in its chemical qualities and com¬ 
position.” 

Another recorded experiment of interest 
states that “M. Kirchoff, (this is not Gustav 
R. Kirchoff) recently, has converted starch 
into sugar by a process of boiling it in very 
diluted sulfuric acid. Lite proportions are 100 
parts of starch, 400 parts of water, and 1 part 
ol sulfuric acid by weight. This mixture is kept 
boiling for 40 hours; the acid is neutralized by 
lime; and the sugar crystallized by cooling.—It 
is probably that the conversion of starch into 
sugar; for various experiments have been 
made, which prove that the acid is not decom¬ 

posed, and that no elastic matter is set free.” 
Results of other experiments dealing with 

plant life are given. Among them are the 
amount of water given off by leaves, cross 
pollenation, crop rotation, and data to show 
that “soluble matter passes unaltered into the 
roots of plants.” Insect control is discussed at 
some length. The topic of soil improvement 
crops is given some attention. “Peas and beans, 
in all instances,” says Davy, “seem well adapted 
to prepare the ground for wheat.—Peas and 
beans contain, as appears from analysis, a 
small quantity of matter analogous to albu¬ 
men; but it seems that the azote (nitrogen) 
which forms a constituent part of this matter, 
is derived from the atmosphere. The dry bean 
leaf, when burnt, yields a smell approaching 
to that of the decomposing animal matter; 
and in its decay in the soil may furnish 
principles capable of becoming a part of the 
gluten of wheat.” 

Davy appeared to have the true scientific 
research outlook for he deals at some length 
on the value of experimentation as compared 
with “mere philosophical chemistry.” He em- 
phasies the value of mistakes when he says, “In 
the first trials that are made by persons unac¬ 
quainted with chemistry, they must not expect 
much precision of result. Many difficulties 
will be met with: but in overcoming them, the 
most useful kind of practical knowledge will 
be obtained; and nothing is so instructive in 
experimental science, as the detection of mis¬ 
takes. The correct analyst ought to be well 
grounded in general chemical information; 
but perhaps there is no better mode of gaining 
it, than that of attempting original investiga¬ 
tions. In pursuing his experiments he will be 
continually obliged to learn the properties of 
the substances he is employing or acting upon; 
and his theoretical ideas will be more for the 
purpose of discovery. 

In one of the early lectures Davy says that, 
“Nothing is more wanting in agriculture, than 
experiments in which all the circumstances 
are minutely and scientifically detailed. This 
art will advance with rapidity in porportion 
as it becomes exact in its methods. As in phys¬ 
ical sciences all the causes should be consid¬ 
ered—a few histories of the results of truly 
philosophical experiments in agricultural 
chemistry, would be of more value in enlight¬ 
ening and benefiting the farmer, than the 
greatest possible accumulation of imperfect 
trials conducted merely in the empirical 
spirit.—Who ever reasons upon agriculture, is 
obliged to recur to the science of chemistry. 
He feels that it is scarcely possible to advance 
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a step without it: and it he is satisfied with 
insufficient views, it is not because he prefers 
them to accurate knowledge, but generally be¬ 
cause they are more current. If a person 
journeying in the night wishes to avoid being 
led astray by the ignnts fatuus, the most secure 
method is to carry a lamp in his own hand.” 
“ The great purpose of chemical investigation 
in Agriculture.” Davy continues, “ought un¬ 
doubtedly to be the discovery of improved 
methods of cultivation. But to this end, gen¬ 
eral scientific principles and practical knowl¬ 
edge, are alike necessary. The germs of dis¬ 
covery are often found in rational specula¬ 
tions: and industry is never so efficacious as 
when assisted by science.” 

And in conclusion Davy says, “In propor¬ 
tion as chemical philosophy advances towards 
perfection, it will afford new aids to agricul¬ 
ture. There are sufficient motives connected 
both with pleasure and profit, to encourage 
ingenious men to persue this new path of in¬ 
vestigation. Science cannot long be despised 
by persons as mere speculation of theorists; 

but they must soon be considered by all ranks 
of men in its true point of view, as the re¬ 
finement of common sense, guided by experi¬ 
ence, gradually substituting sound and ra¬ 
tional principles for vague popular prejudices. 

“The soil offers inexhaustible resources, 
which, when properly appreciated and em¬ 
ployed, must increase our wealth, our popula¬ 
tion, and our physical strength. 

“We possess advantages in the use of ma¬ 
chinery, and the division of labour, belonging 
to no other nation. Nothing is impossible to 
labour, aided by ingenuity. The true objects 
of the agriculturist are likewise those of the 
patriot. Men value most what they have 
gained with effort; a just confidence in their 
own powers results from success; they love 
their country better because they have seen 
it improved by their own talents and industry 
and they identify with their interests, the ex¬ 
istence of those institutions which have af¬ 
forded them security, independence, and the 
multiplied enjoyments of civilized lile.” 

Section VIII 

SOME RECENT TRENDS IN VITAL STATISTICS, 

NATIONAL AND LOCAL 

Roland M. Harper 

University, Alabama 

Much has been written in the last few years 
about the birth rate rising in the United 
States and some other countries, after declin¬ 
ing most of the time for a century or more. 
At the same time the death rate has been 
trending downward as usual, resulting in a 
rapid increase of population, which has upset 
the predictions of the population “experts” 
a decade or two ago that the population of 
the United States would become stationary be¬ 
fore long. 

Not only that, but our per capita wealth 
seems to have increased at the same time 
(even after making due allowance for the 
depreciation of our dollar) , which is contrary 
to the wide-spread belief that a dense popula¬ 
tion must bring about low standards of living, 
as in China and India. 

Some—no telling how much—of the appar¬ 
ent increase in birth rates in the United States 
since the depression of the 30’s is probably 
due to increasing completeness of registration, 
since birth certificates are now required ol 

many applicants for jobs. But much of it is 
real, as shown by the first graph, which is 
based on census figures and not on birth rec¬ 
ords. One reason for the increased birth rate 
is that people are said to be marrying a little 
earlier now than formerly. Even the alarming- 
increase of divorce does not seem to have 
slowed up the birth rate. 

Some European countries began recording- 
births and deaths about 200 years ago (even 
Russia was doing it at least 150 vears ago), 
and some of our states about 100 vears ago. 
But the United States was not completeh 
covered by such statistics until 19,'kS, so that 
we cannot estimate the national birth rale be 
fore that as accurately as we can now. 

However, we have a pretty good substitute, 
applicable to every counts in recent vears. and 
to every state (that existed then) for o\cr 100 
years, in the percentage ol the population that 
is under ten seats old. I hat can be had lot 
the while population ol the- United States 
back to 1S00, and for negroes back to IS.fi' 



That figure, increased by about one-tenth to 
allow for deaths of children, should give a 
pretty fair approximation to tlie birth rate 
per thousand in tlie decade immediately pre¬ 
ceding the census. (Since 1850 we can also get 
the number of children under one year old in 
each state, which eliminates some of the child 
deaths; but that figure is more subject to error 
than that for tlie ten-year period.) 

The first graph is constructed on that prin¬ 
ciple. It shows the percentage of population 
under 10 in Alabama and the whole United 
States, from the earliest year of record to 1950, 
separating whites and negroes. The most in¬ 
teresting feature of it is the decided upturn 
between 1940 and 1950, reflecting the in¬ 
creased birth rates of recent years. (How 
long that may continue we can only guess.) 
There were similar upturns between 1870 and 
1880 in the southern states, but hardly notice¬ 
able in the rest of the country. T he earlier up¬ 
turn began after the Civil War, but the recent 
one began a little before the second World 
War. The first World War did not have 
much effect of that kind in this country, 
partly because the United States was not in¬ 
volved in it long; but it did cause a rising 
birth rate after the war in some European 
countries. One probable explanation of the 
recent rise in the United States is that the 
“welfare state” policy of our government in 

Fig. I. Percent of population under ten years old, 
in Alabama and the whole United States, since 1800; 
separating whites and negroes, and indicating wars 

and depressions, which had some influence, especially 
in late years. It would have been more logical to ex¬ 
tend the bottom of the graph down to zero, but it 

has been cut off at the 15% line to save space. 

the last twenty years has aimed to relieve in¬ 
dividuals of responsibility as much as possible, 
thus making it easy for a couple to marry early 
and have children without much thought of 
how they are to be fed, and of saving money 

for old age. During the depression of the 30’s 
it was often observed that people on relief 
tended to have large families. One result of 
this policy, which contributes toward the same 
end, is that people are marrying a little earlier 
now than ever before. But 1 do not have ade¬ 
quate statistics on this for single years, as we 
have of births. The long-stationary population 
of France is said to have increased recently, 
on account of similar government policies. 

Under such circumstances the rising birth 
rate, however gratifying it may be to the boos¬ 
ters, may represent a “weedy” growth, with 
more quantity than quality. If and when we 
all get in the habit of looking to the govern¬ 
ment for “cradle-to-grave” security, there will 
be no more of the self-made men who have 
made America great, and we will become a 
weak and flabby nation. England has gone 
much farther along this road than we have, 
and is just about through as a great world 
power. 

Incidentally, there has been a great outcry 
in this country in recent years about the num¬ 
ber of children increasing faster than money 
could be raised to provide schools for them; 
and increased taxes for schools are being con¬ 
stantly urged. But that seems rather childish. 
For a glance at the first graph shows that the 
birth rate was higher a generation and more 
ago than it is now. And our per capita wealth 
was considerably lower then than it is now. 
But in those days new schools were provided 
as needed, without any fuss. So why cannot 
the same be done now? 

If the expectation of life did not increase, 
a larger proportion of children in the popula¬ 
tion would mean a smaller proportion of old 
people. But the tendency has been quite the 
contrary. We have been told many times re¬ 
cently that the proportion of old people, say 

and Alabama in recent years, separating white and 

colored. 
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over 65, is increasing so rapidly that it may 
soon be quite a problem to take care of them. 
But part of that apparent increase is fictitious, 
for many people now falsely claim to be over 
65 in order to get pensions or some other bene¬ 
fits incident to the “welfare state’’ policy. For 
that reason I have not included in this study 
any statistics of old people, which could be 
carried back a good many decades. 

Instead of a graph for death rates I have 
provided one for the ratio of births to deaths 
(fig. 2), separating Alabama and the United 
States and white and colored as before. This 
has the advantage of eliminating the uncer¬ 
tainty of basing birth and death rates on es¬ 
timated population between censuses; though 
intercensal estimates have been more accurate 
in recent years than they used to be. This 
graph goes back to 1927 (the beginning of 
accepted registration) for Alabama, but only 
to 1931 for the whole United States, for the 
records were too incomplete before that, es¬ 
pecially for negroes. It, unlike the preceding, 
but like those following, is based on figures 
for single years. The sexes could have been 
separated, bringing out some interesting con¬ 
trasts, but that would have crowded the graph 
too much. It shows a decided upturn since 
1935, which was in the midst of the “depres¬ 
sion,” which caused a good many people to 
postpone marriage. 

If we had adequate data for constructing 
such a graph going back a century or more it 
would be very interesting; but we do not 
know enough about the ratio of births to 
deaths in the United States in the 19th cen¬ 
tury. However, it is pretty certain that two 
hundred years ago, which was before the In¬ 
dustrial Revolution, and long before anything 
was known of disease germs, the margin of 
births over deaths was pretty small in most of 
the world. Indeed many cities, even some in 
the United States well into the present cen¬ 
tury, had more deaths than births, ami their 
population was kept up only by people mov¬ 
ing in from the country. 

We now come to some demographic factors 
whose trends have been affected very little 
by depressions, wars and booms. First, infant 
mortality (fig. 3) , which is defined as the ratio 
of deaths under one year of age to 1000 births 
in the same period, usually a year. This graph, 
like the preceding, covers about a quartet of 
a century. Both sexes and races are separated, 
and the United States curves are represented 
by continuous lines and the Alabama curves 
by dotted lines; eight curves in all. 

We do not have accurate data for this far¬ 

ther back, except for some single states, but 
some approximate figures from the census of 
1890 are interesting. They showed an appar¬ 
ent infant mortality rate for the whole United 
States of 118.0 per thousand for whites and 
113.0 for negroes, and in Alabama 87.5 for 
whites and 115.8 for negroes. In those days 
infant mortality was much higher in cities 
than in rural districts, largely on account of 
inadequate sanitary precautions, and Alabama 
was very largely rural, as was the negro popu¬ 
lation of the United States. 

T he decline of infant mortality has been 
pretty steady in recent years, on account ol 
the progress of medical science and sanitation, 
but that is not necessarily all to the good. For 

Fic. 3. Infant mortality (deaths under one vear of 
age, per thousand births) in the United States and 
Alabama in recent years, separating white and colored, 

male and female. The shorter lines, between the male 
and female curves, for the whole United States, arc 
for both sexes combined, and show the results of 
counting Mexicans with the colored from 11)31 to 
1934, and with the whites after that. When the Mexi 

cans were classed as colored it made the apparent in¬ 
fant mortality higher for the colored group and lowet 
for the white group, as explained in the text. 

cancer seems to increase in just about the 
same ratio that infant mortalitv decreases; the 
inference being that many weak children who 
if they had lived ftliv or si\t\ years ago would 
have died in inlant y are now saved In medical 
science, to die later ol cancer, heart disease, 
or some other chronic ailment. Whites are 
more subject to cancer than negroes, and tan 
ter is rare among primitive people with high 
infant mortalitv t ates. 

I he loin United States curves lot infant 
mortality are remarkably parallel, going down 
(oi occasionally up) togethei from seat to 
year. 1 he Alabama curves are more irregular. 
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because based on smaller numbers, but show 
similar trends. Incidentally, one might infer 
from current newspaper items, etc., that infant 
mortality is higher in the supposedly poor 
and ignorant South than in the more civilized 
(?) North. But when the races are separated, 
the regional contrasts are minimized, the Ala¬ 
bama rates being sometimes above and some¬ 
times below the corresponding national rates. 
Maternal mortality shows similar trends, but 
that is not considered here. 

This brings up an important matter that 
has received little or no attention. The census 
of 1930 separated Mexicans from whites, and 
justly so, for they are about half Indian, and 
therefore have less white blood than some in¬ 
dividuals who are classed as negroes. That dis¬ 
tinction was kept up in the vital statistics for 
the next few years (except in New Mexico, 
where there are many Spanish-speaking whites 
descended from early settlers) ; but about 1935 
political (or Communistic) inlluences caused 
its abandonment, and the Mexicans were put 
back with the whites. Not only that, but the 
previously published figures for infant mor¬ 
tality, as far back as 1931, were then revised, to 
make it appear that the Mexicans had been 
white all the time. 

As a result of this juggling, the 1934 infant 
mortality rates for the whole United States, 
54.5 for whites and 94.4 for colored, became 
55.6 and 91.6. (Evidently the rates for Mexi¬ 
cans, Indians, etc., were higher than for neg¬ 
roes.) The results were still more striking for 
Texas, which in 1930 had 11.7% of its popu¬ 
lation classed as Mexican and 14.7% negro. 
There the 1934 figures of 58.8 for white and 

I 1 1.2 for colored were changed to 70.3 and 
82.5; thus giving the Texas whites an unde¬ 
served black mark, and whitewashing the col¬ 
ored population to some extent. These 
revisions did not separate the sexes, however, 
and so my graph is based on the figures as 
currently published. But some short extra 
curves have been added to show the results 
with and without Mexicans for a few years. 
But the shifting of Mexicans from colored to 
white made no perceptible difference in Ala¬ 
bama, for we have very few of them. 

Another important demographic factor is 
the ratio of the sexes at birth. That varies 
from place to place, race to race, and year to 
year, but does not change much in a genera¬ 
tion, though some long-time upward or down¬ 
ward trends have been observed in some coun¬ 
tries. For example, in the United States in 
1800 the ratio of boys to girls in the white 

Fig. 4. Ratio of male to female births in the United 
States and Alabama in recent years, separating white 

and colored. The much greater irregularity of the 
Alabama than the national curves is due simply to the 
much smaller numbers involved; for in small com¬ 
munities this factor varies greatly from year to year; 

and any other state would show about the same ir¬ 
regularity. 

population under ten years old was 1.068, 
which suggests a ratio at birth of about 1.08. 
It trended downward in the next fifty years, 
but has not changed much in the country as 
a whole since 1850. In the 19th century there 
was considerable diversity in this respect 
among the different states, but there is much 
less now, on account ol increasing standard¬ 
ization, or shuffling of the population, or both. 

But the racial differences seem to be rathei 
permanent. Fig. 4 shows (he sex ratio at birth 
for white and colored in the United States and 
Alabama in the last 25 years or so. The curves 
for colored are more irregular than those for 
whites, and those for Alabama much more so 
than those for the whole United States, simply 
on account of the smaller numbers involved; 
for in small communities this factor varies 
greatly from year to year. (And any other 
state would therefore show about the same 
irregularity.) 

One of the first to notice the racial dif¬ 
ference in sex ratios was Dr. John B. Nichols, 
in the Memoirs of the American Anthro¬ 
pological Association, February, 1907. He as¬ 
sembled data from all over the world, but 
those for the United States were rather frag¬ 
mentary at that time. From the figures avail¬ 
able down to 1902 he concluded that in the 
United States the sex ratio at birth was 1.059 
lor whites and 1.009 for negroes. The curves 
for white and colored are closer together now 
than Dr. Nichols thought they were half a 
century ago, but there is no indication of any 
converging tendency in the last 25 years, in 
spite of depressions, wars, and “welfare state” 
activities. 

Another matter of considerable demo- 



graphic interest, that is not often mentioned 
in polite society, but should not be ignored, 
because it is worldwide, is illegitimacy. That 
has long been a matter of official record in 
many European countries, the statistics for 
Sweden going back 200 years. Those for the 
United States go back only to 1917, though 
some states may have kept such records before 
that. 

The results of this inquiry for the last 
quarter-century or so, for Alabama and the 
whole United States, are shown in fig. 5. The 
horizontal scale, for years, is the same as in 
figs. 2 to 4, but a logarithmic vertical scale is 
used, to space the curves more evenly. The 
little breaks in the U. S. curves at 1934-5 are 
due to the shifting of Mexicans, as explained 
above, under infant mortality. (They seem to 
have more illegitimacy than whites, but less 
than negroes.) 

Foreign-born whites were tabulated sepa¬ 
rately in the returns from 1917 to 1936, and 
the illegitimacy percentage for them fluctu- 

Fic. 5. Percent of births illegitimate in the United 
States and Alabama in recent years, separating white 

and colored. Vertical scale logarithmic, as explained 
in the text. The U. S. curves are double for 1934 and 
1935, showing the change resulting from shifting the 
Mexicans from the colored to the white group, which 
increased the apparent illegitimacy rates for both 
groups. Some data for foreign-born whites, not shown 
on the graph, are given in the text. 

The 1950 figures for illegitimacy percentages were 
received a little too bite to put on this graph. They 

are as follows:—Alabama colored 20.77, U. S. colored 
17.90, Alabama white 1.29, lb S. white 1.75. 

atcd irregularly from 0.53 in 1917 to 0.99 in 
1936; but with the logarithmic scale here used 
a curve for them could not have been put on 
the graph without making it too tall. 

A cynic could easily question the accuracy 
of these returns. But the marked racial con¬ 
trasts can hardly be explained on the theory 
that negroes are more truthful about such 
matters than whites, for these findings are 
corroborated pretty well by some other kinds 
of statistics. Nor could it be claimed that the 
negro figures are exaggerated. 

Anyway, the figures for each race are re¬ 
markably constant from year to year. But 
there are some fluctuations, some of which are 
easily explained. For example, the little peak 
for 1945, in all the curves, can reasonably be 
attributed to the fact that many of our young 
men were then away from home. 

It will be noticed that Alabama whites make 
a better showing in this respect than the na¬ 
tional average, on the face of the returns at 
least. Fhe fact that the Alabama colored curve 
is above the national colored average is prob¬ 
ably tlue in large part to the fact that there 
is less illegitimacy among Mexicans, Indians, 
Chinese, etc. (who are scarce in Alabama) 
than among negroes, as suggested above. 

It may seem strange that there is only about 
one-third as much illegitimacy among foreign 
whites as among native whites. The most 
likely explanation of this is probably that 
there has always been an excess of men in our 
foreign population, so that it should be fairly 
easy for a foreign-born woman to find a hus¬ 
band of her own nationality. 

I he same principle could be illustrated 
very well by a comparison between different 
states. In general, the lowest illegitimacy rates 
are in some of our western states, which still 
have a considerable excess of men. Such states 
may have an unenviable reputation for crime, 
divorce, intemperance, etc., but where women 
are scarce they are likely to be treated with 
more respect than where there is a surplus of 
them. Women have been in the majoritv in 
our negro population for over 100 years, anil 
that should go far toward explaining the il 
legitimacy in that race, as 1 suggested in a 
paper on racial differences, in the preceding 
volume. 

For the same reason some supposedh fiiglih 
civilized countries in Europe, that have long 
had more women than men pm account of 
emigration, wars, etc.) have a rathci high il 
legitimacy rate. In such a highh respected 
country as Sweden, for example, it rose from 
2.37' < in 1751 60 to 15.38'< in 1921 -30, and 
then declined a little. In or around 1886, ai 
cording to MiilhaU’s Oiclionatx of Statistics, 
published in that veat, the illcgilinuux pet 
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centage in Europe ranged from 1.6 in Greece 
(which had more men than women) to 12.9 
in Austria. In some South American countries 
it is much higher. For example, in Paraguay, 
where most of the men were killed in the 
wars of 1864-70 and 1932-35, the illegitimacy 
percentage was 58.0 in 1931 and 54.8 in 1940. 
In the negro republic of Haiti it is said to lie 
about 75%. 

In most countries and states there is more 
illegitimacy in cities than in rural districts, no 
doubt at least partially on account of the 

greater excess of women in cities. In Canada 
in 1931-35, for example, the urban rate was 
5.86% and the rural 1.98% (all races com¬ 
bined) . Canada at the same time gave separate 
statistics for different races, and the rate for 
negroes was 18.0% (about the same as in the 
United States), for Indians 10.10%, and for 
Jews 0.76%. There are no separate vital sta¬ 
tistics for Jews in the United States, but as 
long ago as 1886 Mulhall observed that they 
have a high latio of male to female births, and 
the lowest illegitimacy rate in the world. 
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BIOLOGY AND MEDICAL SCIENCES 

Temperature Effects on the Hate of Mitosis in 

Hoot Tips of Trillium sessile L. Paul C. Bailey 

and Peggy Gross, Alabama College, Montevallo. The 

percentage of nuclei undergoing mitosis in fresh grow¬ 

ing root tips of T. sessile L. was estimated by actually 

counting the number of mitotic figures present in a 

root tip one millimeter long and then estimating the 

total number of nuclei in such a root tip. Mitotic 

figures were present in all material treated at various 

temperatures between minus 3°C. and 39°C. Abnor¬ 

mal figures were noted at both extremes. The greatest 

percentage of nuclei undergoing mitosis was found 

at 15°C. (14.8%). Between 15°C. and 39°C. there was 

a gradual decrease in the percentage of nuclei dividing 

until no mitotic figures were found at 39°C. Below 

15°C. there was also a gradual decrease in the per¬ 

centage of nuclei dividing down to 9°C. where only 

5.4% of the nuclei were dividing. At temperatures of 

6°C. (11.5%), 3°C. (9.8%), and 1°C. (13.0%) con¬ 

siderably more nuclei were undergoing mitosis than 

at 9°C., but at minus 3°C. only 2.6% of the nuclei 

were in some stage of mitosis. All temperature ex¬ 

posures were for periods of 96 hours. Actual increase 

in length of the root tip was found not to be propor¬ 

tional to the percentage of nuclei dividing. This in¬ 

dicates a “piling-up” effect of the mitotic figures at 

lower temperatures. 

Use of Triphenyltetrazolium Chloride to Meas¬ 

ure Suecinoxidase Activity of Hat Liver. S. B. 
Barker, Medical College of Alabama and University 

of Alabama School of Dentistry, Birmingham. Tri- 

phenyltetrazolium chloride (TTC), itself colorless, will 

accept hydrogen from biological systems to produce 

a red formazan which can be extracted with iso-amyl 

alcohol and quantitated with a photoelectric colori¬ 

meter. Among other reactions, it has been widely used 

to follow suecinoxidase activity in various animal tis¬ 

sues. 1 he usual system involves a phosphate buffer 

of pH 7.4 in water, succinate as substrate and TTC as 

acceptor. I liese conditions were employed in a prelim¬ 

inary survey of rat liver, kidney and heart succinoxi- 

dase with some success, but even a superficial scrutiny 

of optimum conditions indicated the need for exten¬ 

sive re-evaluation. The present report will deal ex¬ 

clusively with rat liver. 

Modifications were found desirable in the specific 

concentrations of succinate, TTC, and tissue homoge¬ 

nate. In addition, the pH optimum using phosphate 

buffers was found to be above 8.5 and with glycine- 

NaOH, maximum activity required a pH of 8.9 at 

0.025 M. Suecinoxidase activity was lower in phosphate 

buffers at pH levels where this system could be used 

than in glycinate buffers of the same pH. Addition of 

phosphate in a concentration greater than 0.005 M 

to the glycinate buffered system decreased activity, as 

did chloride, sulfate and nitrate. The amount of 

chloride in the TTC was found to be below the critical 

level. 

Under optional conditions, about 3.5 mgm. of form¬ 

azan are produced per mg. liver per 10 minutes of 

incubation at 37°C. This is increased 50% by the 

addition of Coenzyme I (Diphosphopyridine Nucleo¬ 

tide, Cozymase). The dehydrogenation of succinate in 

the presence of Coenzvme I is inhibited by malonate, 

oxaloacetate and organic mercury to essentially the 

same extent as the system without added Coenzyme. 

Although the evidence is incomplete, the suggestion 

is made that Diphosphopyridine Nucleotide may be in¬ 

volved in suecinoxidase as a cofactor. 

Variation in the Handed Water Snake. (Natrix 

sipedon) in tlie State of Alabama, [ami s M Boyles, 

University of Alabama. Since comparatively little work 

has been done concerning Alabama water snakes, a 

taxonomic study of the genus Natrix was begun at the 

University of Alabama in 1951. under the supervision 

of Dr. R. L. Chermock. It is the purpose of this paper 

to submit the preliminary results found for the banded 

water snakes, Natrix sipedon. I lie taxonomic varia¬ 

tions discussed involve color patterns and scale counts 

as observed on one hundred and nine specimens. 

Studies on the Structure oi Various Dextruns. 

Warner W. Carlson, l outs V. Farina, v\n Virgin!v 

W HITESIDE-C ARLSON. Him hem is try I h part meat. Medi¬ 

cal College and School of Dentistry, University ot 

Alabama. Birmingham. Lactic acid forming sirepto 

cocci of the genus l enconostoc synthesize polvs.ueha 

tides from sucrose. I liese compounds represent polv 

mers of glucose in which the main chain contains 

glucose units joined bv 1:6 linkages, vcitli a variable 

number of side chains united bv a 1:1 linkage. In 

the present investigation dc\traus from a numhci ot 

strains of l. mescnteroidcs and /. dextratiicutn were 

harvested, purified, and the ratio of 1:6 to 1:1 linkages 
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contained in them determined Ity periodate oxidation. 

It was found that the dextrans differed in that some 

represented almost purely 1:6 linked linear polymers 

while others were highly branched. I he type ot 

dextran formed, e.g. linear or branched, was not found 

to he a species characteristic. 

A Method for the Determination of Copper in 

Biological Fluids. |osEi‘tt K. Cline and Margaret 

A. Wilkinson, Cancer Research Department, Medical 

College of Alabama, Birmingham. Recently Gubler, 

1,alley, Ashenbrucker, Cartwright ancl Wintrobe (1) 

reported a method for the determination of copper 

in whole blood, red blood cells and plasma. In at¬ 

tempting to apply this method to serum and plant 

extracts we found it to have serious disadvantages 

especially when samples were run in multiple. These 

aforementioned authors obtained color development 

by hist liberating ionic copper from the protein to 

which it is bound in blood, the red cells, or plasma, 

and subsequently by conversion of the copper to the 

copper diethyldithiocarbamate complex. Unfortunate¬ 

ly the complex is highly insoluble in water and pre¬ 

cipitates out rapidly on standing unless peptized. We 

were unable to obtain reproducible results even though 

we followed the directions carefully and read the 

samples within one-half hour of preparation. We 

did not succeed in obtaining stable samples even when 

gum acacia was added. 

By a slight modification of the procedure however, 

it was found that accurate and reproducible results 

could be achieved. This was done by extracting the 

copper-diethydithiocarbamate complex, formed as pre¬ 

viously described, with normal butyl alcohol, separat¬ 

ing the alcohol layer, drying it with anhydrous sodium 

sulfate and reading the clear centrifugal or filtrate on 

the Coleman Spectrophotometer at 4-10 mm. 

The method was successfully applied to milk, to¬ 

mato juice and serum samples from animals and man. 

We feel that by simple adaption it is a generally useful 

method for the microdetermination of copper in bio¬ 

logical products. 

(1) Gubler, C. J., Lahey, M. E., Ashenbrucker, Helen, 

Cartwright, G. E., and Wintrobe, M. M. J. Biol. Chem., 

Vol. 196, 209 (1952). 

Human Utilization of Ascorbic Acid (Vitamin 

C) in Collards. Bessie I,. Davey, Research Labora¬ 

tory of Human Nutrition, University of Alabama, 

University. Six college women were subjects for a 

study of the utilization of ascorbic acid in Georgia 

Blue Stem collards, in order to determine whether the 

ascorbic acid present in this food, as determined by 

chemical methods, is as well utilized by human sub¬ 

jects as is pure crystalline ascorbic acid. After an 

adjustment period of 13 days duration, the subjects 

were kept on a controlled basal diet for 5-day ascorbic 

acid and test food periods. 

Blood serum was analyzed daily for total ascorbic 

acid. Reduced and total ascorbic acid were determined 

daily in 24 hour urine samples. The blood and urinary 

ascorbic acid values are discussed in relation to the 

utilization of ascorbic acid by these subjects. 

Regeneration of Skeletal Muscle. Andrew J. 

Gay, Jr.. Medical College, University of Alabama, 

Birmingham. The rectus abdominis and tibialis an¬ 

terior mustcles of the rat were studied at intervals 

following transection in order to determine whether 

regeneration and reunion of the cut ends of libers 

would occur. The progress of regeneration was ob¬ 

served under the dissecting and phase microscopes 

after fixation, maceration and teasing apart of the 

muscle fibers. 

At the fifth day after transection reaction tissue 

(tiled the gap. Some muscle fibers appeared degener¬ 

ate but the majority ot the others were viable if the 

cut was not made too close to the tendinous insertion. 

On both sides of the cut the ends of the fibers showed 

a noil-striated, protoplasmic process having large num¬ 

bers of nuclei. These processes were about one-fifth 

the diameter of the normal intact liber. At the tenth 

clay the processes had branched somewhat and had 

extended a variable distance into the scar area. In a 

few cases they had anastomosed with those growing 

in the opposite direction. By the fifteenth day the 

branches ancl anastomoses had greatly increased in 

number and in addition there was considerable inter¬ 

weaving and overlapping of free ends of fibers. By 

the thirtieth clay most of the fibers in the region of 

the cut had regained their normal size, nuclear dis¬ 

tribution, and striation. Branching of the fibers was 

reduced so that only an occasional free end was seen. 

Although accurate counts were not made of the num¬ 

ber of regenerated fibers which had reunited across 

the gap, it looked as if almost a normal number were 

present at least in the rectus muscle. 

An Electro Anatomical Survey of the Gasserian 

Ganglion. Joseph A. Giisilisco, D.D.S., M.S.D., Uni¬ 

versity of Alabama School of Dentistry, Birmingham, 

Alabama. A dual beam cathode-ray oscillograph and 

supplemental electronic equipment has been adapted 

for determination of the electrical potentials existing in 

the Gasserian ganglion. Fifteen cats have been used 

for this study with the ultimate objective of deter¬ 

mining the pathways of sensation such as pain, tem¬ 

perature, and touch. 

A platinum stimulating electrode is fixed over the 

various areas of peripheral distribution of the trige¬ 

minal nerve. A nichrome wire pickup electrode is 

inserted within the body of the Gasserian ganglion 

or one of its three divisions. Nerve impulses from the 

point of stimulation pass through the nerve to its 

ganglion and then to the pickup electrode. The po¬ 

tentials from the pickup electrode are amplified by a 

preamplifier and pass to the cathode-ray oscillograph. 

Responses to the stimulation have been observed from 

1) the cornea, 2) the right maxillary and mandibular 

gingival tissue, ancl 3) the right maxillary and mandi¬ 

bular dentition. Investigation has been limited to the 

right Gasserian ganglion. Intensity of stimulus has 

shown considerable variation in different locations and 

different tissues. For example, we have observed that 

the cornea responds to the lowest intensity, while in¬ 

creased intensity is necessary to induce a response 

from either the dentin or the enamel. These results 

indicate the feasibility of using electro anatomical 

techniques for determining the nature of the fibers 

found in the divisions of the trigeminal nerve. 



79 

Sponsor.- (1) United States Air Force. (2) Univer¬ 

sity of Alabama School of Dentistry. 

A Manometrie Method for the Determination of 

Liver Catalase Activity. Robert B. Johnson and 

Joseph K. C.line. Cancer Research Department, Medi¬ 

cal College of Alabama, Birmingham. Although cata¬ 

lase is one of the earliest known enzymes and the 

literature is replete with methods for its determina¬ 

tion, the possible application of a method to the 

problem of diagnosis of cancer necessitated a more 

sensitive, accurate and reproducible method for the 

determination of liver catalase. Accordingly, we im¬ 

proved the manometrie method of Perlmann and Lip- 

tnann (1) which they used for determination of serum 

and plasma levels and adapted it to the study of liver 

homogenates. 

The essentials of the procedure consist of incubating 

a buffered solution of the enzyme with a buffered 

solution of standard hydrogen peroxide (of sufficiently 

lowT concentration to eliminate the possibility of 

enzyme denaturation) and measuring the evolution of 

oxygen manometrically by means of the Warburg ap¬ 

paratus. The temperature of the experiment and the 

enzvme-substrate relation were adjusted to give re¬ 

producible results in a fairly short period of measure¬ 

ment. For enzyme determination we used homog¬ 

enates prepared from carefully dissected livers con¬ 

taining 1 part of original liver diluted to 1500 parts 

with 0 25 M phosphate buffer at pH (3.6-6.7. 

Calculation of liver catalase activity was directed 

toward obtaining relative values rather than absolute 

catalase units. Calculation was made on both a “wet 

tissue weight” basis and on a “dry weight” basis to 

eliminate changes due solely to the state of hydration 

of the tissue. It has been demonstrated that contami¬ 

nation with erythrocyte catalase produces no signifi¬ 

cant error since it is much less active than liver cata¬ 

lase. Evidence is presented to support the validity and 

reproductibility of the method. 

(1) Perlmann. G. E. and Tipmann, F.. Arch. Bio- 

chem., 7, 159, 1945. 

The Influence of a Starch Diet on the Develop¬ 

ment of Dental Caries in the Syrian Hamster. 

C. E. Klapper, Medical College and School of Dentistry, 

University of Alabama, Birmingham, Alabama. These 

laboratories are engaged in a study of the relationship 

of salivary flow and the development of dental caries 

in experimental animals. It has been established that 

rampant tooth destruction will result if animals less 

than 35 days of age are fed a diet containing a high 

percentage of sugar for 100 days. Dental caries will 

develop rarely in animals which are placed on this 

diet at an older age. In contrast, mature or immature 

animals fed a similar diet in which cornstarch has 

heen substituted for the sugar show only minimal 

tooth lesions. To determine the influence of saliva 

on these results animals were partially desalivated by 

removing the submaxillary and sublingual glands or 

ligating and severing the parotid duct. I hese animals 

were subsequently fed one of the experimental diets. 

Other groups of animals were completely desalivated 

by performing both of the above operations. Lite phase 

of study to be reported here concerns 24 Syrian ham¬ 

sters which were completely desalivated at approxi¬ 

mately 40 days of age. The animals were maintained 

on a modified Hopper, Webber. Coniff diet made up 

of 60% cornstarch, 36% powdered whole milk, 3% 

alfalfa meal and 1% sodium chloride for 115 days. 

Caries were found in the teeth of all of these animals. 

An average of 9 carious teeth was present with an 

average total number of caries of 14 per animal. I hese 

results establish the fact that definite and extensive 

carious lesions develop in the molars of hamsters fed 

a diet containing a high concentration of starch if 

the only source of saliva is from the small intramural 

glands of the oral cavity. Earlier experiments have 

shown that the type of saliva is not important in the 

prevention of experimental dental caries. Very low 

and similar caries scores were found in starch fed 

animals in which either the parotid gland or the sub¬ 

maxillary and sublingual glands were the only nor¬ 

mally functioning major salivary glands. Most of the 

saliva in these animals was of the serous type pro¬ 

duced by the parotid gland or the mucous type formed 

by the submaxillary-sublingual gland group. The re 

suits of these experiments lend added support to the 

hypothesis that the mechanical cleansing action of the 

saliva is of paramount importance in the prevention 

of experimental dental caries when hamsters are fed 

a diet containing a high percentage of starch. 

Effect of Ascorbic Acid on Growth and Blood 

Levels of Folic Acid-Deficient Bats. Hellen Links- 

wii.er and Bessie L. Davey, Research Laboratory of 

Human Nutrition, School of Home Economics, Uni¬ 

versity of Alabama, University. Recent evidence indi¬ 

cates a close metabolic relationship between ascorbic 

acid and folic acid. Studies in this laboratory were 

carried out to determine the effect of ascorbic acid on 

ihe development of a folic acid deficiency in the rat 

induced by the inclusion of 2% succinyl-sulfathiazol 

in a synthetic diet. Blood levels of ascorbic acid were 

determined when the animals injected the folic acid 

deficient diet showed signs of deficiency. 

The concentration of ascorbic acid in the plasma, 

whole blood, and white cell platelets was lowered in 

the folic acid-deficient animals. 

Oral administration of ascorbic acid maintained the 

blood levels to equal that of normal animals. Feeding 

folic acid had the same effect. However, leucovorin 

at the levels given did not prevent the drop in blood 

ascorbic acid. 

Vscorbic acid adtled to the diet caused a slight 

increase in animal weight and prolonged the survival 

period by about 2 weeks. 

Studies in the Gothic [Natural Vrea: II. The 

Spruce-Fir Forest. IIikiuri V Mi (it mii.ti. liisiiml 

College, Birmingham. I he Gothic Natural Vrea is 

located in the Gunnison National Finest near ( rested 

Butte, Colorado, l he current papet is concerned vvith 

the 119 acres ol the Vrea width are coveted vvith a 

virgin Engclmann spruce and suhalpine lir forest. Data 

on the tree, shrub and herb lasers vveie obtained bv 

sampling ten 100 inetei line transect' l he mvei was 

determined for each tree and the DB1I ol each lice 
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which had cover on the line was taken. Only the first 

twenty meters of each 100 were used for the shrub 

and herb data. The subalpine fir had the greater 

abundance and the greater coverage of the line, but 

basal area data showed that the Engehnann spruce 

was dominant. 1 here were great numbers of firs with 

smaller DBH which gave considerable cover to the 

line. The larger and older trees were chiefly Engel- 

mann spruce. The shrub layer is only poorly devel¬ 

oped but the herbs are numerous. Frequency and 

cover percentages for each species of shrub and herb 

are presented. These cover percentages are compared 

with cover percentages of the same species as it occurs 

in the portions of the line which have no tree cover¬ 

age. There were no obvious preferences by any species 

for the open areas. 

Disappearance of Spontaneous Breast Tumor 

Susceptibility and Alterations of Transplantability 

of Sarcoma 37 in a Colony of dba Mice. Elizabeth 

Sciiolz McEniry, Cecile Morgan Webb and Joseph 

k. Cline, Cancer Research Department, Medical Col¬ 

lege of Alabama, Birmingham. The use of inbred 

strains of mice for cancer experimentation is based 

upon their uniform genetic pattern and therefore the 

relative constancy of the incidence of spontaneous 

tumor development as well as the transplantability of 

certain tumors. Mutations, although genetically pre¬ 

dictable have not been given serious enough consider¬ 

ation by the majority of cancer investigators as playing 

a possible role in determining their experimental re¬ 

sults. 

Normally dba mice are cancer susceptible, possess 

the milk factor and develop a high incidence of breast 

carcinoma in the females, varying from 50% to 80% 

at 10 to 16 months of age. Audiogenic seizures are 

common in both seses. Sarcoma 37, a non-specific 

mouse tumor, grows well in these mice. 

The dba colony in the Cancer Research Laboratory 

was bred from litter-mates secured from Roscoe B. 

Jackson Memorial Laboratory. These were identified 

as F 33 female 727, female 728 and male 729. These 

were born on September 23, 1949 in the Jackson Lab¬ 

oratory from female 398 x male 399. We have con¬ 

tinued brother-sister matings for 7 more generations 

in our laboratory. Over 800 of these mice have been 

used for various experiments and forty-five females, 

both virgin and breeding, have been observed until 

an age where a high incidence of breast cancer would 

be expected. No mammary tumors have been ob¬ 

served over a period of several years observation. 

Mouse female 398, the progenitor of the colony, did 

develop a breast tumor at the Jackson Laboratories. 

The serial transplantability of Sarcoma 37, also 

obtained from the Jackson Laboratories, w'as observed 

to diminish irregularly until the seventh serial trans¬ 

plant failed to grow. When the experiment was re¬ 

peated with a new source of Sarcoma 37 also obtained 

from the Jackson Laboratories similar results were 

secured. Changes in the transplantability of C 1498 

leukemia in sublines of C 57 black mice have been 

attributed to a single gene by Borges and Kvedar (1; 

but their observation differs from ours in that it w'as 

an all or none effect while seven serial transplants were 

required to demonstrate complete failure of trans¬ 

plantation with our dba subline. 

Bittner and others (2) have pointed out that trans¬ 

plantability of tumors is determined lay the genetic 

relationship of the host and the tumor cells and not 

on the milk factor. Genetic differences in sublines 

of the same stock to transplanted mammary tumors 

may or may not indicate genetic variations in the in¬ 

herited susceptibility to spontaneous mammary tumor. 

It is striking that both differences in transplant¬ 

ability and the incidence of spontaneous tumors have 

been altered in our strain normally bearing the milk 

factor. Whether this is indicative of a more complex 

relationship not anticipated by Bittner can only be 

proved by systematic studies involving the milk factor 

and the genetic patterns of the tumor-host relation¬ 

ship. 

(1) Borges, 1’. R. E. and Kvedar, B. J., Cancer Re¬ 

search 12, No. 1, p. 19, 1952. 

(2) Bittner. |. J., Cancer Research, 7, p. 751. 1947. 

The Effect of Inanition on Liver Catalase Activ¬ 

ity in Mice. Elizabeth Scholz McEniry, Cecile 

Morgan Wf.bb, Roberi B. Johnson and Joseph K. 

Cline, Cancer Research Department, Medical College 

of Alabama Birmingham. In studying the effects of 

various chemicals, tumors and tumor fractions on the 

liver catalase activity of mice, it became evident that 

the role of food and water consumption was an impor¬ 

tant one. Reports that food restriction for several clays 

did not lower liver catalase in rats apparently had 

been interpreted to mean that food restriction in mice 

would also fail to lower liver catalase. 

In (bis study, twenty-eight C3H mice and twenty- 

six C 57 Black mice of both sexes were employed. All 

animals received food (Purina Laboratory Chow) and 

water ad libitum and their normal consumption was 

followed for three days prior to separating them into 

various categories. These categories were as follows: 

animals receiving food and water ad libitum; animals 

receiving food ad libitum and no water; animals re¬ 

ceiving water ad libitum and no food; and animals 

receiving neither food nor water. After a period of 

twenty-four hours, all animals were sacrificed and 

their livers extirpated for catalase study. It was found 

that simple withdrawal of food and/or water for a 

twenty-four hour period resulted in a low'ered liver 

catalase activity. This lowering was of the same order 

of magnitude as that which has been attributed to 

tumors and tumor extracts in mice. The lowering 

found in mice after such a short time interval may 

be due to their higher metabolic rate. We therefore 

feel that liver catalase levels in mice in which food 

intake is uncontrolled cannot be correctly interpreted 

as being due entirely to the effect of tumors or tumor 

extracts per se. 

A Histological Study on the Blood Supply and 

Innervation of the Temporomandibular Joint in 

the Rhesus Monkey1. Benjamin C. Moffett, Jr., 

Department of Anatomy, Medical College and School 

1 The work on the blood supply of this joint was 

done in the Department of Anatomy, College of Den¬ 

tistry, New York University. 
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of Dentistry, University of Alabama, Birmingham. 

Pain sensations and dislocation of the temporomandi¬ 

bular joint limit the effective movement of the lower 

jaw and thus interfere with the biting and mastication 

of food. Questions relating to these conditions are 

often raised about the blood supply and innervation 

of this joint. 

The anatomy of the temporomandibular joint was 

studied in Rhesus monkeys, the joint of which closely 

resembles man's. In 2 monkeys this joint was sectioned 

and stained. Red vinylite was injected into the carotid 

arteries of 3 monkeys and india ink into the jugular 

veins of 7 others. The vascular pattern of the joints 

was examined. In 3 animals only the discs and joint 

capsules were removed and stained for nerve fibers 

and endings. 

The temporomandibular joint contains 2 synovial 

cavities, enclosed by a joint capsule and separated by 

a fibrocartilaginous articular disc. Superiorly the cap¬ 

sule is attached to the temporal bone where it encloses 

the mandibular fossa and the articular eminence. At 

the inferior attachment of the capsule to the neck of 

the condyle there is an arterial ring formed by branches 

of the internal maxillary artery. From this ring smaller 

branches extend superiorly in the joint capsule up to 

the capsular attachment of the disc where they form 

a synovial plexus. This plexus is seen on the superior 

and inferior surfaces of the periphery of the disc 

and on those surfaces which line the joint cavities and 

are not subjected to pressure. The superficial tem¬ 

poral artery sends long branches which run vertically 

in the posterior attachment of the disc anastomosing 

with each other and with branches derived from the 

internal maxillary artery. 

An examination of sections of the disc and capsule 

for nerves is in progress. At present only the myeli¬ 

nated and non-myelinated fibers accompanying the 

blood vessels have been seen. 

The Usefulness of Absolute Vitamin Require¬ 

ments as a Basis for a System of Classification 

of the Streptococci of the Mouth. Thomas A. Nevin, 

Dept, of Bacteriology, University of Alabama Medical 

College mid School of Dentistry, Birmingham. The 

taxonomy of the streptococci of the mouth is not 

clear. The usual physiological approach requires the 

use of difficult and time consuming procedures of 

doubtful significance. The method herein suggested 

is both simple and reproducible. It is based on an 

absolute requirement for certain B vitamins which is 

exhibited by most members of this group. 

A semi-synthetic basal medium is prepared accord¬ 

ing to the method of Smiley, Niven and Sherman. 

Seven members of the vitamin “B” complex are then 

added to form the complete medium. Growth re¬ 

quirements are determined by the elimination of in¬ 

dividual vitamins from the medium. When growth 

occurs in a deficient medium, the organism is sub¬ 

cultured on a medium of the same composition. De¬ 

terminations are made by visual inspection since con¬ 

tinued subculturing is not possible in a medium 

lacking an essential vitamin. Results are easily con- 

fumed by growing the organism in the basal medium 

supplemented with those vitamins shown to be re¬ 

quired. 

With this technique, it has been possible to separate 

the streptococci into five groups which were homog¬ 

enous within themselves with respect to their vitamin 

requirements. One group was peculiar in that typical 

cellular morphology was not exhibited unless the 

organisms were supplied with an as yet unidentified 

factor in yeast extract. A sixth group was separated 

which has an absolute requirement for an unidenti¬ 

fied factor in yeast extract. Known substituents for 

either of these factors have not yet been found. 

With further exploration, absolute growth factor 

requirements may prove to be a more satisfactory 

means of identifying these hitherto difficultly defined 

species. 

Notes on the* Metabolism of Str. Salivarius. 

Thomas A. Nevi.m, Dept, of Bacteriology, University 

of Alabama Medical College and School of Dentistry, 

Birmingham. Earlier reports by Gale, et. ah, indicate 

that the assimilation of glutamic acid by Micrococcus 

pyogenes var. aureus and Str. fecalis is an energy 

linked process which is probably associated with gly¬ 

colysis. In the present work Str. salivarius is being 

used to study the energy requirements of glutamic 

acid assimilation. A micromanometric test system has 

been established, and the process of glutamic acid 

assimilation is followed by microbiological assay. Ob¬ 

servations have been made which tend to confirm 

Gale’s work. Further investigations into the mechanism 

of glutamic acid assimilation are in progress. The 

possible requirement for specific vitamins or enzyme 

activators is receiving particular attention. 

The Physiological Effects of Mistletoe on Sugar 

Maples. Joseph C. O'Kelley, University of Alabama. 

University. American Mistletoe growing on the 

branches of Sugar Maple trees induce the maple leaves 

above the mistletoe infestation to react in the follow¬ 

ing abnormal ways: 

1. Chlorophyll concentration of infested leaves is 

approximately fifty percent greater than of nor¬ 

mal leaves. 

2. Autumn coloration and abscission of the leaves 

of infested maple branches occur seven to four 

teen days after the same processes in normal 

leaves. 

3. Maple buds break dormanev. flower, and leaves 

mature about a week before these processes occur 

on the normal maple buds. 

These abnormalities arc pronounced where the mis 

tletoe infestations are old: tltev are not observed in 

young infestations. 

V comparison of the pigments of maple leaves from 

infested branches was made with normal leaves dining 

the period of autumn coloration. \ studv of dormanev 

breaking in buds from infested maple branches showed 

that the physiological processes that precede growth 

in the spring occur earlier in the mistletoe infested 

branches than in normal ones. 

Vn examination for possible stimulating substances 

in the mistletoe led to the cothlusion that the effect 



o£ the mistletoe was a mechanical one similar to 

girdling and that the apparent stimulation was caused 

by blocking the downward transport o£ auxins and 

other organic substances synthesized in the maple 

leaves and stems above the point of infestation. 

Action of Uranium Salts on Salivary Amylase. 

Leon H. Schneyer, University of Alabama School of 

Dentistry, Birmingham. The chemical nature of the 

enzymatically active groups of the enzyme salivary 

amylase has not been clearly established. In view of 

the fact that uranium has been shown to affect enzymes 

by combining at electronegative active groups (car- 

boxy and hydroxyl) on the enzyme protein side chains, 

it was felt that investigation of the effects of uranium 

on the activity of salivary amylase would provide evi¬ 

dence concerning the nature of (lie active groups. 

Uranium nitrate inhibits salivary amylase activity 

completely in a concentration of l(l-:l M. The inhibi¬ 

tion is reduced by increasing substrate concentration 

or by the introduction of organic alpha OH dicar- 

boxylic acids. With amylase, therefore, as with other 

enzymes, combination by uranium at electronegative 

groups on the protein is indicated as the mechanism 

of uranium inhibition. The data indicate tlie presence 

of hydrozyl, and possibly carboxyl, as components of 

the active centers of the enzyme salivary amylase. 

The Number of Occipital Segments in Human 

Embryos. E. Carl Sensenig, Medical College and 

School of Dentistry, University of Alabama, Birming¬ 

ham. The segmentation of the occipital region has 

been of interest to the embryologist since the begin¬ 

ning of the 19th century. The material used was 60 

human embryos of the Carnegie collection of from 

2 to 30 somites (2 to 5 ml.. CR. lg.) with an ovulation 

age of 22-26 days. The evidence here presented is 

based on a study of the occipital myotonies, hypo¬ 

glossal nerve rootlets, ganglion cell groups and seg¬ 

mental vessels of the embryonic occipital region. In 

human embryos the occipital region has been variously 

described as being formed by 2-5 segments with the 

most common number being 3. On the material pre¬ 

sented it is evident there are certainly more than 3 

segments involved. There is definite evidence of 4 

segments with indication of a possible 5th segment 

being incorporated into the occipital bone. 

The Carbohydrate Metabolism of the Human 

Heart in Vivo. Ellis Sparks, M.D., and R. J. Binc, 

M.D. From the Depts. of Medicine and Physiology, 

Medical College of Alabama, Birmingham. The myo- 

cardinal glucose, pyruvate and lactate metabolism 

was studied in 70 patients with and without cardiac 

failure. Coronary vein blood was obtained by coronary 

sinus catheterization. The percentage of oxygen util¬ 

ized in combustion of carbohydrates (the extraction 

ratio), the conversion of oxidative energy derived from 

carbohydrates into mechanical work (the conversion 

factor), and the myocardial usage of carbohydrates 

were calculated. The tests were either performed in 

the post-absorptive “steady” state (arterial blood glu¬ 

cose levels ranging from 60 to 150 mgs.%) or during 

intravenous infusions of glucose. In the absence of 

cardiac failure, the total aerobic combustion of carbo¬ 

hydrates by the heart accounted for 57% of the car¬ 

diac oxygen consumption. At low arterial glucose 

concentrations the heart derived its energy primarily 

from non-carbohydrate sources, presumably fat, and 

the conversion of energy derived from carbohydrates 

was more efficient than at high carbohydrate levels. 

As the myocardial glucose level rose, the myocardial 

glucose extraction increased but the energy derived 

from glucose declined. Pyruvate was utilized by the 

myocardium. Because of analytical difficulties, how¬ 

ever, no definite trends in pyruvate metabolism could 

be ascertained. A rise in arterial glucose was asso¬ 

ciated with increased arterial lactate levels and a 

greater myocardial lactate usage. The myocardial glu¬ 

cose extraction was directly proportional to logarithm 

of the arterial glucose concentration. Only a slight 

increase in myocardial glucose extraction was observed 

at arterial glucose concentrations higher than 110 

mgs.%. In contrast, intravenous infusions of glucose 

resulted in a rise in myocardial glucose extractions at 

any arterial glucose concentration. In patients with 

low output failure, the myocardial oxygen extraction 

and consumption were normal and the myocardial 

glucose extraction was normal or increased. Since 

cardiac work was diminished, the conversion of energy 

derived from carbohydrates into mechanical work was 

defective. 

Eluid 1 Exchange at the Margins of Dental Res¬ 

torations. Adelb. E. Thomas, University of Alabama, 

Birmingham. The technic described in this presenta¬ 

tion has been used to observe ami study enamel sur¬ 

face and changes in this surface following exposure 

to various conditions. This study was performed to 

corroborate the observation that there is a fluid ex¬ 

change at the margins of all types of Idling materials 

used in dentistry. This fluid exchange is essentially 

due to the magnitude of the differences in the coeffi¬ 

cient of expansion of the filling materials and the 

tooth structure. The exchange occurs when the teeth 

undergo extreme changes in temperature such as are 

encountered in drinking hot liquids followed by a 

cold beverage or ice water. The observations reported 

in this paper cover three common dental filling ma¬ 

terials—gold, amalgam, and silicate cement. In all 

three a fluid exchange was observed and recorded. 

Freshly extracted teeth which were preserved in 

Ringer’s solution following their removal were used. 

Each tooth had a restoration placed in it on the same 

surface and in the same position on that surface. All 

teeth were from the same patient. Each tooth was 

(died with one of the three filling materials and then 

was exposed to the extremes in temperature. As the 

tooth was warmed in the lingers to body temperature, 

the fluid exchange at the margins of the filling ma¬ 

terial was observed and recorded permanently. The 

method which was used to record this phenomenon 

is called the “Collodion Relief Adhesion Technic” or 

the “Collodion Replica Technic.” 

A 2% solution of collodion was painted over the 

tooth surface being observed and was allowed to dry. 

This collodion film or replica of the tooth surface was 

peeled off and mounted on a glass slide. The glass 

slide with the replica mounted upon it was subse- 
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quently placed in a Shadow Casting machine and the 

replica was shadowed with silver. It was then observed 

under an optical microscope and the permanently 

recorded exchange at the margins was studied. A 

definite exchange of fluid was found at the margins 

of all three dental filling materials following exposure 

to extremes in temperature. 

Selective Concentration of Phosphorus32 in 

Variegated Leaves. Bert C. Williams, University 

of Alabama, University. Tracer studies are being car¬ 

ried out at the University of Alabama with the aid of 

the University Research Fund. In the study reported 

now rooted cuttings of Coleus and Zebrina plants 

with variegated leaves were grown in a nutrient solu¬ 

tion containing radioactive phosphorus. In both of 

these plants radioautographs as well as radiation count¬ 

ing show the phosphorus to be very highly concen¬ 

trated in the green areas as compared to the non¬ 

green areas of the leaf. The role of some of the 

phosphorus in the chlorophyll-containing parts of 

these leaves is as a phosphorylase to function in starch 

synthesis and starch breakdown. It has been suggested, 

also, that phosphorus is concerned directly with photo¬ 

synthesis in green plants. Therefore, a great deal of 

interest attaches at present to experiments on phos¬ 

phate metabolism in relation to photosynthetic ac¬ 

tivity, and data is being obtained, especially, on phos¬ 

phate turnover as a function of “light” and “dark” 

metabolism. Plants with variegated leaves are unusu¬ 

ally well adapted for this type of research. 

Notes on Mosses of Alabama. James C. Wilkes, 

Jr., Jacksonville State Teachers College, Jacksonville. 

This paper represents a portion of the research done 

by the writer as a partial fulfillment of the require¬ 

ments for the Ph.D. degree at the University of Ala¬ 

bama. This research is concerned with a taxonomic 

survey of mosses of Alabama, their affinities and dis¬ 

tributions. 

According to Dr. Charles Mohr in “PLANT LIFE 

OF ALABAMA,” the earliest record of collections of 

mosses of Alabama is found in William Sullivant’s 

“MUSCI ALLEGHANIENSES” published in 1845. 

Sullivant and his assistant, Prof. Leo Lesquereux, col¬ 

lected mosses in Alabama and other southern states 

from 1843 until 1848. Following the work of Sullivant 

and Lesquereux, Mohr collected plants throughout 

Alabama and submitted his collections to various 

authors for publication. Along with Dr. Mohr in 

the late 1800’s, Baker and Earle of Auburn collected 

mosses in the vicinity of Auburn. In 1937, Dr. Roland 

Harper of the University of Alabama submitted ten 

specimens of mosses to the herbarium of the Univer¬ 

sity of Tennessee. Dr. A. M. Harvill, from 1947 until 

the present date, has compiled the largest collections 

of Alabama mosses, many of which are deposited in 

the herbarium of the University of Alabama. Dr. 

Harvill's collections have been submitted to the writer 

for use in this research. 

The writer has made extensive collections of mosses 

in many counties of Alabama. At the date of this 

writing he has on hand, primarily from Dr. Harvill’s 

collections, 64 genera and 142 identified species of 

mosses from 40 of the 67 counties of Alabama, and a 

large number from throughout Alabama yet to be 

classified. 

Carious-Like Lesions Produced in the Artificial 

Mouth. Ward Pigman, H. West, W. Hawkins and 

Carolyn Gaston. University of Alabama, Dental 

School and Medical College, Biochemistry and Bac¬ 

teriology Departments, Birmingham. In the present 

work, freshly extracted teeth are mounted in plaster 

boxes and the surfaces are photographed at about 

8-folcl magnification. The mounted teeth are placed 

in cylindrical glass funnels and a bacteriological me¬ 

dium is allowed to flow dropwise over the individual 

teeth. The teeth are inoculated at weekly intervals 

by soaking for 30 minutes in a sample of pooled 

saliva. Usually, at regular intervals, the teeth are 

examined at 30-fold magnification ,and photographed 

when necessary. 

Under these conditions, lesions of the enamel have 

been produced which are very similar in appearance 

and position to natural carious lesions. By the use of 

bilaterally identical teeth, it has been shown that tooth 

surfaces brushed twice daily remain fairly sound for 

long periods, whereas unbrushed areas or roughened 

areas soften rapidly. Typical regions of attack of 

brushed teeth are occlusal grooves and pits, develop¬ 

mental pits and grooves, approximal surfaces and 

cervical areas near the cemento-enamel junction. 

Individual teeth exhibit considerable difference in 

resistance to enamel attack. Apparently deciduous and 

unerupted teeth are much less resistant than old 

erupted teeth. There is some evidence for the develop¬ 

ment of a resistant film on erupted teeth. 

Enamel attack has been observed only when glucose 

is present in the media and streptococci and/or lacto- 

bacilli could develop. In ihe absence of glucose the 

teeth surfaces remain intact for long periods. 

The Glucose Content of Carious Dentin. J. F. 

Volker, University of Alabama School of Dentistry, 
Birmingham. 4 he glucose content of the carious den¬ 

tin of ten clinical subjects with posterior bilateral 

tooth decay has been investigated. 1 wo hours after 

eating, carious material has been removed from the 

posterior teeth on one side of the mouth and ils glu 

cose content determined by the Folin Malmros method 

Immediately thereafter, (lie experimental subject has 

washed his mouth with 50 cc. of a 10'/ glucose solu 

lion. Ten minutes later carious denlin lias been re 

moved from comparable posterior teeth on the oppo 

site side of the mouth and analv/ed for glucose. 1 he 

glucose content of the carious dentin removed before 

the experimental procedure varied from 42 to 12S 

mg. per cent. The glucose content of the carious den¬ 

tin excavated after the experimental procedure varied 

from 90 mg. per cent to 770 mg. per cent. In five of 

the subjects there was a marked increase in the glucose 

content of the carious dentin following the use of the 

mouth wash. I he glucose content of the carious den 

tin in the remaining li\c subjects teas unaffected In 

the experimental procedure. 

Studies on the Kfl'ects of lntrn- Vitieular Injec¬ 

tion of Ilvdroeoi-toiie Ycotate (IT H> iIiom eorti- 



costerone) on tlie Concentrations of Sodium and 

Potassium in Synovial Fluid of Patients with 

Rheumatoid Arthritis. A Preliminary Report. By 

K. Lemone Yielding, Robert S. Hogan and Howard 

L. Holley, Medical College of Alabama, Birmingham. 

The successful treatment of rheumatoid arthritis with 

Compound F (17 hydroxycorticosterone) intra-articu- 

larly has made it possible to follow changes in chem¬ 

ical composition of synovial fluid which might be 

correlated with clinical improvement. Experimental 

work has directed attention to Ihc possible significance 

of sodium and potassium in rheumatoid arthritis, so 

work in progress has included the determination of 

sodium and potassium concentrations before and after 

treatment. It has been observed that sodium and 

potassium concentrations of fluid from joints of some 

patients with rheumatoid arthritis are greater than 

the theoretically normal values reported by Bauer, 

et al (Physiol. Rev., 19-10) . These values have been 

seen to fall after injection of Compound F. Viscosity 

has increased in response to Compound F injection. 

* Merck and Company, Inc., Rahway, New Jersey. 

SECTION II 

CHEMISTRY 

A Packed Column with Partial Condensation 

Stillhead. E. 1). Calloway, E. L. Grove and James 

L. Kassner, University of Alabama, University. An all 

glass column was constructed to purify organic chemi¬ 

cals which are used for spectrographic purposes. The 

partial condensation type of stillhead was chosen be¬ 

cause it could be made with fewer joints than the 

total condensation type. 

The column consists of a stillpot with a 24/40 

standard taper ground glass joint; a section, 13 mm. 

in diameter and 4 feet long, packed with Podbielniak 

six-turn nichrome wire helices; a heating jacket, and 

the stillhead. The stillhead contains a cold finger 

well, a thermometer well and a condenser. 

One ground glass joint conducts the stillpot to the 

packed section, another holds the thermometer which 

inserts into the well of the stillhead, and a third at¬ 

taches a vacuum receiver to the end of the condenser 

for vacuum work. A tin-covered, leached rubber 

stopper holds the cold finger in place and permits 

vertical movement of the finger for controlling reflux. 

The theoretical plates, determined by the use of 

a mixture of n-heptane and methylcyclohexane, were 

found to number about 100. The operating holdup 

and pressure drop were also determined. 

Extraction of Furfural from Aqueous Solutions. 

Ronald G. Kuerner and Justin T. Long, Alabama 

Polytechnic Institute, Auburn. An investigation was 

made of the system water-furfural-carbon tetrachloride 

in order to present new ternary equilibrium data and 

an alternate method for the recovery of furfural from 

its aqueous solutions. 

The ternary itself has been determined along with 

the results of runs made in a continuous counter¬ 

current packed laboratory column in relation to mass 

transfer, height of transfer units and flow ratios. 

Extraction followed by distillation is seen as a 

feasible method of separating furfural and water. 

Some Complex Salts of Organic Esters. John 

A. Southern, Howard College. In an attempt to find 

organic precipitants for some metal ions the metal 

salts of half esters of phthalic acid have been investi¬ 

gated. Because of the very low water solubility of 

these salts studies were extended to include some 

physical properties of these compounds. Some study 

has also been made of similar salts of half esters of 

maleic and succinic acid. 

The half esters are made by reacting the anhydride 

with the alcohol in equal molar quantities. The 

sodium salt is made from the acid ester and finally 

the metal salt precipitated from the sodium salt. 

Metal salts of all normal alcohols up through four¬ 

teen carbons, except the nine, eleven and thirteen 

carbon members, have been made. Metals used in¬ 

clude iron (ic), cobalt, copper, nickel, zinc, manganese, 

calcium and barium. Preparation of the maleates and 

succinates has not been extended to include all the 

alcohols, the majority including octyl alcohol. 

These metal salts are predominately low it} softening 

point indicating strong covalent bonding. In fact 

several of the iron phthalate salts and some of the 

zinc phthalate salts are liquids of the consistency of 

a heavy syrup. The maleates and succinates are some¬ 

what waxy. Solubility in water is very low above 

the propyl ester and beyond this point solubility in 

organic solvents such as acetone, n-heptane and ben¬ 

zene increases rapidly. 

Section III 

GEOLOGY AND ANTHROPOLOGY 

Correlation of Geologic Structure with Ground- 

Water Availability in the Huntsville Area, Ala¬ 

bama.1 Harvf.y T. Downinc, Jr.,2 U. S. Geological 

1 Publication authorized by the Director, U. S. Geo¬ 

logical Survey. 

2 Geologist Ground Water Branch, U. S. Geological 

Survey, Huntsville, Ala. 

Survey, Huntsville. In January 1951 the United States 

Geological Survey in cooperation with the City of 

Huntsville and the Alabama Geological Survey began 

a detailed study of the ground-water resources of 

Madison County, Ala., with special reference to the 

Huntsville area. The purpose of the study is to 

determine the quantity, quality, occurrence, and avail¬ 

ability of ground water, and to make these basic data 
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available to aid the intelligent development of the 

ground-water resources of this area. 

In the course of the field investigations more than 

2,COO water wells were studied. From many of these 

wells and from some springs in the area water samples 

were collected and analyzed. Data on pumpage, spring 

flow, and water levels have been correlated with pre¬ 

cipitation. The project has included the test drilling 

of more than 35 holes, mostly 100 to 150 feet deep. 

Correlated with the test drilling is the construction 

of a geologic map of the area. 

The Huntsville area is immediately underlain by the 

Fort Payne chert and the Tuscumbia limestone of 

Mississippian age. These beds are nearly horizontal, 

dipping gently to the southeast. Ground water in 

limestone occurs in fractures and openings along bed¬ 

ding plane's, many of them enlarged by solution, and 

many private, industrial, and municipal wells develop 

ground water from these openings. 

Geologic structure maps and cross sections were 

made on the basis of data from test holes. Test drill¬ 

ing was stopped at the Chattanooga shale underlying 

the Fort Payne chert because water obtained from 

or below1 2 this formation is highly mineralized and 

unfit for most uses. As the shale consists of 1 to 5 

feet of black dense, impervious shale, it is an effective 

key horizon. On the basis of test drilling, southward- 

plunging flexures were found to underlie the area. 

Structural features were correlated with a piezometric 

map showing water-level measurements in many ob¬ 

servation wells. The comparison of the two maps 

shows the relation between the geology and the oc¬ 

currence and movement of ground water. 

Test holes were drilled on the flanks and crests of 

anteclines and in the troughs of synclines to determine 

the correlation between the structure and the quantity 

of ground water available. It was found that wells 

drilled on and near the synclinal axes penetrated more 

solution cavities and produced more water than those 

wells drilled elsewhere. Five large springs in the area 

issue from points within the structural basins. Thus 

the test drilling show's that, in the Huntsville area, 

larger supplies of ground water are available from 

wells in structurally low than in structurally high 

areas. 

Construction of Geologic Fence Diagram for the 

Monroeville, Alabama, Project.1 J. B. Ivey/ U. S. 

Geological Survey, University. A detailed study of the 

geology and occurrence of ground water in the Mon¬ 

roeville area, Ala., was begun by the United States Geo¬ 

logical Survey in cooperation with the Water Works 

Board, Town of Monroeville, in April 1951. This 

project is a part of a coordinated program of ground- 

water investigations by the U. S. Geological Survey 

in cooperation with the Alabama Geological Survey. 

The investigation was precipitated by an emergency 

request for basic data to aid in the development of 

1 Publication authorized by the Director, U. S. Geo¬ 

logical Survey. 

2 Geologist Ground Water Branch, U. S. Geological 

Survey, University, Ala. 

to 329 feet. The test holes were drilled to determine 

the water-bearing characteristics of the sand, gravel, 

and limestone aquifers in the area. 

To illustrate the correlation between surface and 

subsurface geology a fence diagram in open Hie—copy 

not attached, was constructed which combines two 

geologic cross sections that intersect at a point about 

a third of a mile south of Monroeville. It shows a 

northeast-trending section in the direction of the dip 

of the beds and a northwest-trending section in the 

direction the beds are striking. Additional sections 

could be added to the diagram to illustrate the struc¬ 

tural and stratigraphic features in more detail. To 

emphasize the geology the scale of the sections is ex¬ 

aggerated vertically. The vertical scale is 100 feet 

= 1 inch, and the horizontal scale is 5 inches = 1 

mile. 

A fence diagram presents a three-dimensional picture 

of the stratigraphic and structural conditions. On it 

each of the shallow aquifers—the Citronelle formation, 

the Glendon limestone member and marl pacies of 

the Byram formation undifferentiated, the Marianna 

limestone and the Red Bluff clay undifferentiated, and 

the Gosport sand and Lisbon formation undifferen¬ 

tiated—can be identified and their relations to the 

non-water-bearing formations studied. The deep test 

hole and several of the shallow test holes are located 

on or very near the cross sections and illustrate the 

relation between wells and the geology of the area. 

Alabama’s Oil Fields. Walter B. Jones,* Alabama 

Geological Survey, University. Alabama now has three 

oil fields: Gilbertown, South Carlton, and Pollard. 

Discovery well for the Gilbertown Field, the State’s 

first commercial oil well, was the No. 1 A. R. Jackson, 

brought in on February 17, 1944. The field now has 

65 producers. The No. I Well was the first well in 

the South Carlton Field, brought in on May 6, 1950. 

That field now has 10 producers, and is only partly 

developed. The nearest field, the. Pollard, was dis¬ 

covered on January 19, 1952, when the No. I Move 

was brought in. Presently the Pollard has 32 pro¬ 

ducers, most of them making the allowable of 100 

barrels per day of 30 gravity oil. Development con 

tinues. 

Production for 1952 was over one million barrels. 

It could be double that figure this year. 

New fields arc expected, particularh in Southwest 

and Northwest Alabama. 

Use of a Waler-I,evel Contour Map in Selecting 

Test-Hole Sites in tbe Huntsville Vrca. Vlabama.1 

Gi.ENN T. Mai.mhiro, I'. S. Geological \iiivrv, Hunts 

ville." Ground-water investigations in Madison Count'. 

Ala., with special reference to the Huntsville area, 

were begun in January 1951 b\ the United States 

Geological Survey in cooperation with the cits of 

Huntsville and the Vlabama Geological Sur\e\. 

* State Geologist of Alabama. 

'Publication authorized b\ the Director. I S Geo 

logical Survev. 

•Geologist, Ground Watct Branch, l S Geological 

Survey. I lunlsx ille. Via. 
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ground water in the Monroeville area. The investi¬ 

gations included a well inventory, construction of a 

detailed geologic map for a 48-square-mile area about 

Monroeville, and drilling a test hole, 1.233 feet deep 

and 16 shallower test holes ranging in depth from 72 

The municipal water supply for Huntsville was 

originally derived from Big Spring. As a result of 

severe water shortages during the summer of 1943 

and subsequent summers, coupled with the increased 

demands on the water supply by the growing popula¬ 

tion, it became necessary that additional sources of 

water of good quality be developed. One of the pur¬ 

poses of the cooperative ground-water investigation 

is to collect basic data that will aid city, as well as 

other water users, in development of ground water 

in the area. 

T he Huntsville area is underlain by massive beds 

of the Fort Payne chert and Tuscumbia limestone of 

Mississippian age which dip gently southeast at the 

rate of approximately 20 feet per mile. These forma¬ 

tions are cut by numerous fracture and bedding planes, 

permitting a ready passage for ground water. The 

solvent action of circulating ground water increases 

the size of these openings, resulting in an extensive 

network of solution channels. In areas where extensive 

solution has taken place, a karst topography has de¬ 

veloped. Drainage is to a large degree subterranean, 

making the ground water within the area subject to 

pollution from surface recharge. The direction of 

movement of the ground water was determined so as 

to permit selecting areas for test drilling where the 

possibility of pollution was least. For this purpose a 

water-table contour map was constructed for an area 

of approximately 120 square miles in and around 

Huntsville. 

Water levels in approximately 100 private and in¬ 

dustrial wells in key positions were measured in the 

construction of the piezometric map. Mean-sea-level 

elevations were determined for the measuring points 

at each well, and all water-level measurements were 

converted to mean sea level. All wells for which water- 

level measurements were obtained are plotted on a 

map. and contour lines were drawn connecting points 

of equal elevation of the piezometric surface. The 

water-level measurements used in the construction of 

the map accompanying this talk were made on Oc¬ 

tober 31, 1952, and were completed within a 4-hour 

interval. 

The piezometric map for October 31, 1952, ap¬ 

proximately the lowest stage for the year, represents 

and is one of the four maps that will be compiled to 

represent the various seasonal positions of the piezo¬ 

metric surface. The map shows that the direction of 

movement of ground water in the Huntsville area is 

from north to south and that the recharge area for 

wells and springs used in the municipal area is north 

of town. The areas most favorable for the develop¬ 

ment of ground water free from pollution are north 

and west of the city. The area of influence of a 

heavily pumped well in sect. 25.. T. 3S., R. 1 4V., is 

clearly shown on the contour map. By knowing the 

extent of the area influenced by a pumping well, the 

practical spacing of other high-capacity wells can be 

determined. 

Some Notes on a Literature Survey of Coal Re¬ 

serves in Reds Above the RIaek Creek, Upper Part 

of the Warrior Coal Field. Reynold Q. Sttorrs, 

University of Alabama, University. During the sum¬ 

mer and fall of 1952, a study of the Warrior Coal 

Field was made for the Tennessee Valley Authority. 

The study was limited to an investigation of the 

rather meager published literature supplemented by 

discussions with a number of coal mine operators, 

geologists, and engineers. The approximate outcrop 

of each bed was traced on the 7% and 15 minute 

quadrangle topographic maps of the U.S.G.S. Mc- 

Calley’s map was used as a guide. It was supplemented 

by a few company maps and with features, such as 

mine openings, on the topographic maps. Average 

thicknesses were taken largely from McCalley’s bed 

sections and from thicknesses given in the Annual 

Reports of the State Mine Inspector. A few well logs, 

largely of oil wells, were available. Using the defini 

tions of the U.S.B.M. and U.S.G.S. for measured, indi¬ 

cated, and inferred coal, reserves of well over y2 

billion recoverable tons, in beds two feet thick or 

thicker, were calculated in the measured and indicated 

categories for the Pratt, America, and Mary Lee beds. 

Two hundred fifty-four additional square miles were 

inferred to be underlain by coal. The total estimate 

(exclusive of inferred coal) was found to be almost 

identical to that made for the same area for the 

U.S.B.M. by the Paul Wier Co. in 1948, although 

figures for the Pratt bed were 39% larger; for the 

America, 51% larger; and for the Mary Lee, 20% 

smaller than those of the Paul Wier study. 

The area contains enough coal to supply the entire 

T.V.A. system, at 1952 generation of 19.7 x 10” KWhr, 

for 82.8 years, or the Widow’s Creek and Colbert 

Plants, located in Alabama, for a very much longer 

period. 

Other points: (1) Most of the thick Mary Lee 

(-(-36") has been mined, (2) In spite of its heavy 

past production (65% of total, in the area) the Mary 

Lee still has 48% of the recoverable reserves, (3) As 

much thin, low grade and very deep coal may be 

eventually recoverable by indirect methods, such as 

underground gasification, as is recoverable by regular 

mining methods, (4) The coal is all high volatile 

bituminous A rank. Some of the remaining coal is 

undoubtedly somewhat low grade because of high ash 

content, but its sulfur is low, (5) Some of the best 

remaining coal has 200'-500' cover (6) Oil wells and 

other drilling indicate a fairly large (up to 50 sq. mi.) 

field of Corona or Pratt coal, 3'-5' thick and lying at 

depths of 400-700 feet, in the western part of the field 

where much of the surface is covered with younger 

sand, ground, and clay formations. This field has 

never been touched and may constitute a reserve for 

the remote future, (7) Coal, at great depths, could 

conceivably be found in Mississippi, now that oil has 

crossed the Mississippi line into Alabama! 
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“The Versatile Aerial Photographer.” Evert W. 

Johnson. Forestry Department, Alabama Polytechnic 

Institute, Auburn. The paper will Ire a narrated 

demonstration rather than a formal paper. An attempt 

will be made to present a demonstration of the tre¬ 

mendous part that aerial photographic interpretation 

and photogrammetry are playing in the present stage 

of our civilization. As many points as possible will Ire 

demonstrated using aerial photographs, enlargements, 

mosaics, and maps. 

The basic information available on aerial photo¬ 

graphs can be classed as follows: (1) vegetational dis¬ 

tribution patterns. (2) land form patterns, and (3) 

cultural patterns. These classes will be discussed and 

demonstrated, with particular emphasis being put on 

vegetational distribution and geomorphology since 

there is a wealth of demonstration material available 

in these fields. 

After discussing the “pure science’’ applications of 

aerial photography the “Applied sciences” will be con¬ 

sidered. Among these are: forestry: range management; 

agriculture, including soil survey and rural analysis 

and planning; reclamation, flood and erosion control; 

urban anal is and planning; military trafficability 

studies; pho.ogeology, including petroleum and min¬ 

erals reconnaissance; civil engineering, including high¬ 

way engineering, transmission line engineering, airfield 

engineering, and stream engineering; land evaluation 

and survey; water and snow inventory; wildlife man¬ 

agement; recreation; and archaeology. 

Oil and Minerals. Walter B. Jones,* Alabama 

Geological Survey, University. Most minerals, in a 

strict sense of the word, cannot he "conserved.” They 

were formed millions of years ago. When they are 

used, they are gone, for no more are being formed. 

Important exceptions are water and soil. Water can 

be used over and over. Presently we are wasting a 

lot of ground water, especially from artesian wells. 

Many streams are polluted by wastes from cities, mines, 

mills and quarries. We have enough ground and 

surface water, but not a drop to waste. Soils, made 

up of combinations of minerals, can he conserved. 

Wasteful practices, leading to erosion and impoverish¬ 

ment, are now being corrected. 

Production from Alabama's 105 oil wells, in the 

Gilbertown (65), South Carlton (10), and Pollard 

(30) fields, is carefully directed so as to prevent waste. 

Our laws are adequate to protect oil and gas produc¬ 

tion. It is expected that the state will become a major 

producer. 

Reserves of coal, iron ore, limestone and dolomite, 

clay, shale, sand and gravel are sufficient to maintain 

normal production for many years. 

Resource-Use Education. Viola O’Bryant, Sixth 

Grade Teacher Jonesboro Elementary School. Bessemer, 

Alabama. It is the purpose of this discussion to briefly 

describe the philosophy, background and function of 

* State Geologist of Alabama. 

resource-use education. School administration and 

teacher training receives special emphasis. 

Research reveals that the term "Resource-Use Edu¬ 

cation” means educating the people to use all re¬ 

sources scientifically ro satisfy individual and group 

needs. Educational practices show that it is the goal 

of resource-use education to develop attitudes toward 

better use of the natural, human and social resources, 

and at the same time develop skills in effective use 

of the tools of learning. 

Significant approaches to education for resource-use 

include the func tion of Regional Studies on Education, 

the Southern Si tes Work Conference on Educational 

problems and ; e Committees on Resource-Use Edu¬ 

cation. Alabam ;achers have received special training 

in resource-u at Alabama Polytechnic Institute, 

Montevallo College and four State Teacher Colleges. 

Authoritative literature reveals reports on successful 

resource-use education programs operated in several 

public schools in Alabama. Many schools repc-_ how 

community agencies are being used to enrich subject 

matter courses. 

Educators advise that resource-use education he in¬ 

troduced into the curriculum as an evolving aspect of 

the total educational program. The administrative 

start should guide the development of (he instructional 

program in such a way that the social, human, and 

natural resources of the school ami community are 

utilized and improved to optimum degree. The learn¬ 

ing materials are not limited to textbooks alone, hut 

they are drawn from all phases of life. 

The resource-use movement in education implies 

that it is the role of every teacher to apply a scientific 

attitude toward the total school program. In order to 

do an effective job in a resource-use program, the 

teacher must encompass a good foundation in his or 

her major subjects. This means that the teacher must 

have acquired: (1) an understanding of child growth 

and development; (2) ability to interpret the re¬ 

sources of the local community and to utilize these 

resources in the instructional program; (3) a creative 

experimental attitude toward his or her work: and 

(4) ability to cooperatively plan and work democratic 1\ 

with others. 

The Change from Colton to Cattle Economy in 

the Black Belt: 1920-1950. Hv/it I Srttkxiv. 

Livingston Stale Teachers College. Livingston. The 

Black Belt is a distinctive area created In outcrop of 

the Upper Cretaceous formation known as Selma 

Chalk. Ibis soft material, once called Rotten lime 

stone, has been eroded awav to form a definite physical 

region, the innermost lowland belt of the Fast Gulf 

Coastal Plain in Uabatna. For purposes of studs it 

is necessary to deal with the "Black Belt counties" 

rather than the physical region alone, for it is only on 

the basis ol such political divisions that statistical data 

is available in census information. Flic- term "Black 

Belt counties." therefore, refers to those counties which 

lie largely within the' Black Bell. 
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For some time the pattern of land-use in this por¬ 

tion of Alabama has been undergoing a gradually 

accelerated change. Though various individuals indi¬ 

cated interest in a livestock economy in the past, the 

cash crop of cotton dominated the agricultural picture 

from early settlement to recent times. However, since 

1920 cropland acreage in each of the Black Belt coun¬ 

ties has decreased markedly with a corresponding 

increase in acreage devoted to land in pasture, espe¬ 

cially improved pasture, and woodland. The number 

of cattle has grown though workstock lias been reduced 

with increased farm mechanization. The proportion 

of land in farms has steadily increased also. Average 

size of farms has in some cases as much as doubled, 

and the number of farms has shown a great drop, 

both indicating the development of more extensive 

land-use and concentration of land-holdings. Tenancy 

has been reduced in favor of farm ownership and 

farm values have increased rapidly. All these factors 

indicate a vast change in the face of Black Belt 

economy and a concentration on livestock rather than 

cotton production. 

SECTION V 

PHYSICS AND MATHEMATICS 

The Founders of Physics as Individuals. E. 

Scott Barr, University of Alabama, University. Many 

of the large number of persons who contributed to 

the development of Physics have been extraordinary 

persons and/or led lives marked by extraordinary 

incidents. They came from all levels of society, rang¬ 

ing from “natural” children such as da Vinci and 

D'Alembert to children of noble birth such as Boyle. 

Many of them were prodigies when young—such as 

Boyle, who toured Europe when eleven; Rumford, 

who calculated an eclipse within four seconds at the 

age of fourteen; and Young, who knew twelve lan¬ 

guages when he was fourteen. Many of them made 

contributions of importance in other fields and some, 

such as Reamur, Helmholtz, and Young, won fame 

in a number of fields. Some became involved in po¬ 

litical troubles—as did Mine. Curie, Priestly, and 

Fourier. Others were noteworthy in various unusual 

ways—Tycho Brahe for his gold nose (which replaced 

one lost in a duel), Cavendish for his measurement of 

electricity by the vigor of the shock which he ex¬ 

perienced, and Joule who took along a thermometer 

on his honeymoon so as to measure waterfall tempera¬ 

tures for his work on the mechanical equivalent of 

heat. Even in death, some of these founders of physics 

achieved uniqueness—Bruno, who was burnt at the 

stake; Pierre Curie, who died beneath the wheels of 

a dray; and Archimedes, who died at the hands of a 

Roman soldier. 

The Helmholtz Coil Experiment. Alvin N. Bird, 

Jr., Alabama Polytechnic Institute, Auburn. The 

Helmholtz Coil Experiment is performed as part of 

the junior course in Intermediate Electricity and Mag¬ 

netism at Alabama Polytechnic Institute, Physics De¬ 

partment. 

A brief explanation of the theory will be given. 

The procedure of the experiment will be discussed 

and illustrated by slides of the circuit diagrams and 

pictorial views of the apparatus. 

The results of the uniform magnetic field produced 

by the coils will be presented graphically with men¬ 

tion of the accuracy obtained. 

Negative Ion Spectrum of Ethyldiehlorophos- 

phate. Howard Carr, Alabama Polytechnic Institute, 

Auburn. Negative ions formed by the electron bom¬ 

bardment of ethyldichlorophosphate have been ob¬ 

served with a Nier-type mass spectrometer. The ions 

were formed by impact with 65 ev electrons and were 

scanned magnetically after being accelerated with 1400 

volts. 

The table below gives the ions observed and their 

relative abundances: 

Negative Ion % Abundance 

0 0.2 

Cl 11 

POo 0.1 

Cl2 0.2 

PIC1.> Trace 

I>03 Trace 

POC1 Trace 

POoCl 100 

PO.,Clo 8.9 

c.,ii.jPo2ci T race 

PO.,Clo 3.5 

CoHgPOoCl 2 8.8 

A New Method of Seismic Recording. Louis J. 

Eisele, S.J., M.S. (Assistant Professor of Physics and 

Director of Spring Hill College Seismological Observa¬ 

tory, Spring Hill.) Most seismic recording is done 

photographically. Certain objections to this method 

are listed. Various attempts to obtain visual, pen and 

ink recordings are reviewed. A new electromagnetic 

displacement pickup was developed recently at Spring 

Hill College. The output voltage from the pickup 

is 60 cycle AC, the stable amplification of which is 

easily obtained. After amplification and phasing the 

voltage from the pickup drives a 60 cycle AC pen 

recorder. With this system magnifications of earth 

motions from zero to many thousands of times are 

easily possible. A complete seismic station consisting 

of a vertical and two horizontal seismometers using 

this new recording system have just been placed in 

operation at Spring Hill College. Research on micro¬ 

seisms is planned for the near future. 

Relationships Among Certain Properties of Cot¬ 

ton Corduroy. Henrietta M. Thompson and Florence 

E. Petzei.,, University of Alabama, University. Eight 

cotton corduroy fabrics were studied to determine the 
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relationships of yarn and fabric properties to breaking 

strength and resistance to abrasion. Both carded and 

combed corduroys were included, and four weave 

structures were represented. Among the yarn prop¬ 

erties measured were yarn number, number of twists 

per inch, breaking strength, and elongation. Among 

the fabric properties studied were the number of 

yarns per inch, weight per square yard, and thickness. 

Changes in weight, thickness, and fabric breaking 

strength were noted after abrasion for from 100 to 

600 cycles. 

There were not significant differences between the 

breaking strengths of the original carded and combed 

corduroys. However, there were significant differences 

in breaking strength among different fabrics made 

from any one of these two types of yarns. Percentage 

changes in breaking strength after abrasion were 

small in the warpwise direction but were higher in the 

fillingwise direction. Loss in fillingwise breaking 

strength after abrasion for 600 cycles was greater on 

the average among the combed than among the carded 

corduroys. The three combed corduroys which had 

the greatest losses in fillingwise breaking strength 

after 600 cycles of abrasion were characterized by fine 

filling yarns of high twist and low breaking strength 

and by a high number of yarns per inch. They also 

tended to be thin fabrics of relatively low weight. 

A Transistor Radio Receiver. Carl David Todd, 

Alabama Polytechnic Institute, Auburn. A transistor 

radio receiver, capable of good loudspeaker volume, 

has been designed and constructed at the Alabama 

Polytechnic Institute. This receiver uses one Western 

Electric type 1698 point-contact transistor in a 

grounded base detector circuit followed by two 

Raytheon type CK722 p-n-p injunction transistors in 

grounded emitter audio amplifier circuit. Some of 

the problems of the design and construction of the 

receiver are described, and a brief discussion of some 

of the peculiar characteristics of transistor circuitry 

is given. 

An Optical Lever of Great Sensitivity. Arthur 

E. Ruark, University of Alabama, University. A very 

simple device will be described, which, used as a 

thickness gauge, has the interesting property that its 

theoretical sensitivity increases without limit as the 

thickness of the specimen diminishes. For this reason, 

the theoretical percentage accuracy can be kept high- 

say of the order of one part in ten thousand—as the 

thickness diminishes. The real limitations of the de¬ 

vice are determined by the imperfections of well pre¬ 

pared surfaces, when reasonable care is taken to 

eliminate thermal and mechanical disturbances. It is 

cpiite possible that further development will make 

this device a useful supplement to the multiple-beam 

interferometer, which already reveals surface details 

with heights of about 10 to 50 hundred-millionths of 

a centimeter. A model built for me by N. di Costanzo, 

and studied by Mr. Rodney Squires, will be described. 

Finite Plane Projective Geometry.1 James R. 

Wesson, Birmingham-Southern College, Birmingham. 

There is just one finite plane geometry with r points 

on a line if r — 3. 4, 5, or 6. There is no geometry 

for r = 7 and there are two geometries for r = 10. 

It is not known if geometries exist when r — 1 is 

not a prime-power. If r — 1 is a prime-power the 

corresponding field may be used to coordinatize a 

geometry. 

The construction of any geometry is equivalent to 

a filling in of arrays with elements according to a 

few easily stated rules. This construction shows that 

the existence of a finite plane geometry with n -j- 1 

points on a line is equivalent to the existence of an 

algebraic system of n elements based on a ternary 

operation.- Hence it is of interest to examine the 

algebra of such a system. 

1 R. I). Carmichael, Groups of Finite Order. New 

York. Ginn and Company. 1937. 323. 

2 Marshall Hall, Projective Planes. Y'ol. 54. Number 

2, Transactions of The American Mathematical Societv. 

Menasha, Wisconsin. 1943. 247. 

SECTION VI 

INDUSTRY AND ECONOMICS 

Economics of Wood Waste Utilization. E. H. 

Rose, Tennessee Coal, Iron and Railroad Co., Birming¬ 

ham. (1 he talk itself was not recorded and is not to 

be published, except in this abstract form in the 

Journal of the Alabama Academy of Science.) 

According to U. S. Department of Agriculture esti¬ 

mates, only about 30 per cent of the cut of standing 

timber in the United States ever reaches market as 

finished lumber. The balance is discarded as worth 

less waste, about equally divided between that left in 

the woods and that resulting from finishing operations. 

In the state of Alabama alone, such manufacturing 

waste amounts to about 2,600,000 tons per year. 

By the well known Schollei process developed in 

Germany, all such wood material may be converted to 

usable products by hydrolysis at elevated temperature 

and pressure in the presence of dilute mineral acid. 

Studies at the Forest Products 1 aboratorv at Madison. 

Wisconsin, and be the lennessee Valles Vuthoritv. 

Wilson Dam. Vlabama, brought about important im¬ 

provements in the original Si holler process but it 

remained a batch process. In a research project at 

Southern Research Institute, jointh sponsored b\ 

Nickey Brothers ol Memphis, I enuessce. and the1 l eu 

nessee Goal and Iron Division of the 1 idled States 

Steel Corporation, a technicallv sound continuous 

process was elc\ eloped. 

\c id hyelrolv sis concents the’ cellulose’ c > t wood inlev 

crude sugars, mostlv glucose’ and xvlosc. 1 he’ lignin 

is essentials unaltered. Some furfural and a wood 

wax mac also be produced Ehe crude wood sugai 

may be fermented to industrial alcohol, concent rated 



to a molasses suitable for use as a carbohydrate stock 

feed, or used as a culture medium on which to grow 

yeast useful as a high-protein stock feed. 

Any of the marketable products which can be made 

from wood sugar can also be made from blackstrap 

molasses, a waste product of the cane sugar industry. 

Blackstrap is subject to enormous fluctuations in 

market price. An important factor is the demand for 

industrial alcohol at any given time and particularly 

the status of the synthetic rubber industry since the 

latter may, at its peak, consume as much as half the 

total industrial alcohol production of the country. 

Another important factor is the production of syn¬ 

thetic alcohol from ethylene in the petroleum in¬ 

dustry. 

A wood saccharification industry must depend 

mainly on its sugar end products for revenue. Lignin 

has little value though further research may develop 

important uses for it. Furfural is an important chem¬ 

ical of stable price but the production from wood 

sources could never be large. Wood wax is also limited 

in market value and demand because of competition 

from synthetic waxes and the silicones. 

ft is concluded that the economic prospects of an 

industry based on chemical utilization of waste wood 

are not good under present conditions. 

Economics of the Nitric Phosphate Fertilizer 

Processes. Z. A. Stanfield, Chemical Engineer, Ten¬ 

nessee Valley Authority, Wilson Dam, Alabama. Pro¬ 

cesses in which nitric acid is used to convert phosphate 

rock to forms suitable for fertilizer use (nitric phos¬ 

phate processes) are being studied by the Tennessee 

Valley Authority. Much of the work has been carried 

through the pilot-plant stage. This paper evaluates 

the economics of the nitric phosphate processes under 

current market conditions based on the results of 

TVA pilot plant work. The evaluation involved prep¬ 

aration of estimates of investments, production costs, 

and wholesale selling urices in a given market area for 

the nitric phosphates and for mixed fertilizer of com¬ 

parable grade and comparison of the values obtained. 

The estimates indicated that under current market 

conditions the economic positions of the nitric phos¬ 

phate processes are favorable when compared with 

the conventional mixed fertilizer process for an annual 

volume of sales of 50,000 tons of product and that the 

position would be improved for larger volumes of 

sales. 

The Auburn Research Foundation. R. G. Sturm, 

Alabama Polytechnic Institute, Auburn. This talk 

dealt with the Auburn Research Foundation, its pur¬ 

pose, its policies, its practices, and predictions. 

Fite purpose of the Auburn Research Foundation is 

to promote the general welfare of the citizens of the 

State of Alabama through the development of educa¬ 

tional and scientific research. The policy is to accept 

a number of forms of grants and research projects with 

the understanding that each and every project will 

have as part of its goal the training of a person in 

the art of research. Our practice has been to include 

representatives from the sponsors of the research on 

a Joint Advisory Board whenever feasible. 

Predictions for the Foundation are that through 

the services of the four modes of transportation (high¬ 

way, railway, airways and waterways) and through 

services to the steel industry, the fabricating industry, 

the textile industry, the chemical industry, as well as 

the sponsoring of new industries for Alabama and the 

region we will be able to grow and serve our State 

and Nation in the most effective manner. 

Nuclear Chemistry and Its Industrial Implica¬ 

tions. Harold E. Wilcox, Chemistry Department, 

Birmingham-Southern College, Birmingham. A rapid 

survey of the development and progress of nuclear 

chemistry was presented. After an introduction dealing 

with the structure of matter and the different types 

of nuclear transformations, special emphasis was placed 

upon the uses of radioactive isotopes in tracer studies 

and in industrial radiography. These isotopes have 

been extensively used in research and development 

work in such widely diversified fields as agriculture, 

metallurgy, biochemistry, petroleum, and medicine, 

and their analytical use in special instruments designed 

for continuous quality control seems to be increasing. 

Since, at the present time, much interest is being 

shown in the possibility of obtaining substantial 

amounts of electric power from nuclear reactors, com¬ 

parisons of the various types of nuclear reactors were 

made and one using a sodium-potassium alloy as a 

heat transfer medium to generate steam to drive a 

steam turbine coupled to a conventional electric gen¬ 

erator was suggested as a possible prototype. 

A recent U. S. patent (No. 2,598,925) issued to Dr. 

Ernest G. Linder, research physicist with the Radio 

Corporation of America, suggests that improved meth¬ 

ods of producing either direct or alternating current 

electricity from the radioactive atoms themselves may 

eliminate the steam turbine stage suggested above. 

In spite of the need for secrecy in certain phases of 

this field, the non-secret areas are immense and readily 

available to the interested industrialist who can now 

refer to many excellent books and articles by outstand¬ 

ing authorities in this field. 

SECTION VII 

SCIENCE EDUCATION 

Westinghouse Fellowships. Mary E Hafling, 

West End High School, Teacher of Physics and General 

Science, Birmingham. I was thrilled, yet awed and 

humbled when I received late in March 1952 a letter 

stating: 

"It is a pleasure to inform you that you have been 

awarded a fellowship at Carnegie Institute of Tech¬ 

nology for the Science Teachers Summer Program 

which will be held from June 30, 1952 through Au¬ 

gust 8, 1952.” 

The Science Teachers Summer Program at Carnegie 

is made possible through the Westinghouse Educa¬ 

tional Foundation which offers fellowships of $250.00 

each to teachers of high school science. The fellow¬ 

ships were awarded for the first time in 1951. The 

program has been set up for four summers. It may 
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t>e continued longer if Westinghouse and Carnegie 

deem it feasible. 

The aims of the program are: to stress the impor¬ 

tance of fundamental concepts in chemistry, physics, 

and math, and to show the power of these funda¬ 

mentals; to survey the recent developments in the 

pure and applied sciences; to survey the “Carnegie 

Plan of Professional Education.’’ The Westinghouse 

Educational Foundation’s purpose in making the pro¬ 

gram possible is to encourage high school science 

teachers to stimulate their capable students to choose 

careers in engineering and science. 

The Eh S. needs 30.000 new engineers each year. 

Ten thousand per year will just take care of retire¬ 

ment and death. Seventeen thousand graduated last 

year. Leaders in science and engineering are frightened 

because so many high school students are taking 

technical courses and are not planning to go on 

to college. New patents in the U. S. are low in 

number. The U. S. will lose its leadership if the 

patents do not increase in number. 

Westinghouse Foundation gives 235 scholarships 

and fellowships each year. It sponsors the Science 

Talent Search, the 4-H Club contest in electricity, and 

the science writers awards. The Science Teachers 

Summer Program had its fourth session at Massachu¬ 

setts Institute of Technology and its second session at 

Carnegie in the summer of 1952. These are West- 

inghouse’s contribution to the advancement of edu¬ 

cation. 

To obtain a Summer Program fellowship one should 

write to Professor J. M. DANIELS, Chairman of Ad¬ 

missions, Carnegie Institute of Technology, Pittsburgh 

13, Pennsylvania, for an application form. In 1952 

we were asked to write a letter of application and to 

have our principal or superintendent write a letter of 

recommendation. 

In 1952, twenty-eight teachers from eighteen states 

were granted fellowships. To choose these the fellow¬ 

ship committee selected from all the application letters 

those that expressed the sincerest desire to participate 

in the program. From these letters were chosen ap¬ 

plicants who would make the final group be com¬ 

posed of teachers of all ages, all degrees of training 

and experience and from as many sections of the 

country as possible. 

During the six weeks the teachers heard lectures in 

physics, chemistry and math, worked in groups on 

teaching problems, and took twenty-four held trips 

into Carnegie’s science and engineering laboratories 

and into research laboratories and industries in and 

around Pittsburgh. Every laboratory and industry 

had its welcome mat out for the teachers. They ex¬ 

perienced the finest in hospitality. The teachers were 

told in class rooms and on held trips of the great 

need in our country for scientists and engineers. 

The teachers had no written “homework” to tlo 

during the six weeks. They had to take no tests or 

examinations. Yet the gain in practical knowledge 

and understanding was larger in quantity and superior 

in quality to any formal classroom course. Six se¬ 

mester hours credit toward a master's degree was 

granted to those who desired them. 

The teachers were housed in the dormitories and the 

faculty house on the Carnegie Campus. They had 

all the recreational and cafeteria privileges of Car¬ 

negie graduate students. Buses were chartered for 

transportation on field trips. The fellowship tuition 

covered the bus expenses. 

Some of the field trips taken by the teachers were: 

Westinghouse Education Center 

Westinghouse East Pittsburgh Plant 

Westinghouse Research Laboratories 

Mellon Research Institute 

Gulf Refineries Laboratories, Harmerville, Pa. 

Buhl Planetarium 

Allegheny Observatory 

The City Museum Laboratories 

T he Nuclear Research Laboratories, Saxonburg, Pa. 

Fischer Scientific Company 

Koppers Kabuta Chemical Plant 

Heinz Canning Co. 

Pittsburgh Plate Glass Mfg. Plant, Ford City, Pa. 

Aluminum Co. of America, New Kensington, Pa. 

American Petroleum Institute Laboratories 

Homestead Works of the U. S. Steel Co. 

The Greater U. S. Airport and weather bureau. 

Rain-jet planes were explained and demonstrated by 

the U. S. 71st Interceptor Squadron. 

Seven scientific and engineering laboratories of Car¬ 

negie Tech. 

The teachers were given much printed material ex¬ 

plaining the various careers in science and engineer¬ 

ing. These are most helpful in vocational guidance. 

I hope more teachers from the South will apply for 

fellowships for the Science Teachers Summer Program 

because I want more Southern teachers to receive the 

benefits I have received. 

The Laboratory Report in Science Instruction. 

H. C iRAtc Si pe. State Teachers College, Florence. 

Teachers long have entered the claim that the prep¬ 

aration of a report on a laboratory investigation is a 

climactic exercise in the use of the scientific method. 

To realize the commendable aim of providing training 

in the use of scientific thinking, one group of teachers 

has consistently made use of a lengthy laboratory re 

port—title, object, apparatus, diagram, theory, proce¬ 

dure, data, and conclusions. In the laboratory-exercise 

book with its optional statements and blank spaces to 

be filled in. a second group of science teachers has 

found a prepared material which purports to provide 

exercises in the use of the scientific method. File 

thesis presented here is that neither of these procedures 

effectively helps the student to recount the orderly 

way which the scientist uses to link together assump¬ 

tions, procedure, and observations in an icing at valid 

findings. I he lengthy exerc ise so involves the student 

iu the complexities of communication that he loses 

sight of the scientific principle and the scientific 

method. Flic abbreviated laboratory report makes the 

student a searcher of phrases that have the proper 

vcrbalislic ring. \ promising technique fin cubing 

reports of laboratory investigations asks the student 

to record bis understanding of the rational' of the 

experiment and to summarize the findings that his set 

of data can substantiate. 
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EXECUTIVE COMMITTEE MEETING 

ALABAMA ACADEMY OF SCIENCE 

Howard College 

Birmingham, Alabama 

October 18, 1952 

The Executive Committee Meeting was called lo 

ordei hy President Fincher at 2:08 p.m. The Secretary 

introduced members of the committee. The following 

members were present: Dr. Barrow, Mr. Baswell, Dr. 

Carr, Dr. Chermock, Dr. Fincher, Dr. Harper, Dr. 

Kassner, Dr. McCullough, Mr. Rose, Dr. Slack, Mrs. 

Stickney, Mr. Sulzby, Dr. Walker, Dr. Wilks, Dr. Xan, 

Mr. Slitzer. 

The Secretary read the minutes of the Executive 

Committee Meeting of February 28, 1952 (report at¬ 

tached). Mr. Sulzby moved. Dr. Xan seconded that 

the minutes be accepted as read. Motion carried. 

Dr. McCullough reported for the Committee on 

Reorganization of Sections. He stated little conclu¬ 

sive evidence could be gained from a pc> 11 of members 

and asked that his report he accepted without recom¬ 

mendations on his part. Discussion followed. 

Motion: hy Dr. Chermock, seconded by Mr. 

Sulzby. 

Beginning with the Muscle Shoals meeting a 

division on “Plant Science” shall he organized 

as a subsection of the Biology and Medicine Sec¬ 

tion. Motion carried. 

Motion: hy Dr. McCullough, seconded by Mr. 

Sulzby, amended by Dt. Barrow. 

A special committee shall he established to make 

a further study of section set-up. This committee 

shall be composed of the Vice-Chairman of the 

eight sections of the Academy. President Fincher 

shall designate one of these persons as chairman. 

The Committee shall report at the next Executive 

Committee Meeting. Motion carried. 

Dr. Chermock presented the Treasurer’s Report in 

mimeographed form (copy attached). Dr. Kassner 

moved, Dr. Xan seconded that the report be accepted. 

Motion carried. 

There was no report from the Membership Com¬ 

mittee. 

Dr. Barrow reported for the Research Committee 

(report attached). His report pointed the need to 

stimulate undergraduate work and to secure more re¬ 

search funds. Dr. Xan moved, Dr. Slack seconded the 

report be accepted. Motion carried. 

Mr. Rose reported that the Industry and Economics 

Section already has several papers promised. An ex¬ 

cellent program seems to be shaping up. 

Mr. Sulzby reported for the Long Range Planning 

Committee (report attached). He pointed out the 

need for prompt publishing of the Journal and for 

maintaining a high standard for the acceptance of 

members. Dr. Xan moved, Dr. Harper seconded, that 

the report be accepted. Motion carried. 

Due to a conflict of meetings Father Yancey was 

unable to be present to report as counsellor of the 

AAAS, but sent word that he planned to be at the 

AAAS meeting. 

Dr. Wilks reported for the Admission to Membership 

Commit tee (report attached) Present membership is 

380 with 13 new members. Dr. Xan moved, Dr. Bar- 

row seconded that the report be accepted. Motion 

carried. 

There was no report from the Finance Committee. 

Dr. Harper reported for the Editorial Board. Due 

to the illness of Dr. Xan, Manuscripts had not been 

received, but will be in the hands of the board soon. 

Dr. Xan moved. Dr. Chermock seconded, that the re¬ 

port be accepted. Motion carried. 

Dr. Chermock raised a question regarding the dead¬ 

line for titles of papers to be presented at the annual 

meeting. 

Motion: by Dr. Chermock, seconded by Dr. Xan. 

The deadline for titles of papers to be presented 

at the Muscle Shoals meeting shall be February 

. 1st, 1953. Titles must be in the hands of section 

chairmen by this day. Motion carried. 

Dr. Xan reported as Editor of the Journal. He re¬ 

ported that the Journal would be out by the first of 

the year and the 1953 Journal by the first of next 

summer. Dr. Slack moved, Dr. McCullough seconded, 

that the report be accepted. Motion carried. 

Dr. Kassner reported for the Science Talent Search 

and the Junior Academy. He stated twenty-one ex¬ 

hibits and fifteen papers were presented at the last 

meeting. Dr. Walker will be in charge of exhibits, 

papers, and awards at the Florence Meeting. A very 

encouraging report on the Gorgas Scholarship was 

given. Dr. Xan moved, Dr. Slack seconded the report 

be accepted. Motion carried. 

Dr. Slack reported local arrangements for the Muscle 

Shoals meeting. He mentioned a shortage of meeting 

rooms and suggested that section programs be con¬ 

solidated wherever possible. Mr. Stitzer reported that 

arrangements were being made with the Florence 

State Teachers College for the Junior Academy Meet¬ 

ing. Dr. Carr moved, Dr. Xan seconded that the re¬ 

ports on local arrangement be accepted. Motion carried. 

There was some discussion regarding notices about 

the Muscle Shoals meeting. It was agreed that the 

next issue of I lie Nexus Letter should contain informa¬ 

tion about the Muscle Shoals meeting and that this 

News Letter he sent out around the middle of Novem¬ 

ber. It was agreed that Dr. Chermock would send out 

with his call for clues a notice of the Muscle Shoals 

meeting, a call for papers, and a questionnaire with 

respect to section rearrangement. 

Dr. Fincher raised the question of inviting com¬ 

mercial exhibits. No decision was reached. The ques¬ 

tion will probably be handled by the Steering Com¬ 

mittee. 

Dr. Walker suggested the awarding of small loving 

cups in lieu of the ten dollar awards to Junior Acad- 
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emy winners. Mr. Sulzby offered a gift of fifty dollars 
to defray such tost. 

Motion: by Dr. Xan, seconded by Dr. Slack. 
Dr. Kassner and Dr. Walker are hereby given 
authority to decide whether small loving cups 
shall be given to Junior Academy winners in lieu 
of the ten dollar awards. Motion carried. 

There was some discussion as to the type of pro¬ 
gram to be printed for the Muscle Shoals meeting. 
Ihe final decision was left to the Steering Committee. 

Attention was called to the need for more publicity 
for Academy meetings. It was agreed that the Ex¬ 
ecutive Committee should act as a publicity committee, 
particularly with respect to news items in local papers. 

President Fincher appointed the following commit¬ 
tees: 1. Resolutions; Dr. C. M. Farmer, Chairman; 
Dr. R. D. Brown, Mr. J. J. Hammack. 2. Nominations; 
Dr. Basore, Chairman; Dr. Wilcox, Dr. Flisey. 3. 

Place and Date of the 1955 Meeting: Dr. Carr, Chair¬ 
man; Dr. McCullough, Dr. Pigman. 4. Auditing: 
(Senior Academy), Mr. Henry Jennings, Dr. John 
Xan. 5. Auditing: (Junior Academy), Dr. William R. 
Smithey, Mr. E. T. Regal. 

Dr. McCullough raised the question of the status 
of the Academy News Letter. 

Motion: by Mr. Sulzby, seconded by Dr. Xan. 
The President of the Academy shall have the 
authority to appoint the Editor of the Academy 
News Letter. The term of the Editor shall be for 
one year running concurrently with the term of 
the President of the Academy. Motion carried. 
Dr. McCullough asked all Academy members to 

help him by providing items of interest to be included 
in the News Letter. 

The meeting adjourned at 5:00 p.m. 

Signed: W. T. Wii.ks, Secretary 

MEETING OF THE EXECUTIVE COMMITTEE 
Commissioner’s Room — Municipal Building 

Sheffield, Alabama 
March 12, 1953 

The meeting of the Executive Committee was called 
to order by the President, John A. Fincher, at 8 p.m. 
The Secretary introduced the following members and 
guests: 

Dr. Bailey, Dr. Barrow, Dr. Carr, Dr. Cbermock, 
Mr. DeVall, Dr. Fincher, Dr. Hansen, Dr. Harper, Mr. 
Huffman, Mrs. Jackson, Mr. Jennings, Mr. Johnson, 
Dr. Kassner, Mr. LaMoreaux, Mr. Lenfesty, Dr. Long, 
Dr. Michaelson, Mr. Pallister, Mr. Rose, Mr. Shotts, 
Dr. Slack, Dr. Volker, Dr. Walker, Dr. Wilks, and 
Dr. Xan. 

The Secretary distributed mimeographed copies of 
the Minutes of the Executive Committee Meeting of 
October 18, 1952. Mr. Rose moved (seconded by Dr. 
Xan) the acceptance of the minutes. Motion carried. 

Dr. Bailey reported for the Special Committee on 
the Reorganization of Sections. A very complete 
mimeographed report was distributed to all members 
present (copy attached). Discussion centered around 
the possibility of combining Sections IV and VI 
and combining Sections III and IV. Dr. Cbermock 
moved (seconded by Dr. Xan) to poll members with 
respect to combining Sections Ill and IV and to defer 
action until the next Executive Committee Meeting. 
After several tie votes with less than a majority voting. 
Dr. Chermock withdrew his motion. Mr. LaMoreaux 
moved (seconded by Dr. Slack) to accept the report 
of the Committee on the Reorganization of Sections. 
Motion carried. 

Dr. Chermock presented (he Treasurer's Report 
(copy attached) and moved I lie acceptance (seconded 
by Dr. Kassner). Motion carried. 

Dr. Kassner by unanimous consent presented at this 
time his report as Permanent Counselor to the AJAS 
and his report on the Science Talent Search (copies 
attached). Dr. Slack moved (seconded by Dr. Barrow) 
the acceptance of the report. Motion carried. 

Motion: by Dr. Kassner, seconded by Dr. Xan. 
Dr. Henry Walker is hereby appointed Associate 
Counselor to the Alabama Junior Academy of 
Science in charge of exhibits, papers, and judging. 
Motion carried. 

Motion: by Dr. Chermock, seconded by Dr. Xan. 
The planning and organization of regional meet¬ 
ings of the Alabama Junior Academy of Science 
shall be left to the discretion of the Counselor and 
Associate Counselor of the AJAS. Motion carried. 

Motion: by Dr. Kassner, seconded by Dr. Xan. 
The nominating committee is instructed to nomi¬ 
nate the Permanent Counselor of the Alabama 
Junior Academy of Science as the Coordinator of 
Science Clubs of America. Motion carried. 

Motion: by Dr. Chermock, seconded by Dr. Long. 
No debt shall be incurred for the Academy with 
out prior authorization of the president. Special 
forms shall be prepared for this purpose, one 
copy of which shall be forwarded to the I teas 
liter at the time of approval. Anv request for 
expense items of over $20.00 (except postage) 
shall be based on a quotation and shall require 
the approval of both president and treasurer. 
Motion carried. 

In the discussion of the above motion it was agreed 
that routine small expenses of ollicers needed foi 
cllicient operation of the Vcadetm were not to be 
construed as incurring debts which must be spec ilicalh 
authorized by the president. 

Dr. Volker reported lot the Membership Committee 
He suggested that the President f leet should .ilw.ns 
serve as Chairman ol the Membership Committee and 
that the Vice-Chairmen of the Sections should sene 
oil (his committee. Di ( hemlock tinned ^seconded 
by Mr. DeVall) the acceptance of the- report Motion 
carried. 
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Dr. Barrow reported for the Research Committee. 

(Copy attached). Dr. Xan moved (seconded by Mr. 

Rose) the acceptance of the report. Motion carried. 

There was no report of the Long Range Planning 

Committee. 1 he Secretary read a summary of the 

recommendations made by this committee at tlie Ex¬ 

ecutive Committee meeting of October 18, 1952. 

Dr. W ilks gave reports as Secretary and for the 

Admission-to-Membership Committee (copy attached). 

Dr. Xan moved (seconded by Dr. Slack) the acceptance 

of the reports. Motion carried. 

Motion: by Dr. Chermock, seconded by Dr. Bar- 

row. 

The secretary is authorized to send non-current 

materials in the secretary’s files to the Depository 

of the Alabama Academy of Science at Auburn. 

Motion carried. 

Mr. Jennings stated he had no report for the 

Finance Committee and asked the Treasurer for a 

statement of financial prospects to be used as a basis 

for further action. 

Dr. Harper reported for the Editorial Board. 

Dr. Xan reported as Editor of the Journal. The 

Journal will be out as soon as received from the 

printer. Dr. Slack moved (seconded by Mr. DeVall) 

the acceptance of the report. Motion carried. 

Dr. Slack reported for the Local Arrangements Com¬ 

mittee. 

Dr. Bailey invited the Academy to meet at Alabama 

College in 1955. This was referred to the Committee 

on Time and Place of Meetings. 

Father Yancey was unable to be present to report 

as Counselor of AAAS. His very complete report was 

submitted in written form. Dr. Chermock moved (sec¬ 

onded by Mr. DeVall) to accept the report. Motion 

carried. 

By motion of Dr. Chermock (seconded by Mr. Jen¬ 

nings) the meeting adjourned at 10:55 p.m. 

Respectfully submitted, 

William T. Wilks, Secretary 

REPORT OF SPECIAL COMMITTEE OF THE 

ALABAMA ACADEMY OF SCIENCE AUTHORIZED 

TO STUDY PAPERS AND ATTENDANCE OF SEC 

TION MEETINGS OVER PAST SEVERAL YEARS 

The committee appointed by the executive commit¬ 

tee of the Alabama Academy of Science on October 18, 

19&°, for the purpose of making a study of the papers 

presented and attendance at the section meetings of 

the A. A. S. over the past several years has concerned 

itself with the following points: 

1. Would a Section on Agriculture within the 

Alabama Academy of Science be desirable? 

II. Number of papers presented in each section 

over a six year period. 

Ilf. How will the establishment of a Plant Sciences 

Sub-Section affect the program of Section I 

(Biology and Medicine)? 

IV. How will the organization of a Plant Sciences 

Sub-Section affect the program of Section IV 

^Geography and Conservation)? 

V. The possibility of rearranging the new existing 

sections within the Alabama Academy of Science. 

A regrouping of certain sections might possibly 

result in bringing together groups which are 

now separated lint have common interests. This 

could also increase the size of the sections 

affected by such regroupings. 

(I) This committee attempted to determine 

whether or not a Section on Agriculture within the 

Alabama Academy of Science would be desirable. If 

such a section were to be successful than it would 

necessarily need the support of the School of Agricul¬ 

ture at Auburn. The Dean of the School of Agricul¬ 

ture, Associate Dean, and all Department Heads within 

the School of Agriculture were contacted and asked 

the following questions: 

1. Would a Section on Agriculture within the Ala¬ 

bama Academy of Science be desirable? 

2- Do you feel that good attendance at meetings of 

such sections could be expected at the annual 

meeting of the Alabama Academy of Science? 

This meeting is usually held in March. 

3. Would those people interested in a Section on 

Agriculture be willing to present papers based 

upon their investigations at the annual Academy 

meeting? 

4. What other groups within the State might be 

interested in a Section on Agriculture? 

Every person contacted about the desirability of 

establishing a Section on Agriculture expressed the 

opinion that such a section would not be desirable. 

The following reasons were given: 

1. 'f ile Association of Southern Agricultural Work¬ 

ers meets only a few weeks before the Alabama 

Academy of Science meetings. Most research 

workers feel that they cannot attend and prepare 

papers for two local or regional organizations. 

Many departments have other professional organ¬ 

izations they attend in addition to the above. 

2. Little transpires in agriculture that could not 

be considered basic biology, chemistry, physics, 

or social sciences. The existing sections of the 

Alabama Academy of Science could very well 

cover the subjects that otherwise would be 

covered in a Section on Agriculture. The feeling 

was generally expressed that these people might 

be attracted to the now existing sections rather 

easily. 

T he only other group suggested as possibly showing 

an interest in a Section on Agriculture was the Exten¬ 

sion Service, and the Director of Extension Service, 

Mr. P. O. Davis, expressed the same opinion given 

above. 

On the basis of information obtained from the 

School of Agriculture and the Extension Division at 

Auburn the committee feels that it would not be 

advisable to attempt the establishment of a Section 

on Agriculture within the Alabama Academy of 

Science at this time. 

Enclosed with this report is the correspondence 

from the people in the School of Agriculture at Au¬ 

burn indicating the above attitude. 

(II) The number of papers presented in each 

section meeting over the last six years is given in the 

table which follows. The total number of papers pre- 



seated at the annual Academy meeting is also given. 

No information was available on the number of people 

attending each section meeting. It seems that this is 

something that might he worth keeping a record of 

in the future. 

Number of Papers Presented in Various Sections of 

the Alabama Academy of Science During 

the Last Six Years 

Avg. 

for 

1947 1948 1949 1950 1951 1952 6 yrs. 

Section I 13 15 20 27 19 16 18 

Section II 5 10 7 9 8 5 7 

Section III 3 9 4 9 8 9 5 

Section IV 4 7 13 7 4 6 

Section V 3 9 10 10 17 7 

Section VI 9 1 9 4 7 3 

Section VII (3 4 6 9 4 

Section VIII 4 7 8 6 11 8 7 

27 48 50 71 73 75 57 

The above information was obtained from Journals 

of the Academy and copies of programs of the annual 

meetings. Abstracts of papers presented at section 

meetings were not available for the 1951 and 1952 

programs. In arriving at the above figures all panel 

discussions were considered as four individual papers 

rather than one. 

(Ill) The effect that the establishment of a Plant 

Science Sub-Section would have upon the program of 

Section I (Biology and Medical Section) can be seen 

in the table which follows. A careful reading of the 

available abstracts of papers presented in Section I 

enabled the committee to determine the number of 

papers which could have been moved to a new Plant 

Science Sub-Section. 

Number of papers 

Number of papers which would have 

which have been remained in Section / 

moved from Section J after establishing a 

to a Plant Sciences Plant Sciences 

Sub-Section. Sub-Section. 

1947 . 1 12 

1948 . 1 14 

1949 . 1 19 

1950 . 2 25 

1951 . 2 17 

1952 . 4 12 

The above information indicates that the program 

of the Biology and Medical Section will not he greatly 

affected by the new Plant Sciences Sub-Section. 

(IV) The program of Section IV (Geography and 

Conservation) will probably be affected most by the 

organization of a Plant Sciences Section or Sub-Section. 

I he extent to which Section IV would have been 

affected in the past had a Plant Sciences Section been 

formed can lie seen in the table which follows. 

Number of papers 

Number of papers which would have 

which could have remained in Section 

been moved from IV after establishing 

Section IV to a Plant a Plant Sciences Sub- 

Sciences Sub-Section. Section. 

1947 

1948 

1949 

1950 

1951 

1952 

*Represents combination with Section VI. 

Most of the papers which could have been moved 

from Section IV to a Plant Sciences Section or Sub- 

Section were in the field of Forestry. 

(V) On the basis of information given above the 

committee feels that in the future a Section on For¬ 

estry and Plant Sciences might be organized if enough 

papers are indicated by this year’s response in the 

new Plant Science Sub-Section. This would cut down 

on the number of papers that would be presented in 

the Geography and Conservation Section. On the other 

hand this section could be retained and Geology added 

to it making a larger section. There seems to be 

general agreement that Geology would be related 

closely enough to Geography and Conservation (iron, 

coal, oil, water, etc.) to make for an interesting pro¬ 

gram for all concerned. Many of the papers on Cul¬ 

tural Anthropology which have been given in the 

|iast could have been given in the Social Science Sec¬ 

tion, possibly strengthening that section. Some papers 

on Physical Anthropology would possibly need be 

retained in the combined Geology, Geography, and 

Conservation Section. This arrangement would elimi¬ 

nate one of the now existing sections. 

The above suggested reorganization of sections would 

mean that the Alabama Academy of Science would 

be composed of the following sections: 

Biology and Medical Section 

Forestry and Plant Sciences Section 

Chemistry Section 

Geology, Geography, and Consen ation (Physical 

Anthropology) Section 

Physics and Mathematics Section 

Industry and Economics Section 

Science Education Section 

Social Science Section 

f ile above arrangement would result in the same 

number of sections within the \cadeim as it tunc has 

Should the above suggested Plant Sciences and For 

cstry Section fail to materialize, then the combination 

of Section 111 (Geology and Vnlhropologv) and Sec 

lion IV (Geography and Consen ation) would result 

in seven sections within the Vcadenn rather than 

eight. 

I lad the above suggested changes been in effect 

during the last six years, the proposed combination 

of section would lune had the following number of 

papers presented. 

No program given for this year 
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Plant 

Sciences 

and 

Forestry 

Section 

Geology, 

Geog., and 

Conserva¬ 

tion 

Social 

Sciences 

Section 

Biology 

and 

Medical 

Section 

1947 1 9 4 12 

1918 .. 4 3 7 14 

1949 . 6 (i 7 19 

1950 9 8 0 25 

1951 9 0 14 17 

1952 . . 6 10 10 12 

Only those sections likely to be affected by the 

proposed reorganization are listed in tlie above group. 

The Plant Sciences and Forestry Section would prob¬ 

ably grow in the future since it would give the bot¬ 

anists or Plant Science people more of an opportunity 

to present papers than they possihiy fee) they have 

had in the past. 

The Industry and Economics people have pointed 

out that their programs in the future will probably 

be of considerable interest to the Conservation group. 

OPENING SESSION OF THE ACADEMY 

8:45-10:45 a.m , Friday, March 13, 1953 

Assembly Room. TVA Main Building 

Muscle Shoals, Alabama 

President Fincher introduced Dr. Carey V. Stabler, 

Dean of the Florence State Teachers College, who 

welcomed members of the Academy. 

President Fincher announced the following com¬ 

mittees for the 1953 meeting: 

Auditing, Senior Academy: Mr. Henry R. Jennings 

and Dr. John Xan, Chairman. 

Auditing, Junior Academy: Mr. E. T. Regal and 

Dr. William R. Smithey, Chairman. 

Resolutions: Mr. J. J. Hammack, Mr. R. Q. Shotts, 

and Dr. C. M. Farmer, Chairman. 

Nominating: Dr. Alan Hisey, Mr. Nash Collier, and 

Dr. Harold Wilcox, Chairman. 

Place and Date of 1954 and 1955 Meetings: Dr. 

Ward Pigman, Dr. Herbert A. McCullough, and Dr. 

Howard Carr, Chairman. 

President Fincher introduced the speakers of the 

Symposium: RESOURCES DEVELOPMENTS IN 

NORTH ALABAMA, as follows: Dr. J. B. Ballentine. 

Research Division, Chemstrand Corporation, who dis¬ 

cussed Resources for Chemical Industry in North 

Alabama; Dr. W. C. Ackermann, Head. Hydraulic 

Investigations Section, Division of Water Planning, 

TVA, who read a paper prepared by Dr. H. A. Curtis, 

Director, TVA, on Utilization of Water in the Ten¬ 

nessee Falley; and Dean A. R. Mead of Athens Col¬ 

lege who was scheduled to speak on Human Resources 

of Northern Alabama. Dean Mead encountered travel 

difficulties and his talk was postponed until the after¬ 

noon meeting. 

Flic Opening Session adjourned at 10:40 a.m. 

FINAL BUSINESS MEETING 

Assembly Room. Main Building, TVA 

Friday, March 13, 1953 

The meeting was called to order by the President, 

Dr. John Fincher, at 4:40 p.m. 

By unanimous consent Dr. A. R. Mead of Athens 

College presented his paper on Human Resources of 

Northern Alabama. 

Flic report of the Secretary was presented by Dr. 

Wilks. The Secretary asked and secured unanimous 

consent to distribute membership certificates by mail. 

I he Treasurer’s report was presented by Dr. Cher- 

mock. Dr. Chermock moved, Dr. Carmichael seconded, 

l he report be adopted. Motion carried. 

The Editor's report was given by Dr. Xan. 

The report of the Auditing Committee was given 

by Mr. Jennings. He reported that the committee 

found the books in order. 

Dr. Wilcox, reporting for the Nominating Com¬ 

mittee, presented the following list of nominees: 

President: Dr. Joseph F. Volker 

President-Elect: Dr. William T. Wilks 

For Section Chairmen and Vice-Chairmen: 

Section I—Biology and Medical Sciences: 

Chaiman, Dr. Paul C. Bailey 

Vice-Chairman, Dr. Ward Pigman 

Section II—Chemistry: 

Chairman, Dr. Locke White, Jr. 

Vice-Chairman, Dr. R. D. Brown 

Section 111—Geology and Anthropology: 

Chairman, Miss Winnie McGlamery 

Vice-Chairman, A. T. Hansen 

Section IV—Geography and Conservation: 

Chairman, Mrs. Hazel Stickney 

Vice-Chairman, Miss Ethel Marshall 

Section V—Physics and Mathematics: 

Chairman, Dr. E. Scott Barr 

Vice-Chairman, Father Louis S. Eisele, S.J. 

Section VI—Industry and Economics: 

Chairman, J. L. Baswell 

Vice-Chairman, J. O. Goetz 

Section I'll—Science Education: 

Chairman, Dr. H. C. Sipe 

Vice-Chairman. Sister Mary Charles 

Section VIII—Social Sciences: 

Chairman, Dr. A. T. Hansen 

Vice-Chairman, To be appointed by executive 

committee 

Board of Trustees: 

Henry L. Jennings, Chairman 

Ralph B. Draughon 

To fill in vacancy as Secretary created by nomina¬ 

tion of Dr. Wilks—Dr. J. S. Dendy 

Dr. Carmichael moved the nominations be closed; 

Dr. McCullough seconded. Motion carried. The above 

nominees were then elected. 

Dr. Carr reported for the Time and Place of Meet¬ 

ing Committee, recommended that the 1954 meeting 

be held at Huntingdon College the weekend of April 

2, and that the invitation of the University of Ala¬ 

bama to meet there in 1955 be accepted. Dr. Chermock 

moved, Father Yancey seconded, that the report be 

accepted. Motion carried. 

Dr. Farmer reported for (he Resolutions Commit¬ 

tee (report attached). Dr. Farmer moved. Dr. Carr 

seconded, that the report be accepted. Motion carried. 

Dr. Carmichael moved. Father Yancey seconded, that 

the meeting be adjourned. 

The meeting adjourned at 5:20 p.m. 

Respectfully submitted, 

W. T. Wilks, Secretary 
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REPORT OF THE TREASURER FOR THE 

PERIOD BEGINNING FEB. 21, 1952, 

AND ENDING MARCH 9, 1953 

RESEARCH FUND 

Balance on hand, February 21, 1953 $ 847.87 

Receipts . 360.27 

GENERAL FUND 

Balance on hand, February 21, 1952.$1,421.08 

Receipts . 1,355.53 

Total Receipts .$2,776.61 

Disbursements 

Check returned $ 3.00 

#89 Auburn Printing Co., vols. 21 and 22 

of Journal 1.019.70 

#90 Wm. T. Milks. Secretary’s expenses. 10.00 

#91 F. M. Gracev, Engrossing and certifi¬ 

cates . 21.50 

#92 U. of Alabama, Duplicating .95 

#101 John Fincher, President’s expenses 21.83 

#104 Postmaster, stamped envelopes 28.37 

#105 I. H. Taylor, contribution to A.A.A.S. 5.00 

#106 J. A. Fincher, President’s expenses 22.14 

#107 W. T. Wilks, Secretary's expenses 10.30 

#109 Troy Printing Co., membership blanks 30.90 

#112 Troy Printing Co., printing envelopes 15.45 

#114 J. H. Walker, Expenses as President. 6.27 

#116 J. A. Fincher, President’s expenses 3.00 

#117 Troy Printing Co., Badges for meeting 22.66' 

Total Disbursements $1,221.07 

TOTAL BALANCE, March 9, 1953 .$1,555.54 

JOURNAL FUND* 

Balance on hand, February 21, 1953.$ 353.00 

Receipts . 56.00 

Total Receipts .$ 409.00 

Disbursements .$ 00.00 

TOTAL BALANCE, March 9, 1953.$ 409.00 

Total Receipts .$1,208.14 

Disbursements 

#93 R. Strickland, engrossing Jr. Acad. 

Awards .$ 34.00 

#94 |. Kassner, Recpt. engraving Sr. Acad. 

Award . 2.40 

#95 Weatherford Printing Co.. Printing Jr. 

Acad. Award certificates 24.86 

#96 Sr. Mary Robert, Jr. Acad. Award 10.00 

#97 Rev. Gerald Bray, Jr. Acad. Award 10.00 

#98 Estelle Jackson. Jr. Acad. Award 10.00 

#99 M. McCluskey, Jr. Acad. Award 10.00 

#100 J. Xan, Research Grant 150.00 

#102 F. Chambers Co., Sr. Acad. Award Pin 29.51 

#103 James Barrow. Research Grant 150.00 

#108 L. G. Balfour Co., Sr. Acad. Award 

Pins . 101.77 

#110 Paid C. Bailey, Research Grant 91.00 

#111 C. G. Hollis, Research Grant 75.00 

#113 J. S. Brown, Research Grant 75.00 

#115 University Supply Store, Jr. Acad. Cups 106.23 

Total Disbursements .$ 879.77 

TOTAL BALANCE, March 9, 1953 $ 328.37 

TOTAL ASSETS 

Balance on Hand, February 21, 1952  $2,621.95 

Receipts . 1,771.80 

Total Receipts .$4,393.75 

Disbursements . 2,100.84 

TOTAL ASSETS, March 9, 1953.$2,292.91 

*These funds will be used to help defray the print¬ 

ing costs of volumes 23 and 24 of the Journal which 

is now in press. 

Respectfully submitted. 

Ralph L. Chkrmock. Treasurer 

March 9. 1953 
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RESOLUTIONS 

Your resolutions committee begs to submit the fol¬ 

lowing resolutions: 

Whereas, the Alabama Academy of Science is suc¬ 

cessfully completing its Thirtieth Annual Meeting. 

Be it resolved, that the thanks of this body be 

extended: 

1. To the Tennessee Valley Authority, the Florence 

State Teachers College, and the Muscle Shoals 

Hotel, and particularly to the committee on local 

arrangements. 

2. To Dr. f. 15. Ballentine, Dr. W. C. Ackerman, Dean 
A. R. Mead, and Dr. Alan T. Waterman for their 

appearance on the program. 

3. To Drs. John Fincher, W. T. Wilks, and R. I,. 

Chermock, and their helpers for their efforts in 

making the meeting a success. 

4. To McKesson and Robbins for their line hospi¬ 

tality in furnishing the annual Academy dinner. 

5. To all others who have so graciously contributed 

to making our meeting both pleasant and profit¬ 

able. 

Whereas, our esteemed member, Dr. Ellis S. Hertzog, 

died suddenly of a heart attack on August 13, 1952, 

and whereas, he had been for twenty-live years a 

research chemist in the Bureau of Mines at the Uni¬ 

versity of Alabama, and had published valuable con¬ 

tributions to science. 

And Whereas, Dr. Hertzog was highly regarded by 

his fellow members of the faculty of the University 

and the Academy of Science, therefore. 

Be it resolved, that we express our sorrow at his 

passing and extend our sincere sympathy to his family. 

Resolved further, that a copy of these resolutions 

be kept in the minutes of the Academy and a copy 

sent to the family. 

Respectfully submitted. 

Committee: C. M. Farmer, Chairman 

[. J. Hammack 



99 

ALABAMA STATE SCIENCE TALENT SEARCH 

FOR 

GENERAL GORGAS SCHOLARSHIPS 

The Third Alabama State Science Talent 
Search (1) was held in 1952-53. Of the 291 
examination papers requested by thirty-six 
high schools, thirty-four were returned to 
Science Club of America with completed en¬ 
tries. The entry material consists of: 

1. A completed science aptitude examina¬ 
tion, certified by student and teacher. 

2. A personal data blank and secondary 
school record, filled out by teacher and 
principal. 

3. A report of about 1,000 words on “My 
Science Project” by the student. 

Many found the examinations too difficult 
and some failed to write an essay. Five more 
papers were complete except for item two. 

After the Board of Judges of Science Clubs 
of America had graded the examination 
papers and appraised the records of all con¬ 
testants for determination of awards in the 
National Contest for Westinghouse Scholar¬ 
ships, all papers, records and ratings of Ala¬ 

bama entries were forwarded to the Alabama 
Committee (2) for selection of winners of 
the General Gorgas scholarships. The com¬ 
mittee selected ten white entries (3) and four 
Negro entries to be finalists in the State 
Science Talent Search. 

The white finalists were invited to Muscle 
Shoals, Alabama, on March 12, 1953. They 
were entertained at a banquet along with 
the judges and other representatives from the 
Senior Academy. 

Each finalist was then interviewed and 
scored by each judge. 

Winners of the 1952-53 scholarships for 
white students were presented by Dr. Car¬ 
michael at the annual banquet of the Ala¬ 
bama Junior Academy of Science in Tus- 
cumbia on March 13, 1953. 

(1) Kassner, James L., “Alabama State Science Talent Search,” 
Journal Alabama Academy of Science, 20, p. 96, 1948. 

(2) “An Information Booklet on the Alabama State Science 
Talent Search for General Gorgas Scholarships,” 20 pages, 
p. 18, 1953. 

(3) Ibid., p. 7. 

Winners in the third Alabama State Science Talent Search for General Gorgas Scholatships are shown 

above. From right to left, Dr. Emmett 1$. Carmichael, Chairman of the Stholarship Committee: Robot t 1 

Martin, Phillips High School, First place winner; Louis Wilkinson. |ohn Carroll High School, second plan 

winner; Curtis Douglas, Bibh County High School, third place winner: |oan 1 inda kassnet. 1 usca loosa High 

School, fourth place winner; Richard E. Dickson, Tuscaloosa High School, alternate. 



WINNERS 1952-1953 SCHOLARSHIPS 

The names of the ten white Finalists are listed alphabetically. Their respective schools 
and teachers are given also: 

Name of Student 

Sammy W. Adams 
Vaniah H. Baldwin, Ji 

Richard E. Dickson 
Curtis Douglas 

J. Don Gentry 

Bobby B. Henson 
Joan L. Kassner , . . . 
Robert L. Martin, Jr. 
Ava Ann Rogers 

Louis J. Wilkinson 

Details of the scholarship awards are sum¬ 
marized below: 

From among ten white final contestants, 
four were selected by the Scholarship Com¬ 
mittee to receive four-year scholarships: 

First Award—$ 1200 ($300 per year) plus college 

tuition for four years. 

Second Award—$900 ($225 per year) plus college 

tuition for four years. 

Third Award—$600 ($150 per year) plus college 

tuition for four years. 

Fourth Award—$500 ($125 per year) plus college 

tuition for four years. 

The first white award winner had his 
choice of the educational institution he wished 
to attend, chosen among and limited to the 
institutions names below: 

City 

Montgomery 
Birmingham 

Tuscaloosa 
Centerville 

Birmingham 

Birmingham 
Tuscaloosa 

Birmingham 
Birmingham 

Birmingham 

Alabama College 

Alabama Polytechnic Institute 

Birmingham-Southern College 

Howard College 

Huntingdon College 

Spring Hill College 

University of Alabama 

Likewise, in numerical order of award, the 
other scholarship winners indicated their 
choice from among the remaining institutions. 

Fhe remaining six white final contestants 
received Honorable Mention and a $25 LJ. S. 
Government Savings Bond; and one of them 
was designated as Alternate to substitute for 
any scholarship winner who, for unforeseen 
reasons, may not be able to pursue his college 
course. 

School 

Sidney Lanier High 

Woodlawn High 

Tuscaloosa Senior High 
Bibb County High 
|. W. Minor High 

J. W. Minor High. 

Tuscaloosa High 
Phillips . 
Woodlawn High . 

John Carroll High 

T eacher 

Ft inces D. Jones. 
R. W. Youngblood 
Robert M. Sims 

A. C. Crews. 

Mrs. H. R. Wood. 
Mrs. H. R. Wood 
Robert M. Sims 
Bonnie D. Burger 
R. W. Youngblood 

Sister Maureen 

The Negro student finalists were invited 
to visit the Southern Research Institute May 
9, 1953. After each finalist was interviewed 
and scored by each judge, they were taken 
on a tour of the Research Institute by Dr. 
W. M. Murray, Jr., Director of Southern Re¬ 
search Institute. 

Name of Student School 

Daniel Leo Dozier.Central High School 
Vivian Louise Johnson Parker High School 
Katie Lee Williams.Hooper City High 
Cara Woods, Jr.Parker High School. 

Miss Katie Lee Williams from Hooper City 
High School, Sayreton, was declared winner 
in the 1952-53 Negro Scholarship contest; Mr. 
Daniel Leo Dozier from Central High School, 
Mobile, was named alternate. 

I’he names of the four negro finalist's are 
listed alphabetically. Their respective schools 
and teachers are given also: 

Teacher City 

Wm. E. Thomas Mobile 
H. Johnson Birmingham 

Annette L. Milliard Sayreton 
H. Johnson Birmingham 

From among the four Negro final con¬ 
testants, one was selected by the Scholarship 
Committee to receive a four-year Gorgas 
scholarship valued at $1200 ($300 per year) 
plus college tuition for four years. She had 
her choice of the educational institutions 
listed below: 

Alabama Agricultural and Mechanical College 

The Alabama State College for Negroes 

Tuskegee Institute 

The remaining three Negro final contestants 

received Honorable Mention and a $25 U. S. 
Government Savings Bond, and one was desig¬ 
nated Alternate. 

Fhe college and course of study selected by 
the Gorgas Scholarship winners are: Robert 
L. Martin, Alabama Polytechnic Institute, 
Mechanical Engineering; Louis Wilkinson, 
Spring Hill College, pre-medical; Curtis 
Douglas, University, Alabama, Chemistry op¬ 
tion in School of Chemistry; Joan L. Kassner, 
University, Alabama, Food and Nutrition in 
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the School of Home Economics; Katie Lee 
Williams, Tuskegee Institute, Chemistry 
major. 

A copy of the “Booklet” (1) on the Ala¬ 
bama State Science Talent Search is attached 
to this report. 

James L. Kassner 

Chairman 

The Gorgas Scholarship 

Foundation, Inc. 

ALABAMA ACADEMY AWARD 

The Academy Award, highest honor given 
a high school science teacher in Alabama, was 
conferred upon Father Charles Joseph Reiner, 
O.S.B., at the nineteenth annual convention 
of the Alabama Junior Academy of Science. 

Three hundred high school students and 
their sponsors representing twenty-five science 
clubs from Alabama high schools were present 
at the Friday evening banquet held in Tus- 
cumbia, to see Father Charles Reiner receive 
the top award from the permanent counselor, 
Dr. James L. Kassner. 

The Academy Award is given each year by 
the Alabama Academy of Science to a science 
teacher for meritorious teaching of science. 
Fhe purpose of the award is to recognize 
those teachers who go beyond classroom to 
stimulate scientific endeavor among their stu¬ 
dents. In recent years, St. Bernard High 
School’s science club has won Junior Academy 
Awards and honorable mention for the follow¬ 
ing exhibits and papers at annual conventions 
of the Junior Academy: "Jet Propulsion,” 
“Rocket Propulsion,” “Spectrum Analysis,” 

Hr. James L. Kassner, Permanent Counselor to the Junior Vcadeim presenting the Ve.uleim Ward to 1 .uhei 
Charles Joseph Reiner, O.S.R., of St. Bernard High School, March 13. 1953. 
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“The Effects of Metallic Ions on the Heart,” 
“Theory of Rusting,” “Stroboscopic Effect,” 
“A Neutronic Theory,” “Plastic Injection,” 
“The Theory of Flight.” 

Father Charles was also commended for 
such activities in the field of science and edu¬ 
cation as the sponsoring of the first science 
fair in northeast Alabama in 1917 and for his 
club’s continuous contribution in leadership 
to the Junior Academy of Science. He served 
as Counselor in various ways to the Junior 
Academy for five years and helped to keep 
the Junior Academy alive during the war years 

when it was impossible to hold annual con¬ 
ventions. 

Father Charles received the A. B. degree in 
1939 from St. Benedict’s College, Atchison, 
Kansas, and an M. S. in Chemistry from the 
University of Alabama in 1945. He was or¬ 
dained a priest in 1942, and since then has 
taught at St. Bernard High School until he 
was transferred last fall to Corbin, Kentucky, 
where he is serving as assistant pastor to Rev¬ 
erend Gilbert O’Neil, O.S.B., and teaching at 
St. Camilus High School in that city. 
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ALABAMA JUNIOR ACADEMY OF SCIENCE 

OFFICERS, 1952-53 

President . . 

Vice-President 

Secretary .... 

Treasurer 

Louis Reynolds, Chilton County High School 

. Kibbie Streetman, West End High School 

Don Duke, Hueytown High School 

Patricia Crowe, Convent of Mercy Academy 

COUNSELORS, 1952-53 

Counselor to the President Miss Marguerite Perry, Chilton County High School 

Counselor to the Vice-President.Miss Mary E. Hading, West End High School 

Counselor to the Secretary. .Miss Edith Geisler, Hueytown High School 

Counselor to the Treasurer.Sister Mary Roberts, R.S.M., Convent of Mercy Academy 

Counselor at Place of Meeting .Mr. R. B. Stitzer, Tennessee Valley Authority 

Coordinator for Science Clubs of America Miss Lillian Leonard, Baldwin County High 

Counselor in charge of Exhibits and Papers for Junior Academy. Dr. |. Henry Walker, University of Alabama 

Permanent Counselor . Dr. James L. Kassner, University of Alabama 

School 

A. G. Parrish High School 

Baldwin County High School 

Bishop Toolen High School 

C. F. Vigor High School. 

^Central High School 

Chilton County High School 

Choctaw County High School 

* Co flee High School . 

Convent of Mercy Academy. 

Curry High School 

*Deshler High School 

Ensley High School 

Fairview High School 

Hueytown High School 

John Carroll High School 

McAdory High School. 

Minor High School. 

#Morgan County High School . 

Murphy High School 

Phillips High School. . 

* Ramsey High School. 

*Red Bay High School 

Russellville High School 

Sacred Heart Academy. 

Shades Valley High School 

*Sheffield High School. 

Sidney Lanier High School 

St. Bernard High School 

Thomas W. Martin High School 

Troy High School. 

*Tuscaloosa County High School 

Tuscaloosa Senior High School 

West End High School 

Woodlawn High School 

* Voted in at annual meeting. 

CHAPTER MEMBERS 

Sponsor Address 

..Miss Wiley C. Kerlin, Selma, Alabama 

.Miss Lillian Leonard, Bay Minette, Alabama 

. Sister Lois, Mobile, Alabama 

..Miss Lucille N. Lloyd, Prichard, Alabama 

. Estemann G. Butler, Florence, Alabama 

.Miss Marguerite Perry, Clanton, Alabama 

..Mrs, Vivian P. Gilmore, Butler, Alabama 

. .E. G. Dorris, Florence, Alabama 

. . , . Sister Mary Roberts, R.S.M., Mobile, Alabama 

. .Mrs. Sarah Ann Salmon, Jasper, Alabama 

.. John Tuggle, Tuscumbia, Alabama 

.Mrs. Reba Ponder, Ensley, Alabama 

..Miss Evelyn Cooper, Cullman, Alabama 

Misses Edith Geisler and Clustie McTyeire, Bessemer, Alabama 

.Sister Maureen, O.S.B.. Birmingham, Alabama 

.Mrs. Ruby L. Hodge, McCalla, Alabama 

.Mrs. Margaret McCluskey and Mrs. Helen Wood. Ensley, Alabama 

.. Miss Eleanor Ann Ford. Hartselle, Alabama 

. Miss Mary Bragg, Mobile, Alabama 

..M. Baranelli. Birmingham, Alabama 

I. S. Gerald, Birmingham. Alabama 

..Mrs. Gordon Gober, Red Bay, Alabama 

Mrs. Edgar Underwood, Russellville, Alabama 

. .Sister Mary Charles, O.S.B., Cullman, Alabama 

Mrs. Dorothy Jordan, Birmingham, Alabama 

. . . Miss Mary Ella Hammond, Sheffield, Alabama 

Mrs. Frances D. Jones, Montgomery, Alabama 

Rev. Gerald Bray, O.S.B., St. Bernard, Alabama 

.Mrs. C. M. Tyndall, Gorgas, Alabama 

.S. W. Griffin, Troy, Alabama 

. Lee Willman, Northport, Alabama 

Robert Sims, Tuscaloosa, Alabama 

. Miss Mary E. Hafling. Birmingham, Alabama 

.Mrs. Estelle Jackson, Birmingham, Alabama 
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PAPER PRESENTED AT THE ANNUAL MEETING OF THE ALABAMA JUNIOR 
ACADEMY OF SCIENCE WINNING FIRST PRIZE 

TELESCOPE FEIN 

Earl Ray and Frederick Wallwork 

West Etui High 

Our interest in astronomy began when we 
saw the motion picture “Destination Moon.” 
We learned the names of and could locate in 
photographs the large craters, mountains, seas 
and valleys on the moon. We learned to locate 
stars, planets and constellations visible to the 
naked eye. We read all about telescopes. There 
are two main types of astronomical telescopes: 
refracting and reHecfing. 

In a refracting telescope lenses refract or 
bend the light to form the image. A lens is a 
curved piece of glass. If it is thicker in the 
center than at the edges it is convex and 
converges the light. Rays of light that go 
through the optical center of a lens are not 
bent. Rays that enter the lens parallel to the 
principal axis are refracted through a point 
on the principal axis called the focus. The 
focal length of a lens is the distance between 
the optical center and the focus. The distance 
of the object being viewed from a convex lens 
determines the kind of image the lens will 
form. 

In a simple refracting telescope the large 
convex objective lens collects quantities of 
light. Since the star, moon or planet being 
viewed more than twice the focal length away, 
the objective lens forms an inverted and small 
image. 1 his image falls within the focal 
length of the eyepiece lens. The convex eye¬ 
piece lens enlarges the image. Anyone looking 
through the telescope sees an enlarged in¬ 
verted image of the object being viewed. 

One type of reflecting telescope has a large 
concave mirror at the bottom of the tube. The 
light is reflected to a small plane mirror which 
turns it at a 90° angle. An image is formed 
within the focal length of the convex eye¬ 
piece and is enlarged by the eyepiece. 

Fred made our first telescope. It was a re¬ 
ft acting telescope. 1 he images were cloudy 
and seemed always to be out of focus. This 
was not so good—but it was a telescope, and 
we looked through it every clear night! 

finally each of us ordered a Brownscopc kit 
and made our own individual telescopes. We 
made wooden stands designed by Fred. T hen 
we found an idea for a pipe stand in a book. 
We used that idea with a few improvements 
to make the pipe stands we have now. The 

two telescopes are identical except for a few 
minor changes Fred has made in his this week. 

The 72 inch tube is a drain pipe. The tube 
at the top housing the objective lens was made 
of 2 orange juice containers fitted together 
over a salt box. The small tube at the back 
housing the eyepiece lens is made from two 
card board tubes out of a wax paper container. 
The long supporting pipe is bent at a 45° 
angle so the zenith or overhead point can be 
observed. The thumb screws are used to 
tighten the stand to make the telescope remain 
on the point of observation. 

The telescope can be moved vertically and 
horizontally. It can be pushed forward so that 
a small person can see through it or for ob¬ 
serving the horizon. 

The objective lens is three inches in diam¬ 
eter and has a focal length of 75 inches. A 
wooden disc with a \i/2 inch hole in it is 
placed in front of the lens to make the image 
sharp. 

The eyepiece may have three lenses for 
great magnification. They are a 50 power 
plano-convex lens with a 11/2 inch local length, 
and two be-convex lenses which are each 100 
power and of inch focal length. They are 
placed close together in the tube. Arranged in 
this manner they give a power of 250. This 
means that the diameter of the image is 250 
times larger than the diameter of the object 
observed with the naked eye—or the object 
appears to be 250 times closer than it realh is. 
We have found that an image of this high 
magnification is too dark. Most ol the time 
we use the 50 power plano-convex lens alone, 
rite image is smaller but much brighter. 

1 hrough our telescopes the moon appeals 
very close and clear. 1 he craters, mountain 
ranges and seas are easily distinguished. We 
can see the cloud belts ol Jupiter and lout 
ol its moons, sometimes live. Me can also 
see Saturn’s three coueentru rings, the phases 
ol Venus and Mereurv, the polat caps and 
green marking of Mats. Double stars are visi 
ble that appeal single to the naked eve. Some 
nebulae are \ isible. 

Our re I fading telescope realh entertains uv 
We arc now having lun making a reflecting 
telescope. With it we hope to learn mote ol 
the wonders ol the universe. 



PAPER PRESENTED AT THE ANNUAL MEETING OF THE ALABAMA JUNIOR 

ACADEMY OF SCIENCE WINNING SECOND PRIZE 

“THE WATER SUPPLY OF OUR SCHOOL COMMUNITIES” 

by Sybil Ross 

Minor High 

Our school area extends from the northwest 
city limits of Birmingham to Porter, Grays- 
ville, Brookside, Mineral Springs, and almost 
to Gardendale which is north of the city 
limits. T here are 28 communities in this area. 
Our school is located three miles from the 
northwest city limits. 

To secure information for my study of the 
water supply of our school communities, I 
made a trip with members of the science club 
to the Cahaba Filter Plant of the Birmingham 
Water Works. I also made a trip over the 
greater part of our school area to get informa¬ 
tion as to the extent of the Birmingham 
Water System and to study the areas in which 
wells and springs are still used. Friends, neigh¬ 
bors, and students were most helpful in giving 
me factual information concerning their 
water supply. The Birmingham Water Works 
and the Jefferson County Health Department 
sent me valuable printed materials and sta¬ 
tistics that 1 used in completing my study. 

If you will follow me on a trip, I shall 
picture for you the different water systems in 
our school area. The tour begins at the dam 
on the Big Cahaba River which is the main 
source of the Birmingham Water System. 
Lake Purdy, a reservoir, empties into the 
Cahaba above the dam when there is a 
drought, or in the summer when approxi¬ 
mately 20,000,000 more gallons of water are 
used each day. 

As the water leaves the dam, it flows by 
is added. The water is tested as it enters the 
first basin and again before it flows through 
a channel where a five per cent alum solution 
and the first chlorine is added. The water 
containing chlorine and alum runs into a tank 
which has long paddles to stir and mix the 
water and chemicals to hasten coagulation. 
When the water leaves this tank, it filters 
gravity through three pipes to the pump house 
in the outlying area of New Merkle. Here it 
is given a boost four miles to the Cahaba 
Filter Plant. At the plant the raw water en¬ 
ters the 18 acre raw-water basin where it is 
tested for pH, a hydrogen ion concentration. 
If pH is positive, the water is highly alkaline, 
and alum is added to make it neutral. If pH 
is negative, the water is highly acid, and lime 

through a board fence into the second settling 
basin. The water passes through this board 
fence slowly so that there is a lapse of six 
hours after the first chemicals are added to 
insure coagulation before the water enters 
the filter beds. There are 38 old filters made of 
metal and 36 new filters made of concrete 
which filter twice as much water every 24 
hours as the old metal filters. Each concrete 
filter, containing four feet of sand and five feet 
of water, is eleven feet deep and filters one 
million gallons of water every 24 hours. Eire 
filtering rate is two gallons per cubic inch 
of sand every two minutes. A test of the water 
is made before it enters the filters and again 
after it leaves the filters. From the filters, the 
water is pumped to the clear water storage 
tank. This large storage tank is closed and 
made of aluminum. Here lime and chlorine 
gas are added. The lime is used to prevent 
corrosion of pipes. This last addition of 
chlorine protects the water from bacteria 
throughout the extension of the last lines in 
any area. Another test is made of the water 
before it is pumped into the main outlet and 
again at all stations along the lines. 

Water, direct from this aluminum tank, is 
used to backwash the filters once every 24 
hours. If raw water were used for this purpose, 
bacteria and other foreign materials might 
cause the sand to become polluted. 2,500 gal¬ 
lons of water are used in backwashing each 
filter and this water is then flushed into a 
sewer. 

From the aluminum tank, part of the water 
is pumped up to a height of 330 feet higher 
than the filter plant to a reservoir on Shades 
Mountain. The other water flows partially by 
gravitation to the reservoir near Rosedale on 
Red Mountain. From these reservoirs, the 
water flows by gravitation to all parts of the 
city and on into the country by help of 
booster pumps where gravitation does not 
supply sufficient pressure. 

In thirteen out of the 28 communities in the 
Minor High School area, Birmingham water 
is used. This means that 75.8- per cent of the 
622 students are supplied by this system. The 
system extends twenty miles from the filter 
plant into our school area and is just a criss 



107 

cross in the area making possible the safe dis¬ 
posal of sewage in the communities it supplies. 

As we leave the reservoir on Red Mountain 
ice follow the line to the main office in Birm¬ 
ingham and then through Eusley into our 
school area. We follow the road from Ensley 
to Minor where our high school is located. 
From here ice go to McDonald’s Chapel and 
Edgewater and on to Mulga and Bayview. All 
these communities use the Birmingham water. 
From Mulga all through Maytoivn and Hoag- 
town, wells and springs are used exclusively. 
These wells and springs are constantly in 
danger of being sunk by the mines. We turned 
down an unpaved road to go to Porter where 
there is located a small tank supplied by a 
small deep well. After we leave Porter, the 
communities become farther apart. Our next 
stop is Union Grove and Shady Grove. These 
communities use wells and springs although a 
pipe from Graysville stops about U/o miles 
from here. We next cross to Midway where 
the supply is like that of Shady Grove and 
Union Grove in that the pipe stops before it 
reaches the community. From Midway we 
travel through Docena, Crumly Chapel, and 
Westwood which all use the Birmingham 
water, either directly or indirectly. From West- 
wood, we enter the Adamsville vicinity and 
then go on to Graysville and Alden. These 
three communities use Birmingham water 
supplied by the Graysville Water System, an 
extension of the Birmingham Water System. 
Between Graysville and Brookside only wells 
are used. At Brookside there is a larger deep 
well than at Porter. These two deep wells 
supply water to 2.7- per cent of our students. 
From here, all through the northeast section 
we find nothing but wells and springs. The 
communities of Mineral Springs, Watson, 
Fieldstown, Republic, and Coalburg, in this 
section, may soon have Birmingham water 
from the Gardendale branch of the Birming¬ 
ham Water System. Hillview, our next stop, 
has Birmingham water even though it is 
three miles from the nearest main. We then 
proceed to Forestdale. Here we find that one 
man has tapped a Birmingham water main 
and it is through his tapped line that othci 
people in Forestdale get their water. From 
Forestdale we stop next at Sandusky. Here 
there is a booster pump that boosts the watei 
all the way to Graysville, nine miles away. 
From Sandusky, we take a road that carries 
us back to the school. 

Here we end our tour, but now I would 
like to tell you what is being done to improve 
the Birmingham Water System. A few weeks 

ago we read in the newspapers and heard on 
the radio about the $10,422,000 improvement 
plan of the Birmingham Water System. This 
plan includes new pipe lines into well and 
spring areas, greater force and larger amounts 
of water in low pressure areas, a new and prob¬ 
ably larger filter plant, and a new source of 
water. This new source may be the Warrior 
River. This plan will take about four years 
to complete, and by that time we hope to 
have completely done away with waterborne 
diseases. These diseases, typhoid fever, para¬ 
typhoid fever, and dysenteries, amoebic and 
bacillary, are the only ones that caused deaths 
in Jefferson County in 1952. There were six 
deaths in the cities and sixteen in the rural 
areas caused by polluted water. 

This water was probably drunk on a picnic 
or on some social gathering where city water 
was, more than likely, not used and were 
only reported as being from residents in the 
city areas. 

These diseases are being blotted out by 
making bacteriological and chemical analysis 
tests of all water used in Jefferson County 
and treating the water to make it safe for 
drinking and miscellaneous uses. 

To illustrate the results of my study and 
observations of our communities and their 
source of a water supply, 1 have made two 
graphs and shown on a map our school area, 
the different sources of water, and the area 
covered by all the water systems. In my first 
graph, I have grouped the students into com¬ 
munities, and on the second graph I have 
shown the per cent of students using wells 
and springs, the Birmingham water supplv. 
deep wells, and the number outside our school 
area that use different systems. 

In closing I say to you, the world is lull 
of science and there is more undiscovered 
than will ever be discovered, so von see we, 
as future science students and teachers, have 
more to discover and much marc to Irani 

because ALL is waiting and onl\ P \R 1 will 
be found and put to list'. Even in water, one 
of our factors of life, there is a constant threat 
to life and health. 

Nybu Ross 

Mulga. Alabama 
Minot 11igh School 
Route I 1. Box 17 
Birmingham, Mabatna 

Sponsors: 

Mrs. M vRt.vRi r Mi Ci i ski \ 

Mrs. 11 i i i x \\ oon 

March LS, 1954 
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MINUTES OF THE NINETEENTH ANNUAL MEETING 

OF THE 

ALABAMA JUNIOR ACADEMY OF SCIENCE 

MARCH 13-14, 1953 

The officers, counselors and sponsors of the Alabama 

Junior Academy of Science met in Room EH8 of (lie 

Tennessee Valley Authority Chemical Engineering 

Building at 12:15 p.m. on March 13, 1953, for the 

first business meeting of the nineteenth annual con¬ 

vention. 

Dr. James L. Kassner, professor of chemistry at the 

University and permanent counselor to the Alabama 

Junior Academy of Science, introduced the Junior 

Academy officers and the judges of the exhibits. He 

also commended the officers and the local arrangements 

committee for their good work in preparing for the 

convention. 

Louis Reynolds, president of the Alabama Junior 

Academy of Science, appointed the following com¬ 

mittees: 

Nominating 

Mrs. Estelle Jackson .YVoodlawn 

Bob Porter .Etisley 

Patricia Zietz .Convent of Mercy 

Mrs. Lucille Lloyd .Vigor 

Resolutions Committee: 

Miss Mary Hailing.West End 

Miss Edith Geisler Huey town 

I ,I let e Burns .Sacred Heart 

Some of the Nominating Committee questioned the 

feasibility of their serving on the committee because 

someone from their school was running for an office 

in the Junior Academy; nevertheless, the committee 

was not changed. 

Dr. J. Henry Walker, professor of biology at the 

University of Alabama and chairman of the judges 

for the convention, made some announcements con¬ 

cerning the exhibits, and read the names of the 

schools that had not given him a copy of the paper 

to be presented at the meeting on Saturday morning, 

March 14, 1953. Arrangements had been made to 

take pictures of each of the exhibits with the students 

making them and their sponsor at 4:00 p.m., March 

13, 1953. In order not to interfere with the business 

meeting at 4:00 p.m., March 13, the ones from schools 

beginning with a letter at the top of the alphabet 

made their reports at the meeting first, and the ones 

beginning with a letter at the bottom of tbe alphabet 

had their pictures made first. The order rotated in 

this manner. 

The Alabama Junior Academy of Science, in its 

interest to get more clubs in the academy, is consider¬ 

ing having regional science fairs at a nearby college 

with the winners of each of these meeting later for the 

state convention. 

A high school can win only one first place award in 

papers and exhibits, although they may get a second 

place award and an honorable mention award. 

Cups will be given to the winners of the first and 

second place winners of exhibits and papers and a 

certificate will be given for honorable mention. One 

honorable mention can be given in each group only 

if there is a very close decision for the second award. 

Dr. Stitzer invited everyone to attend the showing 

of a film on forestry in Room T128 at 1:30 p.m., 

March 13, 1953. 

Dr. Stit/er announced that both the tour of the 

Reynolds Aluminum Plant and the General Tour of 

the interesting sights in the Tri Cities would start at 

1:30. Everyone met in front of the Tennessee Valley 

Authority Chemical Engineering Building. 

There being no further business, the meeting was 

adjourned until 4:00 p.m., March 13, 1953. 

The officers, counselors, and official delegates of the 

Alabama Junior Academy of Science met at 4:00 p.m. 

on March 13, 1953. in the Tennessee Valley Authority 

Plant Auditorium at Muscle Shoals, Alabama, for the 

second business meeting of the nineteenth annual con¬ 

vention. 

Louis Reynolds, President, called the meeting to 

order. 

The following official delegates responded to roll 

call and gave their reports on the activities of their 

science clubs: 

Martha Earle 

John Smith 

Bonnie Jean Norwood 

Patricia Zietz . 

June Bobo . 

Bob Porter . 

A1 Eubank 

Melvin Bryant 

Thelma Yarbrough 

Helen Howell 

Patsy Pace 

Leonard Taylor 

Ellece Burns . 

David Ivey . 

Ronald Hyer . 

Paul Howard . 

Sallie Traywick 

Vincente Reyes . 

Emily Teague . 

Welby Smith, . 

Baldwin County 

Chilton County 

Choctaw County 

Convent of Mercy 

Curry 

.. . . Ensley 

. Hueytown 

McAdory 

.Minor 

Morgan County 

Russellville 

Red Bay 

Sacred Heart 

.Shades Valley 

.St. Bernard 

.Troy 

Tuscaloosa Sen. High 

.Vigor 

West End 

YVoodlawn 

f ile following schools were voted into the Alabama 

Junior Academy of Science and reported on plans for 

future activities of their science clubs as members of 

the Junior Academy: 

Central High . 

Coffee High . 

Deshler High . 

Morgan County High 

Ramsay High . 

Red Bay High 

Tuscaloosa County High 

Sheffield High School 

Florence, Alabama 

Florence, Alabama 

Tuscumbia, Alabama 

Hartselle, Alabama 

Birmingham, Alabama 

Red Bay, Alabama 

Northport, Alabama 

Sheffield, Alabama 
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Dr. James L. Kassner, professor of chemistry at the 

University of Alabama and Permanent Counselor to 

the Junior Academy, reminded the sponsors and offi¬ 

cial delegates that the report of the official delegate 

should contain definite information about the science 

club, the name of the sponsor, and the year. 

Secretary Don Duke read the minutes of last year's 

convention and announced the report of the nominat¬ 

ing committee. The nominees for office in the academy 

for the year 1953-54 were: 

President: 

Welby Smith 

Gene Savage 

Vice-President: 

Gloria Glasgow 

Thomas Famed 

Secretary: 

Vincente Reyes Vigor High 

Joe James . John Carroll High 

T reasurer: 

Catherine Earle .Baldwin County High 

Ellece Burns .Sacred Heart Academy 

The voting for officers was to be done at the meet¬ 

ing Saturday morning, March 14, 1953. 

Dr. Kassner made some announcements concerning 

the banquet which was at 7:00 p.m. at the Tuscumbia 

Utility Building. 

There being no further business for this meeting, 

it was adjourned until 9:00 Saturday morning, March 

14. 

The final session of the nineteenth annual Alabama 

Junior Academy of Science convention was held at 

9:00 Saturday morning, March 14, 1953, in the Ten¬ 

nessee Valley Authority Chemical Engineering Build¬ 

ing Assembly Room at Muscle Shoals, Alabama. 

President Louis Reynolds called the meeting to 

order. 

There was some misunderstanding about why some 

of the schools had not turned in to the judges one 

copy of the paper to be presented at meeting. Dr. 

Kassner asked that schools please turn in one copy 

of the paper before the meeting in the future. 

The following papers were then read to the general 

assembly: 

Sulfuric Acid, the King of Chemicals—Catherine Earle, 

Baldwin County 

Report on Work of Science Clubs—Bonnie Jean Nor¬ 

wood, Choctaw County 

Making of a Geiger Counter—Alice Hassler, Ensley 

The Effects of 2-4-D and other Weed Killers upon 

Phytoplankton — Louis Wilkinson, John Carroll 

High School 

The Water Supply of Our School Communities—Sybil 

Ross, Minor 

Tuberculosis—Ann Sample, Morgan County 

Tesla Coil—Harry Haven, Tuscaloosa Senior High 

Telescope Fun—Earl Ray, Frederick Wallwork, West 

End 

Pine Trees and Industry — Tommy Demining, Vigor 

High School 

From Earth to the Moon—George Adcock, Woodlawn 

From Ocean Floor to Your Bathtub—Marilyn McKin¬ 

ney, Huey town 

The Oscillator—Jerry Hayes, McAdory 

Narcotics Should Help—Not Harm—John McGuire, 

Convent of Mercy 

Miss Mary Hading, sponsor of the West End Science 

Club, and Ellece Burns, a member of the Sacred Heart 

Science Club, read the report of the Resolutions Com¬ 

mittee. The report was as follows: 

“Be it resolved that the Alabama Junior Acad¬ 

emy of Science reaffirm its high standards by 

stating that it is opposed to high pressure politick¬ 

ing by ones running for office before the Nominat¬ 

ing Committee has named the nominees. The 

Academy will consider it an act of discourtesy for 

students from one high school to place any object, 

card, or hand bill for any purpose on or near the 

exhibit of another school’s project. A copy of 

these resolutions shall be sent to each chapter of 

the science dubs in the academy along with the 

minutes of the convention." 

“Be it resolved that the Alabama Junior Acad¬ 

emy of Science express its appreciation to Dr. 

Janies L. Kassner, Permanent Counselor, for his 

untiring efforts throughout the year as well as 

at this meeting, to make the A.J.A.S. maintain its 

high standards and be a source of inspiration to 

all of us.” 

A resolution was also submitted expressing the 

appreciation of the Alabama junior Academy of Sci¬ 

ence to every individual who helped in any way to 

make the convention one of the best ever. 

The president asked the official delegates to come 

to the front rows of seats; this would facilitate counting 

the votes for officers. After the names of the ones 

running for office were submitted and campaign 

speeches were made, the following were elected: 

President: 

Gene Savage .Tuscaloosa High School 

Vice-President: 

Gloria Glascow .Ensley High 

Secretary: 

Joe James . John Carroll High 

T reasurer: 

Ellece Burns Sacred Heart \cademv 

The treasurer, Patricia C.rowc, made the treasurer's 

report. A complete report will be sent to each chapter 

in the Academy at a later date. 

Mr. Stitzer, Counselor at Place of Meeting, reported 

that 378 persons registered for the meeting. t his 

number included: 211 boys. 11<> girls. 33 sponsors. 10 

Gorgas finalists and 5 guests. 

The following exhibits were on displav during the 

convention: 

Biology: 

1. 1 he Filed of 2-1 D and the Other Weed Killers 

on Fish Food 

John Carroll High School Sister Maureen. OSB. 

Sponsor 

2. Digestion at Wotk 

Convent of Metrv Sister Marv Roberts. R.S.M 

Sponsor 

.Woodlawn High 

Tuscaloosa Senior High 

.Ensley High 

Russellville High 
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3. Sponge Collection 

Hueytown High School—Miss Edith Geisler and 

Miss Clnstie McTyeire, Sponsors 

4. Tuberculosis 

Morgan County High School — Mr. Raymond 

Screws. Sponsor 

5. African Violet Raising as a Hobby 

Sacred Heart Academy—Sister Mary Charles, O.S.R., 

Sponsor 

6. A Device for Stimulating the Brain 

Shades Valley High School—Dorothy Jordan, Spon¬ 

sor 

7. Photographing Night Movement of Animals 

J. W. Bryant, Curry High School—Mrs. Sarah Ann 

Salmon, Sponsor 

8. A Pint of Blood 

Ensley High School—Mrs. Reba Ponder, Sponsor 

Physics: 

1. Application of Simple Machines in a Soap Factory 

Baldwin County High School — Lillian Leonard, 

Sponsor 

2. Making a Geiger Counter 

Ensley High School—Mrs. Reba C. Ponder, Sponsor 

3. Radio Oscillator 

McAdory High School—Ruby L. Hodge, Sponsor 

4. Water Power in the 1800's 

Minor High School—Mrs. Carolyn Lamm, Sponsor 

5. Magnetic Phenomena 

St. Bernard High School — Father Gera hi Bray, 

O.S.B., Sponsor 

6. Tesla Coil 

Tuscaloosa Senior High School—Mr. Robert Sims, 

Sponsor 

7. Telescope Making 

West End High School—Miss Mary Hafling, Sponsor 

8. Geiger Counter 

Woodlawn High School — Mrs. Estelle Jackson, 

Sponsor 

Chemistry: 

1. Sulfuric Acid—Its Manufacture and Properties 

Baldwin County High School — Lillian Leonard, 

Sponsor 

2. Colloids 

Convent of Mercy—Sister Mary Roberts, R.S.M., 

Sponsor 

3. Water in the Home—Today and Yesterday 

M inor High School — Mrs. Margaret McCluskey, 

Sponsor 

4. Electronic Atom Demonstration 

Woodlawn High School —Mrs. Estelle Jackson, 

Sponsor 

5. Artificial Preparation of Crystals 

Phillips High School—M. Baranelli Sponsor 

6. Nitrogen Fixation—Smoke Precipitation 

St. Bernard High School—Reverend Gerald Bray, 

O.S.B., Sponsor 

Science in Industry: 

1. The Extraction of Aluminum 

Ensley High School—Mrs. Reba C. Ponder, Sponsor 

2. Rotary Type Lawn Mower 

Hueytown High School—Miss Edith Geisler and 

Miss Clnstie McTyeire, Sponsors 

3. The Valley Serves Its People 

Morgan County High School—Mrs. Eleanor Ann 

Ford, Sponsor 

4. Industries of Franklin County 

Red Bay High School—Mrs: Gordon Gober, Sponsor 

5. The Loblolly Pine and You 

C. E. Vigor High School—Mrs. Lucille N. Lloyd, 

Sponsor 

Dr. J. Henry Walker, professor of biology at the 

University of Alabama and chairman of the judges, 

introduced Mr. James Sulzby of Birmingham, Alabama, 

who announced the winners of the awards. 

The American Association for the Advancement 

of Science Award was given to Miss Catherine M. 

Earle, Baldwin County High School, Bay Minette, 

Alabama, and to Mr. Kibbee Streetman, West End 

High School, Birmingham, Alabama. 

The winners of the exhibit awards were: 

Biology: 

First Award: 

The Effect of 2-4-1) and Other Weed Killers on Sub¬ 

merged Acjuatic Plants 

Louis Wilkinson, Join' Carroll High School 

Second Award: 

A Collection of Sponges 

Marilyn McKinney, Hueytown High School 

Honorable Mention: 

Digestion at Work 

Jackie Posey, Pat Reilly, Convent of Mercy Academy 

Physics: 

First Award: 

Geiger Counter 

Vaniah H. Baldwin, Woodlawn High School 

Second Award: 

Magnetic Phenomena 

Ted Bosh, James Long, St. Bernard High School 

Honorable Mention: 

Telescope Making 

Fred Wallwork, Earl Ray, West End High School 

Chemistry: 

First Award: 

Nitrogen Fixation—Smoke Precipitation 

Earl Thompson Killilea, St. Bernard High School 

Second Award: 

Electronic Atom Demonstrator 

Bobby Shaw, Frank Bankston, Woodlawn High 

School 

No Honorable Mention. 

Science in Industry: 

First Award: 

Industries of Franklin County 

Roy Hester, et al., Red Bay High School 

Second Award: 

The Valley Serves Its People 

Alvin Lynch, et ah, Morgan County High School 

Honorable Mention: 

The Extraction of Aluminum 
Thomas McMillan, et ah, Ensley High School 

Awards for Papers: 

First Award: 

Telescope Fun 

Earl Ray, Fred Wallwork—West End High School 
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Second Award: 

The Water Supply of Our School Communities 

Sybil Ross—Minor High School 

Honorable Mention: 

The Effect of 2-4-D and Other Weed Killers Upon 

Phytoplankton 

Louis Wilkinson—John Carroll High School 

Competition for Gorgas scholarships was started 

again this year after having been discontinued for 

four years. Dr. Carmichael announced the winners 

of scholarships at the banquet on Friday night at the 

Tuscumbia Utility Building. They were: 

First Place: 

Robert Martin Phillips High School 

Second Place: 

Louis Wilkinson John Carroll High School 

Third Place: 

Curtis Douglas Centerville High School 

Fourth Place: 

Joan Linda Kassner Tuscaloosa High School 

Honorable Mention and Alternate: 

Richard Dickson.Tuscaloosa High School 

The announcement of the winner of the Alabama 

Academy Award, the highest honor given a high school 

science teacher ip Alabama, was also made at the 

banquet by Dr. Kassner. The award is a yellow gold 

pin and a framed citation. The pin is made by super¬ 

imposing the pin of the Junior Academy of Science 

on a bas-relief map of the state of Alabama. This 

award was given to Father Charles Reiner, O.S.B., who 

was teaching at St. Bernard High School until the 

fall of 1952. The award is given for meritorious teach¬ 

ing of high school science in the state of Alabama as 

demonstrated by the participation of the sponsor’s 

science club in the Alabama Junior Academy of Sci¬ 

ence. 

Dr. Kassner thanked and commended Dr. Walker 

for the excellent job that he had done as chairman 

of the judges of the exhibits. He commended the 

sponsors of the science clubs for the spirit shown in 

always accepting the judges’ decision as final. 

Dr. Kassner announced that a National Science Fair 

would be held at Oak Ridge, Tennessee, May 7, 8 

and 9, 1953, and stated that if the expense money 

could be raised, he would like to send the four first- 

place winners to represent Alabama at this fair anti 

asked that the winners of the exhibits awards keep 

their exhibits intact until that time. 

Dr. Kassner called a meeting of the old and new 

officers and their sponsors, to convene after the main 

meeting was adjourned. 

There being no further business, the meeting was 

adjourned until 1954. 

Respectfully submitted, 

Don Duke, Secretary 

ALABAMA JUNIOP ACADEMY OF SCIENCE 

BALANCE SHEET, 1952-53 

Cash on hand from 1952.$ 197.77 

Receipts: 

Club dues (32 @ $2.00) . 64.00 

Membership cards. 14.90 

Income from meeting 934.50 

Disbursements: 

Banquet .$ 480.00 

Lodging . 276.50 

Flowers . 5.20 

Party expense . 58.20 

Local Counselor . 4.80 

Postage . 20.00 

Notebook for President . 1.65 

Louis Reynolds (President's 

expenses) . 13.96 

Programs 13.50 

Patricia Crowe (Treasurer’s 

expenses) . 3.20 

Frank Chambers Engr. Co. 

(Membership cards) 32.96 

Weatherford Printing Company 21.91 

Hotel Negley. 15.50 

Publicity . 19.20 

Birmingham Printing Company 28.70 

Ribbon for badges . 4.00 

R. M. Strickland (Embossing 

charters) 12.00 

Cash to balance 199.89 

$1,211.17 $1,211.17 

Audited: Ralph L. Chermock, 10/19/53 

J. Hears Walker. 10 20 53 
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MEMBERSHIP LIST 

Sustaining Members 
O 

1 Alabama College..(Dr. John Caldwell) Montevallo, Alabama 
2 Alabama Mills, Inc..(Mr. Paul A. Redmond, President) 706 So. 29th St., Birmingham, Alabama 
3 Alabama Polytechnic Institute (Dr. Ralph Draughon) Auburn, Alabama 
4 Alabama State Chamber of Commerce..(Mr. John H. Ward) Montgomery, Alabama 
5 Birmingham-Southern College .(Dr. George R. Stuart) Birmingham, Alabama 
6 First Farmers & Merchants National Bank (Mr. E. L. Boatner) Troy, Alabama 
7 Howard College (Dr. Harwell Davis) Birmingham, Alabama 
8 Huntingdon College..(Dr. Herbert Searcy) Montgomery, Alabama 
9 Judson College.(Dr. J. I. Riddle) Marion, Alabama 

10 Portland Cement Association .(Mr. F. M. Chapman) Watts Building, Birmingham, Alabama 
11 Southern Natural Gas Co. .(Mr. Pratt Prather) Watts Building, Birmingham, Alabama 
12 Spring Hill College (Rev. William I). O'Leary, SJ) Mobile, Alabama (Spring Hill Station) 
13 State Teachers College (Dr. E. B. Norton) Florence, Alabama 
14 State Teachers College.(Dr. Houston Cole) Jacksonville, Alabama 
15 State Teachers College .(Dr. W. W. Hill) Livingston, Alabama 
16 State Teachers College. (Dr. C. B. Smith) Troy, Alabama 
17 Stockham Pipe & Fitting Co..(Mr. Herbert Stockham) Birmingham, Alabama 
18 University of Alabama.(Dr. John M. Gallalee) University, Alabama 
19 I he Vanity Department Store .(Mr. A1 Toranto) Birmingham, Alabama 

Industrial Members 

Alabama Power Company..(Mr. Thomas W. Martin) Birmingham, 
American Cast Iron Pipe Co. (Dr. James T. McKenzie) Birmingham, 
Birmingham Slag Company.(Mr. C. E. Ireland) Birmingham, 
Gulf States Paper Corp .(Mr. YV. P. Thielens) Tuscaloosa, 
I. Lewis Cigar Company..(Mr. Arthur [. Lewis, Mgr.) Selina, 
McKesson & Robbins, Inc. . 

Laboratory Supply Department (Mr. J. K. Lunsford, Mgr.) Birmingham, 
Rust Engineering Company .(Mr. Henry B. Rust) Birmingham, 

Tennessee Coal, Iron and Ry. Co.(Mr. A. V. Wiebel) Birmingham, 

Alabama 
Alabama 
Alabama 
Alabama 
Alabama 

Alabama 

Alabama 
Alabama 

REGULAR MEMBERS 

Note: Ibis List Includes All Members YY'ho Have Paid 1952 Dues and the New Members Received to Eebruan 

10, 1953.* 

1 he Following Symbols are Used to Designate 

BM—Biology and Medicine 
BMB—Botany sub-section 

C—Chemistry 

GA—Geology and Anthropology 
GC—Geography and Conservation 

Section Preference: 

PM—Physics and Mathematics 
IE—Industry and Economics 

SE—Science Education 
SS—Social Science 

Section 

IE 

SE 
BM 

SE 

C 
l’M 

C 
GA 
GA 
BM 
SE 
BM 

BM 

GA 
C 

PM 
C 

BM 
SE 

Name Title Address 

Mr. Rucker Agee Partner, Sterne, Agee & Leach, 305 First National Building. Birmingham 
Miss Sara Beatrice Agee. Box 915. Mobile 5 
Miss June Carolyn Alexander (Collegiate) 2209 18th Street. Tuscaloosa 

Miss Beulah Allen Supervisor of Instr. DeKalb Co. Board of Ethica.. Fort Panic 
Dr. Roger W. Allen Dean. School of Science and l it.. Alabama Polytechnic Institute. Auburn 
Dr. Fred Allison Head, Physics Dept, and Dean, Graduate School, Alabama Polvtechnii Institute. 

Auburn 

Mr. Dan C. Anderson.Tech. Salesman, Gen. Ghent. Din, 642 1 bird Vvc.. N . Birmingham 
Dr. r. G. Andrews. Prof, of Gcol., Box 2005. University 

Mr. Dan. D. Arden, Jr.Asst. Prof, of Gcol., Birmingham Southern College. Birmingham 
Mr. A. J. Atkins. \ssoc. Prof, ol Science. Stale I cac hets College. 1 rot 
Mrs. Bonnie Austin Teacher. Public Schools. Lillian 

Dr. L. Rush Bailey Prof, of Dentistry, School of Duitistrv. University Med. tenter 

Birmingham 5 
Dr. Paul C. Bailey Yssoc. Prof, of Biol . Vlahama College. Montevallo 

Mr. Jack Baker Geologist. U. S. Geological Survey. Box 2033. I'nhersitx 
Dr. Frazer Banks, Jr. Research Chemist. Southern Research Inst.. 617 S 20th St . Birmingham 
Dr. E. Scott Barr. Prof, of Physics. Box 711. I niversitv 
Dr. William J. Barrett Head. Vital Section. Southern Research Ins Birmingham 

Dr. James IT Barrow, Jr. Prof, of Biol . Huntington College. Montgomery 
Miss Emogene Barton Teacher. Boa/ 1 lean. School. Boa* 
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C 

IE 

C 
GA 
BM 

BM 

PM 

BM 

C 
SE 

SE 
BM 

BM 
BM 
BM 

GC 
IE 

GA 
SS 
I’M 

C 
SE 
BM 

C 
C 
GA 
C 
BM 
IE 

PM 

C 
IE 
BM 

BM 
BM 
PM 
IE 

SE 

BM 
BM 

BM 
BM 

BM 
C 

BM 

GC 
IE 
BM 

C 
BM 

IE 

C 
BM 
BM 
SE 
PM 
SE 
C 
PM 

Name Address 

Ur. C. A. Basore. Head, Dept, of Chem. Eng., Ala. Polytechnic Inst., Auburn 

Mr. John L. Baswell Exec. Vice Pres., Birmingham Real Estate Brd., 7928 S. 4th Ave., 
Birmingham 

Dr. Willis J. Baughman Assoc. Prof. Health and P. E., College of Education, University 
Mr. John Bensko Ind. Geologist, 1223 Graymont Ave., W., Birmingham 

Mrs. Eva G. Bernhardt Asst. Prof, of Biol., Huntington College, Montgomery 
M iss Iva Blackburn Teacher, Robeitsdale High School, Robertsdale 
Mr. Robert Henry Blackshear, 11 Asst. Prof, of Industrial Arts, State Teachers College, 

Livingston 

Assoc. Prof, of Biol., Birmingham-Southern College, Birmingham 
Prof, of Chem., Howard College, Birmingham 

Teacher, Ensley High School, 3928 Ave. “K,” Fairview Station, 
Birmingham 

Teacher, Goshen High School, Glenwood 

r. Inst, in Biol., University of Ala., Mobile Center, Box 1475, 
Mobile 

M iss Mary Ann Bowers (Collegiate) Athens College, Rt. 3, Box 271, Athens 
Dr. Edward E. H. Boyer Pathologist, Providence Hospital, Mobile 71 
M r. James McGregor Boyles. (Collegiate), Box 2154, University 

Dr. Charles B. Blair, Jr. 

Dr. Edgar B. Bloom 

Miss Kathryn M. Boehmer 

Mrs. J. R. Bothe 

Mr. Herbert T. Boschung, 

Mr. J. Y. Brame 

Mr. William W. Branch TV. W. Branch & Co. 

1568 College Court, Montgomery 6 
Managing Gen. Agents, Farley Building 

Birmingham 3 

Archivist, Dept. Archives & History, Montgomery 

Dept, of Psychology, Cornell University, Ithaca, New York 
Assoc. Prof, of Mathematics, Alabama College, Montevallo 

B. Prof, of Chem. and Physics, St. Bernard College, St. Bernard 
Head, Sci. Dept., Sidney Lanier High School, Montgomery 

Asst. Prof, of Biol., State Teachers College, Jacksonville 
Dr. Robert I). Brown. .Prof, of Chemistry, University 

Dr. William B. Bunger Asst. Prof, of Chem., Alabama Polytechnic Institute, Auburn 
Mr. Paul B. Bunton 2900 Connecticut Ave., Washington, D. C. 

Mr. A. A. Burke. . Snead Jr. College, Boaz 

Dr. J. D. Bush .Pathologist, P. O. Box 877, Gadsden 
Mr. George R. Bynum, Jr. Chin., Zoning Board, City Hall, Birmingham 
Mr. Elmer Dean Calloway (Collegiate), Box 5062, University 

Dr. Julius D. Capps Assoc. Research Prof, of Chem., Alabama Poly. Ins., I*. O. Box 309, Auburn 
♦Mr. Hugh W. Cardon, Chief Field Deputy, U. S. Treas. Dept., Coll, of Int. Rev., Birmingham 

Mr. Peter A. Brannon 

Mr. James j. Brantley. 
Prof. Mamie Braswell 

Rev. Gerald Bray, O. S. 
Mr. P. P. B. Brooks . . . 
Mr. Jack S. Brown 

BioChem. Dept., Alabama Med. Coll., Birmingham 

Assoc. Prof, of BioChem., Med. Coll, of Alabama, Birmingham 
Prof, of BioChem., Med. Coll, of Alabama, Birmingham 

Assoc. Prof, of Physics, Alabama Polytechnic Inst., Auburn 

Lawyer, 703 Title Guarantee Bldg., Birmingham 
.Teacher, Public Schools, Bon Secour 

2236 Highland Avenue, Birmingham 
Med. Coll, of Alabama, Birmingham 5 

4621 Court St., Central Park, Birmingham 8 
4621 Court St., Central Park, Birmingham 8 

118 13th St., Bridge City, Westwego, Louisiana 

Assoc. Prof., Dept, of Oral Diagnosis & Med., Sell, of Dentistry, 
University Med. Center, Birmingham 5 

Assoc. Prof, of Biol., Box 2047, University 

Dr. Virginia W. Carlson 
Dr. Warner W. Carlson 

Dr. E. B. Carmichael 

Dr. Howard E. Carr 
Mr. Hugh Carter 

Mrs. Marie B. Carver 
Dr. Albert E. Casey 

Mrs. Louise R. Cason 
Mr. George T. Chapman 

Mrs. Juanita B. Chapman 
Lt. Viola Chauvin 

Dr. Emanuel Cheraskin 

Dr. Ralph Chermock 
Dr. John Morgan Chilton Asst. Prof, of Chem., Ala. Polytechnic Inst., Auburn 

Mr. Ballard H. Clemmons. .Box L, University 
Dr. J. K. Cline.Med. College of Ala., Birmingham 

Mr. Frank T. Cole .562 Tuttle Ave., Mobile 19 
Mr. John S. Coleman President, Birmingham Trust Co., Birmingham 
Mr. Mack W. Coleman. .(Collegiate) Athens College, Athens 

Mr. Francis N. Collier Assoc. Prof, of Chem., Howard College, Birmingham 
Mr. Peter Colombo .(Collegiate) 300 Crescent St., Brooklyn, New York 
Dr. H. McKinley Conway Director, Southern Assoc, of Sci. and Industry 

5009 Peachtree Road, Atlanta, Georgia 

Dr. Kenneth W. Coons Head, Dept, of Chem. Eng., University 
Mr. Bancroft Cooper (Collegiate), Inst. Extension Div., Univ. of Ala.. Gadsden Center, Gadsden 
Miss Nora Corley Asst. Prof, of Biol., State Teachers College, Livingston 
Mrs. Gladys Cowart.Teacher, Pike Co. Schools, Troy 

Mr. Arthur G. Crafts Asst. Prof, of Physics, Alabama Polytechnic Inst., Auburn 
Mrs. Ruby Crane Supr. of Instr., Talladega Co. Schools, Box 417, Talladega 
Mr. Ellis E. Creitz Chemist, Spectrographer, U. S. Bureau of Mines, Box L, University 

Prof. Orpha Ann Culmer.State Teachers College, Florence 

Deceased. 
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Section 

BM 

BM 
SS 
SE 

C 
BM 

GC 
SE 

GC 
BM 
BM 
BM 
GA 

BM 
BM 

SE 
BM 

SE 
PM 

C 
IE 

SE 
BM 

GC 

GC 
BM 
SE 
BM 
BM 
BM 

C 

IE 
BM 
BM 
BM 
SE 

C 
BM 

BM 
BM 
SS 
SS 
c 
BM 
PM 
GC 
C 
IE 
BM 

C 
BM 
SE 
BM 

IE 
BM 
BN 

PM 
BM 

IE 
C 
C 
C 

Name Title Address 

Sis. Mary Charles Day. .Prof, of Biol., Sacred Heart Academy, Cullman 
Dr. Bessie L. Davey.Assoc. Prof, of Home Economics, University 
Mr. Arlie B. Davidson. Huntingdon College, Montgomery 

Mr. Wilson W. Davis .Teacher, Brantley High School, Brantley 
M iss Mary G. Decker Assoc. Prof, of Physical Science, Alabama College, Montevallo 

Dr. J. S. Dendy .Assoc. Prof, of Zool. and Entomology, Ala. Poly. Inst., Auburn 
Prof. Wilbur B. DeVall Head, Forestry Dept, Ala. Poly. Inst., Auburn 
Miss Odena Dickerson. Teacher, Rt. 3, Scottsboro 
Mr. Henry Dorr, Jr.Assoc. Prof, of Forestry, Ala. Poly. Inst., Auburn 

Dr. James A. Doubles, Jr. Assoc. Prof, of Biol., Birmingham-Southern College, Birmingham 
Miss Sarah F. Douglas. Medical Tech., 212 Mecca Ave., Birmingham 
Mr. Herndon Dowling, Jr.Instr. in Biol., Haverford College, Haverford, Pa. 

Mr. Harvey T. Downing, Jr. Geologist, U. S. Geological Survey, Room 206, P. O. Bldg., 
Huntsville 

Dr. Robert L. Driver Assoc. Prof, of Pharmacology, Med. Coll, of Ala., Birmingham 

Mr. James E. Dunnavant (Collegiate), Athens College, Athens 
Mrs. Nannie Dea Durdon.Principal, Saginaw School, Rt. 1, Siluria 
Mr. James H. Eads, Jr... . . . . (Collegiate), Dept, of Biol., University 

Mrs. R. W. Echols 228 Kent Drive, Birmingham 9 
Mrs. Thelma Edge Sci. Instr., Pine Level High School, Pine Level 
Rev. Louis John Eisele, S.J.Assoc. Prof, of Physics, Spring Hill Coll., Spring Hill 
Mr. E. H. Elder Chief Chemist, American Cast Iron & Pipe Co., Birmingham 

Mr. Howard C. Elliott, Jr. 405 16th PI., S.W., Birmingham 
Miss Ollie Elmore .Teacher, Kate Duncan Smith I). A. R. School, Grant 

Dr. Jac D. Emerson Asst. Prof, of Physiology, Dept, of Physiology, Univ. of Ala. Med. Center, 

Birmingham 5 
*Mr. E. D. Emigh . 1549 College Court, Montgomery 
Miss Ellen I. Emigh 1725 Fiagler Ave., N.E., Atlanta, Georgia 
Dr. Mildred A. Englebrecht Prof, of Bacteriology, University 
Mrs. Lena English .Teacher, Conecul Co. High School, Castleberry 

Mr. Louis V. Farina (Collegiate), Ala. Med. School, Biochem. Dept, Birmingham 
Mr. Preston T. Farish (Collegiate), Student, Ala. Poly. Inst., Box 41, Rt. 3, Opelika 

Dr. C. M. Farmer Prof, of Science, Stale Teachers College, Troy 
Mr. Wm. Frank Ferro (Collegiate), Grail. Stu., Dept, of Biochem., Med. Coll, of Ala., 

Birmingham 
Dr. Milton H. Fies . 932 Annex, Ala. Power Bldg., Birmingham 
Dr. J. A. Fincher.Prof, of Biol., Howard College, Birmingham 
Dr. Sidney B. Finn Prof, of Dentistry, Univ. of Ala. Med. Center, Birmingham 5 

Mr. Richard W. FitzGerald . 1805 Holly St., Montgomery 
Mrs. Odelle Flautt Teacher, B. B. Comer Memorial School. Sylacauga 

Dr. H. H. Floycl Prof, of Science, State Teachers College, Florence 
Dr. James O. Foley Chm., Dept, of Anatomy, School of Dentistry, Med. College of Ala., 

Birmingham 
Mrs. James O. Foley 409 Sunset Dr., Vestavia Hills, Birmingham 

Dr. Wm. C. Forbes Assoc. Prof, of Biol., State Teachers College. Trov 
Mr. James G. Foshee Asst. Prof, of Psychology, State Teachers College, Jacksonville 
Mr. T. M. Francis 334 Brown Marx Bldg., Birmingham 
Dr. J. A. Fraser Prof, of Science, State Teachers College, 1 rov 
Dr. Louis L. Freidmann Freidmann Diagnostic Clinic, 1121 S. 20th St.. Birmingham 

in Physics, Spring Hill College, Mobile 
Box 951. Tucson, Arizona 

732 Vanderbilt Ave., S , Birmingham 

U. S. Bureau ol Mines. Universitv 
3115 Montezuma Road. Montgomerv 

Rev. W. L. Furman, S.J. Instr 

Mr. Ed. M. Gaines 
Mr. Robert E. Galloway 
Mr. B. W. Gandrud 
Miss Rachael H. Garrie 

Mr. C. M. Gary.Dept, of Science, State Teachers College. Jacksonville 
Rev. Lambert C. Gattman, O. S. B. . . . St. Bernard College. St Bernard 
Miss Edith Geisler Head, Science Dept., Hueytown High School. Star Rt.. Box 221. Bessemer 
Miss Elizabeth von Gemmingen Assoc. Prof, of Biol., State l eathers College. Florence 
Dr. Henry Gerhardt 1215 l lmora St.. Mobile 

Mr. Samuel R. Gibbone 116 Broadwav. Birmingham 
Mrs. Miriam Gilmore. P, O. Box 132. Butler 
Dr. Joseph A. Gibilisco .Assoc. Prof, of Dentistry, School of Dentistrv. Univ. Med. ( entei. 

Birmingham 5 
Registrar. Birmingham-Southern College. Birmingham 

(Life Member), 720 Capital Natl. Bank Bldg'.. Sauamento. California 
Consulting Structural Eng.. 2021 Sixth Vve.. \ . Birmingham 

Instr. of ( hem. and Biol.. Vthens College. Vthens 
Prof. C.hcmistrv. Univ . 707 11th Street, luscaloosa 

\sst. Prof, of Chemistn. Univctsitv 

Mr. Wm. Ellis Glenn 

Mr. Chas. M. Goethe. 
Mr. James R. Goetz 
Dr. Walter S. Gordon 
Dr. John Ed. Gran 
Dr. E. L. Grove 

* Deceased. 



116 

Section 

BM 
SS 

c 
SE 

SS 
c 
BM 

GA 
I’M 

I’M 

BM 
BM 
SE 
SE 

IE 

IE 

W 

Li 

PM 

BM 

SE 
SE 
BM 

BM 
SE 
BMB 

BM 

SE 
GC 

BM 
GA 
BM 

G 
BM 

C 
ns 
G 
C 
PM 
SS 

IE 
GC 
BM 
BM 
SS 

c 
BM 
SE 
SS 
c 
SS 
GA 
C 
SE 
PM 

PM 
SE 
PM 
BM 
SS 

BM 

GA 
C. 

BM 
PM 

Name Title Address 

Miss Rulh Jane Grooms (Collegiate) Student, Athens College, Rt. 4, Athens 

Miss Laura Hadley. Assoc. Prof, of Educ., Alabama College, Montevallo 
Mr. J. |. Hammack Assoc. Prof, of Chem. and Physics, State Teachers College, Livingston 
Sis. Andrew Marie Haninger, 
Dr. Asael T. Hansen 
Dr. Edgar A. Hardy. 

Dr. T. E. Hargis. 

S.L. Teacher, Bishop Toolen H. S., Mobile 

Prof, of Sco. and Anti)., Box 2982, University 
Asst. Dir. of Research, Monasto Chem. Co., Anniston 

Hargis Clinic & Hospital, 1131 N. 28th St., Birmingham 
Dr. Roland M. Harper Geographer, Geological Survey of Alabama, Box O, University 

1109 Eighth Ave., W. Birmingham 

Instr. Sacred Heart Jr. College and Academy, Cullman 
1107 W. Second St., W. Lafayette, Indiana 

Asst. Prof, of Biol., State Teachers College, Florence 
. .Teacher, Vigor High School, Mobile 
.Teacher, Lincoln Elen). School, Lincoln 

Trust Officer, First Nat l Bank, P. O. Box 2534, Birmingham 
. .2204 28th St., W. Birmingham 

Pres., Hendon & Co., Inc., 1013 N. 3rd Ave., Birmingham 
Ind. Div., Ala. State Chamber of Comm., P. O. Box 76, Montgomery 
.Teacher, Sacred Heart Jr. College, Cullman 

.8009 4th Ave. S., Birmingham 
.Assoc. Prof, of BioChem, University 

Supr. Inst., Board of Education, St. Clair County, Ashville 
Rt. 3, Box 292, Bessemer 

. . 231 Felder Avenue, Montgomery 

.Alabama Medical College, Birmingham 

.Teacher, 1). A. R. School, Grant 

Research Associate, Dept, of Biol., Box 2047, University 
.(Collegiate), Box 165, University 

leather. West Huntsville High School, Huntsville 

Mr. Thomas 1). Harper 

Miss Gertrude C. Harrison 
Mr. Paul Arthur Hartman 
Dr. Henry T. Harvey 

Miss Kitty Sue Layles 
Mrs. Olivia Hearn 
Mr. Carl Philip Heartburg 

Mr. S. S. Heide 
Mr. John Franklin Hendon 

Mr. Jeff. D. Henry. . Dir., 

Miss Julia Ann Hepburn 
Dr. George W. Hess 
Prof. Alan Hisey. 

Miss Nellie W. 11 i11 

Mrs. Ruby L. Hodge. 
Mr. Brute F. Holding, Jr. 
Dr. Howard L. Holley 
Mr. E. S. Holliman 

Mr. Cecil George Hollis, Jr 
Mr. Frank Holmes. 

Mr. Robert W. Hooker 
Mr. Walt Hopkins Forester-in-charge, So. Forest Exp. Station (Brewton Branch), U.S.D.A., 

P. O. Box 495, Marianna, Florida 
Mrs. Verda Dowdle Horne.Box 714, Fait hope 
Mr. Edgar C. Horton .1331 N. 13th St.. W., Birmingham 

Mr. B. C. Howse Chief Sanitary Insp., The Lloyd Noland Foundation, Inc., Box 537, Fairfield 
Research Chemist, T.V.A., 909 Pine St., Florence 

.Alabama Medical College, Birmingham 

Chief Chemist, Connors Steel Co., 5000 Powell Ave., Birmingham 
Prof, of Education, Ala. Polytechnic Inst., Auburn 

Ground, Water Geologist, Box 2033, University 
Teacher, Woodlawn High School, Birmingham 

Prof, of Math., Ala. College, Montevallo 
.President, Athens College, Athens 

Director, Ala. Div. of Mental Hygiene, Assoc. Prof, of Psychiatry, Med. Coll., 
University of Alabama, Birmingham 

Mr. Henry L. Jennings Lawyer, 703 Title Guarantee Bldg., Birmingham 
Mr. Evert W. Johnson Inst, in Forestry, Ala. Polytechnic Inst., Auburn 
Mr. Floyd Johnson (Collegiate) Student, Athens College, Athens 

Miss Georgia Lee A. Johnson Box 664, I uscaloosa 

Mr. Ernest O. Huffman 

Dr. T. E. Hunt 
Mr. Oscar Lee Hurtt, Jr 
Dr. Paul Irvine 
Mr. John B. Ivey 

Mrs. Estelle O. Jackson 
Dr. Rose Lee Jackson 

Dr. Perry B. James 
Dr. Jack J. Jarvis 

Dr. J. Herman Johnson 
Mr. Robert B. Johnson 

Mr. Walter H. Johnson 
Mr. Warren Evereti Johnson 

Miss Betty More Jones 
Dr. E. V. Jones Consultant, 
Dr. John Hall Jones 
Dr. Walter B. Jones. 
Dr. J. L. Kassner 

Mr. Charles Keene, Jr. 
Mr. Warren G. Keith 

Dist. 

Assoc. Prof, of Economics, Alabama Polytechnic Institute, Auburn 
1.518 South 13th Street, Birmingham 

Asst., Dept, of Biochcm., Ala. Med. Coll., Birmingham 
Mgr., Sonotone Corp., 819-820 Bell Bldg., Montgomery 

(Collegiate) Student, Athens College, Box 332, Athens 
Carbon Chem. Co., 213 E. Vanderbilt Dr., Oak Ridge. Tennessee 

Prof, of Psychology, Howard College, Birmingham 
.State Geologist, Drawer O, University 
. .Prof, of Chemistry, University 

Dean, Athens College, Athens 
Prof, of Civil Engineering, University 

Prof. Roscoe D. Kelley. Asst. Prof, of Math, State Teachers College, Troy 
Miss Ann Kemp.(Collegiate), 85 Ilueytown Road, Bessemer 

Mr. A. |. Killebrew.Assoc. Prof, of Math., STC, Livingston 
Dr. Clarence E. Klapper Asst. Prof, of Anatomy, Med. College of Ala., Birmingham 
Dr. Oliver L. Lacey Prof, of Psychology, Box 763, University 
Mr. E. E. Lamb Mgr., American Optical Col., 5 Plaza Way S. W., Box 4280, Atlanta, Georgia 
Mr. Phillip E. LaMoreaux U. S. Geological Survey. Box 2033, University 
Dr. J. E. Land Prof, of Chem., Ala. Polytechnic Institute, Auburn 
Dr. Leroy Lester Langley Asst. Prof., Dept, of Physiology, Med. Coll, of Ala.. Birmingham 

Rev. Everett Larguire, S.J. Spring Hill College, Mobile 
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Name Title Address 

Dr. Joseph Lazensky Dir. of Clinics, Prof, of Chem. of Div. of Dental Med. & Surgery; Dir. 
of Postgraduate Education, School of Dentistry, University Medical Center, Birmingham 5 

Mr. Howard D. Leake.314 Edgewood Building, Birmingham 
Miss Lillian Leonard.Teacher, Public School, Box 329, Bay Minette 
Mr. Francis X. Leuth Senior Biologist, Ala. Dept, of Conservation, Div. of Game & Fish, 

Box 83, Coden 
Dr. F. A. Lewis. Prof, of Math, University 
Dr. Hellen Linkswiler.Assoc. Prof., Research Laboratory of Human Nutrition, 

Box 1943, University 
Dr. S. J. Lloyd .Emeritus Prof, of Chemistry, University 
Mr. Randall O. Loffre, Jr.(Collegiate), 1770 Jefferson Ave., Birmingham 
Prof. Justin Long.Asst. Research Prof, of Chem. Engineering, Ala. Poly. Inst., Auburn 
Mr. A. R. Long.Meteorologist, U. S. Weather Bureau, P. O. Box 885, Montgomery 2 
Mr. James Lord. .7 S. Douglas Ave., Marion 
Mr. Angus Randall Machines Research Sales Rep., Bemis Bros. Bag Co., 558 E. Downing St., 

Mobile 
Mr. Glenn T. Malmberg .Ground Water Geologist, U. S. Geological Survey, Rm. 206, 

P. O. Bldg., Huntsville 
Dr. John M. Malone.Prof, of Education, Birmingham-Southern College, Birmingham 4 
Dr. Madison L. Marshall.Research Chemist, The Chemstrand Corp., Decatur 
Miss Ethel Marshall .Asst. Prof., Geography and History, Alabama College, Montevallo 
Mr. Wm. C. Mayer, Jr.1107 Crest Avenue, Birmingham 9 
Mr. J. E. McCaffrey. .Woodlands Mgr. hit. Paper Co., Mobile 
Mrs. V. C. McCluskey.Teacher, Minor High School, Rt. 3, Box 132, Birmingham 
Dr. Wm. Lionel McCracken.Assoc. Prof, of Dentistry, School of Dentistry, Uni. Med. Cen., 

Birmingham 5 
Dr. Herbert A. McCullough.Prof, of Biol., Howard College, Birmingham 
Mr. John M. McCullough.Project Forester, Ala. Dept, of Cons., Montgomery 4 
Mr. G. Lofton McCurdy.Prin. Lincoln Elem. School, Lincoln 
Maj. R. J. McDonald Head, Dept, of Sci., Marion Inst., Marion 
Miss Winnie McGlamery.Paleontologist, Ala. Geol. Survey, University 
Mr. Wm. D. Mcllvaine. Dir. Eng. and Placement, University 
Mrs. Kittye McIntyre. .Teacher, Pintlala School, Hope Hull 
Dr. James T. McKenzie American Cast Iron Pipe Co., 4300 Glenwood, Birmingham 
Mrs. Celeste McKinney .Teacher, Brierfiekl. Rt. 1, Brierfield 
Mr. Harry L. McLeod. Graduate Student, Box 1846, University 
Mr. James C. McMahon, Jr.(Collegiate), Box 4366. University 
Mr. J. H. McPherson. Paiagould, Arkansas 
Miss Clustie E. McTyeire.Teacher, 1804 Arlington Ave., Bessemer 
Dr. Thomas M. McVay. Professor of Ceramics, University 
Mr. Arthur T. McWane.Pres., McWane Cast Iron Pipe Co.. Box 2601. Birmingham 2 
Dr. A. R. Mead .Dean of Instruction, Athens College. Athens 
Dr. E. P. Miles, Jr.Assoc. Prof, of Math., Ala. Polytechnic Institute. Auburn 
Mr. Vance Miles .. ..Mgr., Forestry Div., Gulf States Paper Corp.. Tuscaloosa 
Dr. Knox Millsaps.Prof, of Physics, Alabama Polytechnic Institute, Auburn 
Dr. F. H. Mitchell. Prof, of Physics. University 
Mr. Jennings Warner Mitchell Rt. 8, Box Athens 
Mr. Willard M. Mobley.Chief Chemist. Ala. By-Products Corp., Box 6527, Tarrant 
Miss Winifred Moehle.Asst. Prof, of Chem.. Huntingdon College. Montgomery 
Mr. O. C. Moore .Asst. Prof, of Chem. Eng., Ala. Polytechnic Institute. Auburn 
Dr. W. A. Moore.Prof. Emeritus of Math., Birmingham-Southern College, Birmingham l 
Dr. Frederick K. Morris.(Felloiv) Chief, Tropic Branch, Arctic, Desert. 1'ropic Inf. Center. 

Research Studies Inst., Arctic, Desert, Tropic Inf. Cen., Air University. Maxwell V E. IV. Via. 
Rev. John H. Mullahy, S.J. Spring Hill College, Mobile 
Mr. W. M. Munro. . 1232 Woodley Rd.. Montgomery 6 
Miss Esther Murphy.Supr. of Inst., Elmore County Board of Education. Wetumpka 
Dr. W. M. Murray, Jr..Birmingham Southern College. Birmingham 
Miss Mary Gray Myles Research Asst., Sell, of Chemistry, .Alabama Polytechnic lust . Vuhurn 
Maj. Lee Albert Naftel . Inslr. in Chem.. Marion Inst.. Marion 
Miss Virginia Nancarrow.Teacher, Birm. Pub. Sell., 617 St. Gluts V\c.. Birmingham 
Dr. T. H. Napier. Dean. Alabama College. Montevallo 
Mr. Arthur H. Neal.Asst. Prof, of Chem.. Birmingham Southern College. Birmingham 
Mr. Gid E. Nelson, Jr. . Inst, in Biol.. Via College. Montevallo 
Dr Paul H. Nesbitt.Chief, Arctic, Desert, Tropic Inf. Center. Maxwell V I B Alabama 
Dr. Samuel H. Nichols, Jr. .Assoc. Prof, of Ghent.. Via Poly Inst , Auburn 
Miss Sadie Oakes.. Poacher. Bay Minette 
Dr. Joseph Chas. O'Kelley. Asst. Prof, of Biol.. Box 2017. University 
Prof. Chas. H. Owens. \ssoe. Prof, of Biol.. Athens College. Athens 
Rev. Robert Owens, S.J.Asst, in Eng. and Biol. Spring Hill College. Spring Hill 
Prof. Hugh D. Pallister. Via. C.col. Survey. I'niversity 



118 

Section Name Title Address 

C 
IE 
SE 
SE 
IE 
IE 
SE 
GC 
SE 
G 
G 
IIM 
ISM 
ss 
c 
GC 
SS 
c 
SE 
C 
SS 
c 
ss 
ISM 
ISM 
GA 
C 
IE 
ISM 
C 

C 
ISM 

PM 
GA 
C 
BM 
SS 

GC 
IE 
IE 

BM 
BM 
PM 
IE 
GA 
BM 
SE 
C 
c 
PM 
GA 
BM 
SS 
GA 
SE 
GC 
C 
SE 
GC 
ISM 
SE 
C 
c 
GA 
C 
PM 

Dr. George D. Palmer, Jr.Prof, of Chemistry, University 
Mrs. S. Laws Parks. 214 E. Bryan St., Athens 
Miss Vivian Parsons Teacher, Wetumpka High School, Wetumpka 
Mr. Chas. Patrick Head, Science Dept., Hewett High School, Birmingham 
Mr. Haygood Paterson Dir. Stale Dept, of Agri. and Industries Agri. Inch, Montgomery 
Mr. Edwin S. Patterson Plant Mgr., Beaunit Mills Inc., Coosa Pines Div., Childersburg 
Miss Mary Hugh Patterson Teacher, Guntersville Elem. School, Guntersville 
Mr. John J. Patton Chief Eng., Dept, of Conservation, Montgomery 
Miss Edna Paul... .Teacher, Bay Minette 
Prof. |. D. Pelham Southern Res. Inst., 1015 S. 22 St., Birmingham 
Miss Florence Eloise Petzel Assoc. Prof., School of Home Economics, Box 1503, University 
Dr. Ward Pigman Assoc. Prof, of BioChem., Med. College of Birmingham 
Mr. Davie Platt (Collegiate) Student, Biochent. Dept., Med. Coll, of Alabama, Birmingham 
Prof. Finis Winston Poole 
Mrs. Elizabeth S. Porter 
Mr. Henry G. Posey. 
Dr. Richard Powers 
Dr. Edwin O. Price 
Mr. (. L. Price 
Mr. Chas. O. Pyron 
Dr. Margaret S. Quayle 
Mr. James Allen Quillin 

Inst., Dept, of Psychology, Ala. Coll., Montevallo 
1806 Broad St., Tuscaloosa 

Asst. Prof, of Forestry, Ala. Polytechnic Institute, Auburn 
Dean, Alabama College, Montevallo 

Assoc. Prof., Ghem., Ala. Polytechnic Institute, Auburn 
Chemistry Teacher, Sidney Lanier High School, Montgomery 
. .505 5th Ave., Jacksonville 
.Asst. Prof, of Psychology, University 

P. <). Box 735, Auburn 
Prof. Gerald Francis Radideau Assoc. Prof, of Psychology, Birmingham-Southern, Birmingham 
Mr. Doyle Winford Ramey 
Mr. Hugh C. Rawls. 
Mr. Harold L. Rcadc, Jr. 
Mr. D. C. Reams 
Mr. Paul A. Redmond 
Mr. Eugene T. Regal 
Miss Anna Jane Reid 

Mr. Dan C. Royal 
Mr. H. B. Rust 
Mr. Allen Rushton 

Box 1481, University 
Delta State Teachers College, Cleveland, Miss. 

Geologist, U. S. Geological Survey, P. O. Box 56, Montgomery 
Instr. in Chem. Eng., University 

Pres., Alabama Mills, Inc., 706 So. 29th St., Birmingham 
Asst. Prof, of Biol., Spring Hill College, Mobile 

(Collegiate), Biochem. Dept., Med. Coll. & Sch. of Dentistry, Univ. of 
Alabama, Birmingham 

Rev. Chas. Reiner, O.S.B.St. Bernard College, St. Bernard 
Dr. Leonard Robinson Assoc. Prof, of Dentistry, School of Dentistry, Univ. Med. Cen., 

Birmingham 5 
Dr. Eric Rodgers . Prof, of Physics, University 
Mr. Daniel VH. Rogers Air Univ. Research Studies Inst., ADTIC, Maxwell A. F. B. 
Mr. E. II. Rose Research Engineer, TCI, P. O. Box 599, Fairfield 
Mr. Lawrence Rosen (Collegiate), Biochem. Dept., Med. Coll, of Alabama, Birmingham 
Mr. C. Philip Ross Exec. Dir., Community Chest and Council of Montgomery, 208 National St., 

Montgomery 
Box 352, Selma 

Rust Engineering Co., 1507 Ridge Road, Birmingham 
Pres., Birmingham Ice & Cold Storage Co., 3203 Pirie Ridge Road, 

Birmingham 9 
Dr. Leon H. Schneyer Asst. Prof., School of Dentistry, University Med. Center, Birmingham 5 
Miss Elizabeth Scholtz .716 Lynwood Road, Birmingham 
Dr. Charles L. Seebeck, Jr. Assoc. Prof, of Math, University 
Mr. James F. Shackelford President, Wimberly and Thomas Ildwe. Co., Birmingham 
Mr. C. G. Sharp Prof, of Biology, Alabama College, Montevallo 
Mr. Carleton Wilson Shaw Biochemistry Dept., Med. Coll, of Ala., Birmingham 
Dr. Jackson R. Sharman Head, Phy. & Health Edit. Dept., University 
Mr. Robert W. Sheriff Field Chemist, RFD No. 3, Plainfield, N. J. 
Dr. Paul E. Shofliett Toxocologist, Sch. of Chem., Alabama Polytechnic Institute, Auburn 
Mr. Emmett B. Shotts, Sr. Supt. of Properties & Inst., Physics & Drawing, Snead Jr. Coll, Boaz 
Mr. Reynold Q. Shotts Assoc. Prof of Fuel Tech., Box 1526, University 
Mrs. Will Laceye B. Shotts Teacher of Biology, Snead Jr. Coll., Boaz 
Dr. Paul S. Siegal. . Assoc. Prof, of Psychology, University 
Mr. Thomas A. Simpson Geol., U. S. Geol. Survey, Box 2033, University 
Dr. II. Craig Sipe.Assoc. Prof, of Physics, STC, Florence 
Mr. W. R. Sizemore. .Box 244, Tallassee 
Mr. Archie V. Slack TV A (Staff Chem. Engr.), Wilson Dam 
Mrs. Estelle Smith. .Supt. of Instr., Centre 
Mr. Frank F. Smith Assoc. Forester, Ala. Poly. Inst., Auburn 
Dr. Septima Smith.Prof, of Biology, University 
Mrs. T. O. Smith, Jr. Teacher, Childersburg Elem. School, Box 148, Wilsonville 
Dr. William R. Smithey, Jr. Assoc. Prof, of Chem., Birmingham-Southern College, Birmingham 
Mr. Andrew | Snyder Asst. Prof, of Chem., P. O. Drawer H, University 
Dr. Frank J. Soday Research Dir., Chemstrand Corp., Decatur 
Dr. John Albert Southern Assoc. Prof, of Chem., Howard College, Birmingham 6 
Dr. Frank M. Sparks.Assoc. Prof, of Physics, API, Auburn 
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Dr. Tom D. Spies (Life Member), Prof, of MecL, Ala. Med. Coll.. Birmingham 
Dr. Alda May Spieth Prof, of Biology, STC, Livingston 

Mr. Wm. B. Starling Project Forester, Dept, of Conservation, Box 61, Ozark 
Mr. W illard H. Starnes Dept, of Biochem., Ala. Med. Coll., Birmingham 
Mr Jacob M. Stauffer State Forester, Dept, of Cons., Montgomery 
Dr. H. C. Steele Prof, of Chem., Judson College, Marion 

Mr. James G. Stelzenmueller 412 12th St., S. IV. Birmingham 
Dr. Frank J. Stevens.Assoc. Prof, of Chem., API, Auburn 
Mr. Robert W. Stevenson P. O. Box 46, Blanche, Tenn. 

Dr. James Stewart Head of Mining Engineering, Box 1526, University 
Mrs. Hazel Latendress Stickney .Asst. Prof, of Geog., STC, Livingston 
Mr. R. B. Stitzer Mech. Engr., TVA, Wilson Dam 

Mr. James F. Sulzby, Jr. Sulzby Realty Co., 1212 Overlook RcL. Birmingham 
Mr. Horace Sutcliffe. Jr.U. S. Geol. Survey, Box 2033, University 
Mr. Karl E. Thelander 1108 4th St., Birmingham 

Dr. Adelb E. Thomas Asst. Prof, of Dentistry, School of Dentistry, University Med. Center, 

Birmingham 5 
Mr. Davis Hunt Thompson 917 Valley Rd. PI.. Birmingham 

Mrs. Wynelle D. Thompson 917 Valley Rd. PI.. Birmingham 
Dr. E. Neige Todhunter Dean, School of Home Economics, University 
Lt. Col. James A. Tower AO-251433, Hq. 5th Air Div., APO No. 30, New York City 
Mr. Edwin M. Trigg Instr. of Chem., Spring Hill College, Mobile 

Mr. Ed Kyle Tucker P. O. Box 97, Camp Hill 
Rev. Geo. O. Twellmeyer Asst. Prof, of Chem., Spring Hill College, Mobile 
Mr. Barry D. Valentine (Collegiate), Box 3721, University 

Rev. Claude Elmer Valentine, S.J. Instr. in Biol.. Spring Hill College, Mobile 
Mr. Robert L. VanAsselt Assoc. Prof, of Physics, Birmingham Southern College, Birmingham 

Dr. Katherine Vickery Prof, of Psychology, Ala. College, Montevallo 
Dr. Joseph F. Volker Dean, University of Ala. School of Dentistry, Birmingham 
Miss Elizabeth von Gemmingen . Assoc. Prof, of Science, STC, Florence 
Miss Mary Helen Wait! (Collegiate) Student, Box 14, Birmingham-Southern College, Birmingham 

Dr. Henry Walker Prof, of Biology, University 

Miss Katharene Walker Head, Science Dept., T. M. Rogers School, Rt. 1, Florence 
Mr. Raymond F. Walkers Chem. Engr., Monsanto Chem. Co., Anniston 
Mr. Lamar Ware Head, Prof, of Horticulture, API, Auburn 

Mrs. Ida R. Wattors Teacher, Talladega Co. Sell., Rt. 4, Box 1010, Svlacauga 
Dr. Frederick L. Westover Assoc. Prof, of Ed. Psy., Universitv 

Mr. Thomas G. Wheat. Dir., House of Happiness, Rt. 2. Scottsboro 
Dr. Locke White, Jr. Southern Research Institute, Birmingham 
Dr. Fred Whitehead Prof, of Chem., Huntingdon College, Montgomerv 

Dr. W. A. Whiting Prof, of Biol., Birmingham-Southern College, Birmingham 4 
Mr. James Whiteside Stu. Asst., Dept, of Physiology, Med. Coll, of Via., Birmingham 
Mr. Richard Whitney 1318 21st St.. South, Birmingham 

Mr. Wm. K. W’iggins 1335-B Forest Avenue, Montgomerv 
Dr. Harold E. Wilcox Prof, of Chem., Birmingham-Southern Coll . Birmingham 
Dr. Wm. T. W ilks 

Dr. Bert C. Williams 
Mr. Melvin R. Williams 

Dr. Hazel Schoonmaker Wilson 
Dr. L. T. Wilson 

Dr. R. E. Wingard 

Mr. Robert T. Woodward 

Prof, of Science, STC. Trov 

Prof, of Biology. Universitv 
615 Hubbard St.. Montgomerv 

Pt. Time Instr., STC. Jacksonville 
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