
use of it in support of their contenti011 of 
having produced in the chicken a serum lytic 
for the eye lens of the rabbit, with which re- 
sults of great biological significance were ob-
tained. 

The serum of chickens which had been treated 
with rabbit lens was injected into the circixla- 
tion of pregnallt rabbits. A Sew of the young 
of these I-abbits had an eyc defect which was 
passed on to succeccling generations. I t  was 
eontended that the eye defect was in all prob- 
ability due to the cytolytic action of the 
cliiclten aeruin since chickens are known to he 
good cytolpsin (hernolysin) producers. 

We have treated chicliens with the red cor-
puscles fro111 a number of auinlal species. I n  
no case was any marlied increase in the lytic 
propcrties of the serum from the treated birds 
evident. It was found in fact that frcsh 
chicken serum renders rabbit corpuscles non-
antigenic for guinea pigs, which accounts Sou 
the failure to produce any marked increaie 
in the sensitizer content of the chiclien. 

I n  the light of our observation on the pro- 
duction of hemolysins in the chicken, it seems 
improbable that, Guyer and Smith produced 
in this species a serum lytic for the eye lens 
of the rabbit. At least the conclusloii that 
cytolgsins must have been formed in the 
ehicl~ens treated with the rabbit lenses be-
came of the readiness with which this species 
produces cytolytic sera, is not tenable. 

ROSCOER. I-IYDB 
DEPART~VIENT IM~IUNOLOGY,OF 

SCIIOOLO F  AND ~IEAIATII,HYGIENE PUBIIIC 
TEE JOHNS UNIVE:RSITTI'HOPI<IKS 

THE AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE 


TUCSON MEETING OF THE SOUTHWESTERN 

DIVISION 

TIIE second annual meeting of the Southwestern 
Division of the Anlericnn Association for the Ad- 
vancement of Science was held a t  the University 
of Arizona on Thursday, Friday and Saturday, 
January 20, 27 and 28, 1922. The meeting mas 
opened by President A. E. Douglass in the chair, 
xvho, after a welcome and announcements, pro-
credcd ~ ~ i t h  papers of the physical sciencethe 
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section in  open meeting. These vcrc followed 
by biological papers i n  the :~ftcrnoon. I n  the 
evening the president's address was given upon 
the subject, "Some aspects of the iise of :mnnal 
rings of trees in the stiidy of c1inl:~te." This 
meeting constituted the form:~l opening, nit11 ad- 
dresses of ~velcoinc f r o ~ u  the acting nmyor of 
Tucson, the piesident of the Ch:iniber of Com-
merce, :ind the acting president of the university. 
These were responded to by TIT. E. C. Prentiss, 
the ch:xirm:~n of the executive com~nittee of the 
Routhxvcstern Division, who was follolvccL by Dr. 
1). T. MacDoug:~l, irit~oducirig the speaker of the 
evclning. This address mas follo~ved by the reccp- 
tion to the ~ i s i t i i i g  nrclnhers giren by thc Faculty 
('lub of thr  University of Arizon:~. 

On F l id :~y  n~orning a special reception $\as 
gi>en to Seiior lng. lgiiaeio Galas aiicl llis secre-
tary, Seiior XI. Irigoyen, rcpresc1itati.r-es of the 
nlinistcr of public ~vorks of tlie Mexic:~n golern- 
iment. Tliese guests were introduced by TIr. D. T. 
MacDougal, gencial sccret:~ry of the Arnei ica~~ 
Association. They responded by speeches in 
Spanish and in E2nghsh. 

The papels of F ~ i d : ~ yluorning dealt with the 
soci:~l sciences, including history and alcheology. 

Thc biological papers were continued a t  1 :43 
P.M., and at 2:45 Dr. Ilenry B. Ward, of the 
1Jniversity of Jllinois, gave a lecture entitled 
"The struggle between inan and vi ld  life in  
North America" before a joint meeting of the 
Sigum X i  Club of the University of Arizona with 
the Southwestern Division, to which also a spe 
cia1 invitation had been extended to the l'ima 
County Teachers ' Institute then in  session. This 
was followed by a tr ip about the campus of the 
university with visits to the observatory, eugi-
neering, physics and research exl~ibils, and the 
museum. i n  the evening Dr. Edgar L. ITe~vett 
of Santa Fe gave an illustrated lecture upon 
"Native American artists" to a joint n~ecting 
of the A~izona  Arclieologioal and ITistorical Soci- 
ety with the Southwestern Division. This was 
followed by a reception in the inuseunl and an  
exhibit of wireless telephone. 

On Saturday morning the three sections tvcre 
in session simultaneously throughout the morning, 
except that a t  I1 o'clock a business meeting was 
held in  which Dr. D. T. MacDougal was elected 
president of the division for the coming year, 
and Dr. A. E. Douglass was elected ,z member of 
the executive committee. A Yaqui Indian dance 
mas presented in the Yaqui village near Tucsoll 
from 2 to 4 in  the afternoon, Eolloxved by visits 
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to the Desert Labor:~tory of the Carnegie Institu- 
tion and to the Mission of San Xavier near 
Tucson. 

The visiting members mere entertained at  lunch 
by the University of Arizona on Thursday in the 
new Maricopa Hall. They were also entertained 
a t  lunch on Friday by the Tucson Chamber of 
Commerce, a t  which the Mexican representatives 
and Dr. Ward were introduced and made ad-
dresses. 

On Thursday evening a Sigma Xi banquet was 
held with Ur. Ward and the Mexican representa- 
tives as guests of honor. 

The executive committee met each morning a t  
9 and held its final session on Saturday morning. 
Resolutioi~s were passed in favor of the limita-
tion of the use of radium in the form of radiolite. 
The next meeting was decided to be held in Santa 
Fe, New Mexico, September 11-14, 1922. 

I n  arranging the program of this Tucson meet- 
ing the special effort was made to give to each 
section. a certain amount of exclusive time during 
which its papers of widest interest could be pre- 
sented. This was followed by simultaneous meet- 
ings of the sections a t  which the more technical 
papers were given, thus assuring abundant time 
for all papers. The program had been prepared 
by Dr. V. M. Slipher, chairman of the physical 
science section, Dr. C. T. Vorhies, chairman of the 
biological science section, and Dr. E. L. Hewett, 
chairman of the social science section in conjunc- 
tion with the president. 

On January 29 an ecological excursion was made 
to the Tucson mountains and lunch was served 
near thc petrified trees, recently discovered by 
Dr. Sarle, of the University of Arizona. 

ABSTRACTS 
Chemistry 

Phgsta f i te ,  a new Arizona mineral, and i t s  
idenlity with terpin hydmte :  17. N. GUILD. Dr. 
A. E. Douglass iliscovered on buried logs near 
Flagstaff, Arizona, a finely crystallized substance 
whose chemical and crystallographic analysis re-
sulted in its determination as a new organic min- 
eral with the formula Clo13[220,. This was named 
Flagstaffite. Afterwards a communicttion from 
Dr. Francis Dodge of Brooklyn led to the further 
conclusion that flagstaffite is identical with terpin 
hydmte, a substance easily synthesized in the 
laboratory, but hitherto never found occurring 
naturally. The author emphasizes the importance 
in  chemical research of accurate crystallographic 
measurements, pointing out that in this case, the 
identity of flagstaffite with terpin hydrate was 
established largely through crystallographic data. 

Uemonstratioa of t k e  Gol4sclinvidt ergstal model 
~naehine:F. N. GUILD. 

The  ioniaalion of stro~lg electrolytes i n  tlhc 
ligh-t of recent theory: T. F. BUEIXRER. The 
author sets forth that an explanation of t.he 
a.nomaly of strong electrolytes as evidenced by 
their failure to obey the Ostm7ald dilution. law 
must be sought for in the arrangement of elec-
trons within the molecule, according to the Lewis 
theory of molecular structure. I t  also demands 
a more rational definition of the idea of dissocia-
tion of an electrolyte. Various tables showing 
the activity-coefficients and ionization-constants of 
potassium chloricte, a typically strong electrolyte, 
and acetic acid, a typically weak one, were given 
for .illnstration. 

Critical solution temperatures of white phos-
phorus: T .  F. BUEIIRER. The theory of solu-
bility worked out by Professor I-Iildebrand of the 
University of California is discussed and illus-
trated by a table, showing the varying conditions 
of solutions of white phosphorus in different sub- 
stances. 

The  development of the  l?~ngste?t lamp: PAUL 
CLOKE. 

Some new beryllium alloys; their preparation 
and properties: M. G. FOWLER. aBeryllium is 
rare elelllent and difficult to separate from Al. 
It resembles Al, 'but is lighter and has greater 
tensile strength. Experimenting on iiiethods of 
preparation, it  was first attempted to electrolyze 
berylliuin into molten lead from fused BeF2NaF; 
and then into mercury from an aqueous solution. 
I n  the first case, beryllium 1%-as found to be spar- 
ingly soluble in lead; and in the second case the 
amalgam Tvas readily deconiposed by water. 
However, since a ppre alloy of beryllium was 
required, electrolysis was abandoned as unsuc-
cessful. Then oxides of copper and berylliuin 
were reduced in the electric furnace and an alloy 
containing considerable carbide was obtained, and 
a similar reduction of BeFz with an excess of 
magnesium produced an alloy of Be and Mg. 
This method promises more success. The inten- 
tion is to study phase rule diagrams of alloys of 
berylliunl with copper, aluminum, magnesium, cad- 
ruium and zinc. '. 

T7te potential o f  the gold electrode: F. S. 
WARTMAN. The present values of the potential 
of the gold electrode-the measure of its ten-
dency to pass from the metallic to the ionized 
condition-are found in error, due to the effects 
of variations in the physical form of the metal, 
temperatures and solutions of very soluble salts 
used by previous investigators. The present work 
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undertakes to eliminate these sources of error by 
the ineasurernent of the cells: 

(I) Au, AuC1, EC1, (XM), AgC1, Ag. 
(2)  Ail, AuCl, TIC1 (XM), Hz ( 1  atom.) 

The direct valuc obtained for the second cell will 
be cahecked by an indirect rnethotl which em-
ploys Cell ( 1 ) .  Cells employing Au20 in KO11 
solution are also being measured. 

A study of some habits of u ~ ~ u s u a l  wt~lfei t t le:  
3'. S.  WART~/IAN.This paper briefly discussed an 
extremely flat third order pyramid found to be 
SO~ICXT-hat on thecommon ~rnlfenite c~sttt1.s in 
Soutl~\vest. I t  is characteristic, altl~ough its sym- 
bol .varies from 1-7-75 .lo 1-7-98. Another unusual 
crystal having the prism faces well developed was 
:tlso described. 

A study of the catalytic effect of v~etal7ic cop- 
per upon the evolution of hydro get^ from acids 
b y  base ?iletals: DOROTHYG .  ANDILETVS. 

Ceolog!~ 
NLcto7h of tAc geology o f  the 710s Cabeaas 

AIIo~rnta~n,sof southwestemn Arimna:  C. J. SARLE. 
The range is described as a homoelinal fault block 
strut,turc, dipping south\~cstwatd, wit11 northwest- 
southeast trcnd, about 25 milcs long, ~vith greatest 
~vidth rilidway of nearly 10 miles and maximum 
hcigl~t of approximately 5,300 feet i n  the een-
trally situated twin peaks from which i t  takes its 
n:jmc,. Residuary picdn~ont gr:i\txl slopes inclinr. 
anray from the rangc to $he broad wastc-filled 
Sulphur Springs valley on and to the sou th~~es t ,  
the simi1:ir San Simon v a l l e ~  on thc northeast. 
The Dos Csbczas range f o r ~ ~ i s  :I 'oliliiron orogcnic 
structure wit11 the larger Chi~icahuus to ihr south. 
The relations and character of thr Co~mations ant1 
nt~uctnres reveal a histor? extending bzck, pos-
sibly to Archean time, nntl secur to shorn four 
1,criotls of niou~~tain  tno~ t l n k i ~ ~ g ;  prc>-('uml~riarl, 
and distinctly batholithic; one a t  the closcx of the 
I'aleo~oic, of marked narping, and possihl~ with 
f:iult,ing: and :I fonrt,ll of marked vo1c:anicity and 
profound faulting, with some batholithic intrn-
sioii. The last produccci the present Dos Cabczas 
ralgtL. Thr first three werc follo~~eci by planation 
and subsequent scdimentation. Tertiary erosion 
tleveloped a rock pedirnent and picdmont gravel 
slopes, nlaturc ilisscction extcnding to the heart 
of thc range. Zn turn Pleistocene erosiotr decply 
sculpturrd thc picdtnont area. The sedimentaries 
include a heavy, pre-Cambrian quartzitr, Cam-
brian illeluding an uppcr limestone u~ienlbt~r, 
0rdovici:~n (Rcckmantoninn), 34 ississippian, 
Z'cnnsylva~iian, Comanchean (with nr:irinc leaf ) , 
Tcrtiary picdmont gravels and recent alluvials 

(fan and stream flat deposits). (Preliminary and 
with permission of the director of the Arizona 
Bureau of Mines). 

Astronon? y 
The  application of spectrum analysis to stzhdies 

o f  the planets: V. M. SLIPIIER. A discussion of 
the use of the spectroscope in studying lotation 
and motion of the plants and the constitution of 
their atmospheres. Evidence of water vapor in 
the atmosphere of Mars was presented. 

Martian polar r i f t s :  G. H.  IIAMILTON.A dis-
cussion of rifts in the polar cap of Mars, ob-
served during the successive oppositions of 1916, 
1018 and 1920; and accompanied by lantern 
slides of drawings illustrating rifts. The belief 
was expressed that these rifts confirm Lowell's 
contention that there is vegetation on Mars, since 
i t  is assumed that they are caused by the heat 
given OR from growing vegetation. This con-
clusion is drawn from the apparent similar eon-
ilition produced on the earth by vegetation grow- 
ing under the snow. 

Hethods used a t  tAe Lowell Obserualoiy zlr 

studying Mars m d  othcr planets: E. C. SLIPIIEE. 
The tcchniclue of astronomical photography was 
explained. Thc necessity for enlarging the image, 
correcting for chromatisni with the yellolv 
filtcr, and using specially sensitiecd platcs was 
pointcd out. The speaker also discussed thc time 
cxpowrc necessary, which varies from one third of 
a sccond to 25 or 30 scconds. I n  dosing, it was 
(leelared that if duc al1ow:tncc be made for thc 
limitations of the two methods, cach is useful as 
a ehcrk on thc other. 

Pvogress in photograplhic olrservatzo~zs of nebriln 
wzth the 40 inch Lowell reflector: C. 0. LANP-
I,AND. The modern telescope has inereased grc.atly 
the number of stars and nebulz, and dark ncbulz 
have also been identified. Among astronouicr.s 
ronsidcrablc diffcrcncc of opinion exists as to the 
dcpth of our stcllar galaxy, some plaeing its 
greatcst diameter a t  300,000 light years; others 
:kt  about onc fifth of that. I t  cvas pointcd out 
that spiral nebnlre may be stellar systcnis-island 
universes-outside our own galaxy. Various argu- 
lncnts for and against thc "Island IJnivcrsc" 
theory werc offercd, among thc former bcing the 
discovery by V. M. Sliphcr in 1912 of high spaec 
velocity and axial rotation. Yet, dcspite these 
high space velocities, thcir proper motion is very 
small. Also, their spectrum differs from the 
spcctra of the stars in our systcm, i t  resembling 
the coalesced light of many stars a t  such grcat 
tlistanccs that tlic light of one star can not bc dis- 



tinguished from the others. An argument against 
the Island Universe theory was drawn from a 
series of photographs of a spiral nebula, taken 
over a space of five years and showing marked 
changes in the nebula from year to year. I t  was 
argued that changes in a whole universe so 
marked as to be p,lainly visible a t  such enormous 
distances, and occurring within the time space 
of five years, would be very extraordinary. A 
similar argument was found in the prominence of 
the central star in epirals. 

A recording micrometer: A. E. DOUGLASS. A 
description and demonstration of a portable 
micrometer, which records its readings directly 
to scale on cross section paper. This instrument 
was developed in connection with researches on 
the rings of trees and their relation to climatic 
cycles, but can be uped equally in telescopes. 

The spectrum of the  night sky  and o f  the 
aurora of May 14, 1961: V. M. SLIPHER. I n  ob- 
servations made by the author, the auroral line 
is easily determined in the spectrum of the night 
sky. It shows up a t  Flagstaff even on cloudy 
nights. Careful observations made there deter-
mined the wave length of the auroral line to be 
55.78 instead of 55.71, the previously accepted 
value. Thirj new value shows a further departure 
from any known substance than does the old. 
The auroral line shows in the spectrum, no matter 
what part of the heavens the camera is pointed 
a t ;  it is, however, weakest near the zenith. Lord 
Rayleigh, the great English scientist, is now a t  
work upon this problem of the auroral line in the 
spectrum, the object of this study being to gain 
additional information concerning the upper 
limits of the earth's atmosphere. The work of 
Dr. Stuerman, a Norwegian scientist, who has 
spent .many years in the study of auroral phe- 
nomena, shows that most of the auroral streamers 
take place about ,100 kilometers above the earth's 
surface, but some are as high as 500 kilometers. 
I f  we can learn what the auroral line corresponds 
to, our knowledge of the upper limits of the 
earth's atmosphere will be greatly increased. The 
author showed many photographs taken with a 
hand camera, of the remarkable auroral display 
of May 14, 1921, the most brilliant ever noted a t  
the. Lowell Observatory. 

Observations on the magnetic storm o f  May 14, 
1961: WILLIAM CULLOM. Mr. Cullom described 
briefly the U. S. Magnetic Observatory and the ap- 
plianees used, noting especially the variometers 
which records the horizontal and vertical intensity 
of the earth's magnetic field. He discussed quiet 

days-or days of normal magnetic activity-and 
disturbed days-or days of magnetic disturbance; 
and exhibited a typical variometer record of each. 
He described how the great magnetic storm of May 
14, 1921, was preceded by a violent preliminary 
disturbance and the storm proper was divided into 
three phases-one from 6 P. M., May 13, to 4 
A. M., May 14; another from 3 P. M., May 14, 
to 2 A. M., May 16; and the third from 3 P. M., 
May 16, to 5 A. M., May 17. The two last were 
about equal in violence; the first was less violent 
than the other two. 

Report of a daylight meteor seen in Prescott, 
Arizona: MILTON UPDEGRAFF. The author men-
tioned a report which reached him in the spring 
of 1921 of a meteor which passed over Prescott 
from the east to the west, and of such brilliancy 
that it was plainly visible about noon. He him. 
self did not see it, but was told of it by several 
reliable people. Later reports reached him which 
led him to believe that the meteor struck in the 
neighborhood of the Harcuvar Mountains, in  
Mohave County, somewhat southwest of Prescott, 
and 30 or 40 miles from the California line. He 
mentioned the advisability of having a search 
made of that region, to try to find some traces 
of the meteor on the place where i t  struck. 

Biological 
The  preservation of natural areas i n  the na-

tional forests: G. A. PEARSON. wasThe writer 
requested by the chairman of the Committee of 
Preservation of Natural Areas of the Ecological 
Society to list the areas of the national forests 
of Arizona and New Mexico where plant and 
animal life and natural features in general may 
remain undisturbed by human activities. Within 
these two states are 15 natural forests whose 
combined area is nearly 22 million acres. Under 
the existing methods of management i t  is inter- 
esting to consider whether the national forests 
will answer the requirements for ' ' natur,al areas. ' ' 
The general policy governing the handling of 
national forests is that of highest use to the 
public. The primary purpose is the production of 
timber and associated with this is the utilization 
and development of grazing, agriculture, water, 
mining, recreation and other resources. One or 
two areas, even though of large size, would prob- 
ably not represent a sufficient variety of condi-
tions to satisfy foresters and botanists. Their 
needs could be met by selecting small supple-
mentary areas of from 80 to 640 acres. 

The relation of research t o  agriculture: D. W. 
WORKING. A reaffirmation of the necessity for 
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research in agriculture looking toward increased 
production even a t  the present time when there 
seems to be an overproduction along many lines; 
but also, a plea that agricultural research work- 
ers broaden the field of their endeavor, and work 
out new iliethods of farm management and mar-
keting, in order to enable farmers to dispose of 
their products more readily and a t  a fair profit. 

A study of the grasses of A~\izona: J .  J .  
THORNBER. This paper includes a study of the 
260 species of grasses of Arizona with compari-
sons of the grass floras of New Mexico and Col- 
orado. The grasses of northern and southern 
Arizona were compared in numbers, species and 
the origin of species, typical species of these two 
grass floras being noted. The grass flora of Ari- 
zona was stated to consist of 55 per cent. of 
southern and southwestern species, 25 per cent, of 
northern species and 20 per cent. of introduced 
species. The largest genera of grasses in Arizona 
in order of number of species are as follows: 
Muhlenbcrgia, 23 ; E'anicum, 19; Bromus, 19; 
Boutcloua, 14; Sporobolus, 1 2; Aristida, 10. 

Porces coj~cer~zedin  the enlargement of cells 
duri~L,q growth: A new artificial cell: D. T. MAC- 
D o u o a ~ .  The protoplast in its earlier stages is a 
solid cylindrical or globoid mass of jellies. En-
largement or groxvtli in this stage is by the addi- 
tion of nenr material and its swelling by the 
imbibition of water, which constitutes growth by 
accretion. The formation of cavities or vacuoles 
in the protoplasm filled with substances which 
attract water sets up osmosis which pulls in 
additional water and causes a stretching or en-
largement of the entire mass, which is designated 
as  growth by diste~lsion. The protoplasmic mass 
was described as including all substances in the 
cell which may take the form of a reversible gel, 
that is, which liquefies or dissolves in water or 
by heat, and which sets or solidifies a t  low tem- 
peratures .or on dehydration. 

The  course of growth o f  potato tubers: D. T. 
MACDOUGAL. The growth of potato tubers has 
been follo~r-ed in 22 examples measured a t  Carmel, 
California, by means of the auxograph. A dia- 
gram exhibited showed the course of enlargement 
of the tuber during its development which might 
cover a period of 60 to 80 days. The highest rate 
of enlargement of diameter of the tuber was in 
its earliest stages when i t  was less than one om. 
in diameter. The highest rate of increase in 
volume, however, ensued a t  a much later stage, 
when the tuber had reached perhaps three fourths 
of its final size. 

A n  ecological system of plant relationships: 
EDITH CLEMENTS. This is an account .of the 
application of ecological principles to the evolu- 
tion of flowering plants, as exemplified in the 
Bessepan system. The evolutionary processes are 
assumed to be insect-pollination and wind-
pollination, and to have brought about funda-
illentally similar results by divergent methods. 

Clianges of climate and l i fe i n  the Southwest: 
FREDERICE. CLEMENTS. A comprehensive attack 
upon the problems of climatic cycles in the South- 
west has disclosed a large amount of evidence 
drawn from various sources. The most direct evi- 
dence has been obtained from weather records of 
rainfall, in following up the clue afforded by 
Douglass's studies of tree rings in this region. 
The operation of larger c~c les  is indicated in 
land-forms, such as shore-lines, bajadas and 
dunes, but is seen with especial clearness in vege- 
tation. This is particularly true of the Mohave 
Desert and the Santa Cruz valley a t  Tucson, in 
both of which grassland communities exhibit 
cyclic changes in harmony with those found else- 
where in the West. 

AIL improved form of the guadratograph: 
GORN LOFTFIELD. The Hill quadrat pantagraph 
has been greatly improved in the past year. These 
modifications are described, and the apparatus 
demonstrated. I n  addition, the present system 
of staking and photographing quadrats is dis-
cussed briefly. 

Inflz~e?ice of texture on the limit for black 
alkali: C. N.  CATLIN. Wheat, barley, milo maize 
and liegari were grown in soil so compounded 
from actual field soils as to contain 0.20 per cent. 
sodium carbonate, the only variable being tex-
ture, which ranged from heavy clay to high sand. 
A table of weights of crops shows the maximum 
growth in the finer textured soils a t  this "black 
alkali" concentration. 

2'1~s effect of i?~tercultural practices on tem-
peratures and humidity i n  citrus orc7bards: F .  J.  
CRIDER. Cornparatire meteorological data ob-
tained from adjoining cover-cropped and cleanly 
cultivated citrus orchards in the Salt River Valley 
of Arizona showed that the mean soil temperature 
of the cover-cropped orchard one foot below the 
surface was two degrees higher during winter and 
eight degrees lower during summer than the 
cleanly cultivated orchard. I t  was further shown 
that the mean minimum atmospheric temperature 
of the cover-cropped orchard was three degrees 
lower during winter, and the mean maximum 
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at~nospheric temperature seven degrees lower in 
summer than the cleanly cultivated orchard. 
Humidity and evaporation records revealed 
equally valuable data in that the humidity of the 
cover-cropped orchard for a period of six months 
was 12.44 per cent. greater and the evaporation 
33 per cent. less than the cleanly cultivated 
orchard. These temp,erature, humidity and evap- 
oration relationships have a distinct economic 
bearing in suggesting the avoidance of cover 
crops in citrus orchards during winter as a means 
of preventing cold injury, and in indicating the 
value of such crops in equalizing the environ-
mental factors of the citrus plant. 

Physical and chemical factors i n  the growth of 
asparagus: E. B. WORKING. Observations on the 
great asparagus plantations of the Sacramento 
islands were brought to bear on the particular 
problems being studied. Charts shown included 
growth curves illustrating particularly the rela-
tion of temperature to growth rate. Reactions to 
chemical environment, as indicated by hydrations 
under the MacDougal precision auxograph, were 
discussed. 

Distribution o f  Arizona wild cotton (Thurberia 
thespesioides) : H. C. HANSON. A summary of 
all information on distribution and abundance of 
the wild cotton and the wild boll weevil. Present 
knowledge shown to be inadequate. (Paper will 
be published as a bulletin of the Agricultural 
Experiment Station of the University of Arizona.) 

The  native wild cotton bollworm, Thurberiphaga 
catalina Dyar, and i t s  relation to  cotton cultiva- 
t ion: C. T. VORHIES. The Thurberia bollworm 
is the larva of a native noctuid moth, recently 
described, and known only in Arizona wild cotton, 
Thurberia thespesioides. I n  its larval stages it  
is a destructive bollworm of wild cotton. A 
study of its life history now in progress has 
shown that it can complete its larval life in the 
bolls of cultivated cotton and it  is therefore a 
potential pest of that crop. FurDher observations 
will be made to determine its adaptability to field 
conditions of cultivated and irrigated land. Re-
striction of cotton ' cultivation to areas non-
adjacent to wild cotton is a desirable precaution. 

Some observations of a l fa l f a  girdle : FRED-
ERICK GIBSON. A disease of economic importance 
to alfalfa growers of the Southwest, which was 
first noticed and recorded in 1909, by Freeman 
and McCallum. No description of symptoms have 
been previously published. Osborn mentions a 
girdle of alfalfa, due to a Membracid (Stricto-
cephala sp.). The complete paper with illustra- 

tions has been accepted by the Phytopathology 
publishers and will soon be distributed. 

The use of cat tail (Typha  latifolia) as a feed: 
L. E. I n  a feeding experiment FREUDENTHAL. 
with forty Duroc-Jersey pigs the writer demon-
strated on his own farm that cat-tail ( T y p k a  
latifolia) is a satisfactory feed. I t s  feed value, 
composition and possible economic importance are 
discussed. 

Suppression of molds during the incubation of 
certain parasitic fungi: R. A. STUDHALTER.The 
suppression of molds during the incubation in a 
saturated atmosphere of certain parasitic fungi 
in vitro may be accomplished by treating with 
certain chemicals. Powdered sulphur, various 
concentrations of mercuric chloride, formaldehyde 
and copper sulphate, and the use of a dry atmos- 
phere are effective during the incubation of 
Pestalozsia sp. on the needles of Pinus radiata, 
particularly if Dhe chemicals are applied after 
one to four days of presoaking of the infected 
needles in water. I n  the controls the molds ap- 
peared to the unaided eye more than five days 
before the Pestalozzia tendrils were pushed 
through the ostioles; after the treatments men-
tioned, this advantage of the molds was reduced, 
the tendrils appearing after some of them from 
one to five days before the molds. The mycelial 
growth of the molds was also retarded to a 
greater extent than was the development of the 
Pestalozzia. No chemical or treatment was found 
which is able to suppress the molds without seri- 
ously hindering the proper development of 
Lophodermium sp. on the needles of Pinus radiata, 
in part probably because the open and more ex-
posed fruiting body of this fungus permits the 
easy and rapid penetration of toxic agents. 

An undescribed fungus on the pepper tree: 
J.  G. BROWN. The pepper tree (Schinus molle) 
grown as an ornamental in the warmer parts of 
the Southwest, is attacked by a .fungus which 
causes extensive rotting of the wood, eventually 
resulting in death. Symptoms are gradual death 
of the branches, or sudden death of the entire 
tree preceded by wilting. The latter symptom is 
likely to occur during the hot dry summer 
months. I t  is due to the growth of the mycelial 
hyphae in the trachea I n  the case of gradual 
death of the branches, sporophores appear on the 
trunk or on branches during the summer rainy 
season. The sporophores are bracket-like, brown 
to almost black, azonate, annual, and they usually 
have a maximum breadth of 12 to 15 cm. The 
pores are hexagonal to subcircular, occasionally 



elongate. The context is brown and is continued 
into the trama unchanged. Spores are light-
brown, oval. The name Inonotus Schini n ,  sp. is 
proposed. The infection results from frost and 
wind storm injury and from improper pruning 
methods. Histological studies indicate that the 
fungus has few if any new features in  connection 
with the development of the club and the basidio- 
spores. 

Some aspects of the use of the annual rings of 
trees in climatic study: A. E. DOUGILASS. The 
ring is primarily a climatic effect. Burplus rings, 
which are rare, come from too great seasonal em- 
phasis. Missing rings come mostly from excessive 
dryness of climate. These errors are readily 
located by comparing many trees together from the 
same region. The number of trees so far  used is 
about 450 and the number of rings whose date of 
growth has been identified is over 100,000. The 
sequoias of California carry an excellent record 
for more than 3,200 years. The growth of dry 
climate trees depends on the topography which 
controls their water supply. Automatic measur-
ing instruments and an analyzing instrument have 
been constructed. In  dry climates the trees show 
variations which match the rainfall with remark- 
able exactness. In  certain wet climates they show 
variation that corresponds to the solar activity as 
denoted by the number of sunspots. The sunspot 
cycle of 11 years is very common, together with 
its multiples, 22 and 33 years. The rings of 
trees are now giving us important information in 
the chronology of the prehistoric ruins of the 
Southwest. 

T h e  life history o f  a pine tree as read from a 
longitudinally bisected t runk:  FORRESTSHREVE. 
A vigorous individual of Pinus radiata 38 years 
of age was felled and the trunk cut away so as 
to expose a median longitudinal section. Trans-
verse sections were taken a t  intervals of one 
meter. The ?nnual rings were then identified 
and dated in each cross section, using the longi- 
tudinal surfaces to confirm the dating. Measure-
ments of the individual rings were made at  each 
of the transverse sections, showing a very con-
siderable irregularity in the thickness of the layer 
of wood laid on in any one year a t  different 
heights on the trunk. The period of most rapid 
growth in height and diameter was between the 
ages of 7 and 14 years and between the heights of 
3 and 8 meters. There is a tendency for the 
growth in diameter to be greater toward the top 
of the tree than toward the base. There was a 
marked slackening in growth rate after the 
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thirty-fourth year. Double rings of growth are 
frequently formed in a single year, due to the 
resumption of growth in the autumn, and they 
can usually be readily distinguished from the 
growth rings of successive years. The autumnal 
thiekening also varies with height and is some-
times recognizable a t  certain heights and appar- 
ently absent a t  others. The results indicate that 
in Pinus radiata a true measure of the annual 
growth performances should be based on several 
cross sections a t  different heights and not on data 
from the stump section alone. 

Effect of tree transpiration on the ground-
water table: G. E. P. SMITH. Some efforts made 
primarily to determine output of groundwater 
supply through transpiration seems to offer a new 
method of learning much concerning the quantity 
and character of transpiration of phreatophytes. 
Output method of measuring safe annual yield of 
groundwater useless without knowledge of trans-
piration of forests and botanical literature silent 
on this subject. Investigations began in 1916 
but discontinued until 1921. Full year's record 
in 1921 in mesquite forest and in cottonwood 
forest. Well pits excavated in selected locations 
and equipped with water-stage recorders of two 
types. Movements of water table in winter very 
slight, but correlate closely with daily barometric 
cycle and with approach and,departure of storms. 
Budding period shows little effect but, after leaves 
start, draught on groundwater very pronounced. 
Daily cycles in fair weather uniform, and of two 
parts-the daily transpiration curve and nocturnal 
recharge curve, with very little lag. Effects of 
cloudiness, rains, warm evenings and other con-
ditions plainly marked. Transpiration from mes- 
quite forest almost ceased in August due to dis- 
ease of trees which caused defoliation, but be-
came rapid again in October after growth of new 
leaves. 

Changes in the  composition of  Salton Sea with 
an interpretation: A. E. VINSON. The series of 
annual analyses showed that CaCO, had not con-
centrated as rapidly as total solids. This loss 
took place as a deposition of tufa. Phosphorus 
practically disappeared from the water and an 
analysis of the tufa showed that this may have 
been deposited with the tufa. Potassium has not 
concentrated as rapidly as sodium but the potas- 
sium in the tufa would account for not over three 
per cent. of that lost. The conclusions drawn 
are that mwt of the potassium had been absorbed 
in the heavy mud deposits to be seen on the 
shores. 
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Observations on non-surgical drainage of the 
liver and gall-bladder: ELLIOTT C. PRENTISS.The 
emptying of the liver and gall-bladder by means 
of the duodenal tube, whose tip is at, or just 
below, the papilla duodenalis, after a solution of 
MgSO, has been injected into the duodenum, is 
the subject dealt with in  this paper. The Refnss 
tip is use'd, as it is heavy enough to drag the tube 
to the pylorus after insertion into the stomach, 
and the openings in i t  are large and well placed. 
I t  is easily swallowed and requires an average of 
one to one and one half hours to pass into the 
duodenum. Condition of patient causes some vari- 
ations in this time interval and passage in  some 
cases is impossible. With tube in position run in 
15 per cent. to 30 per cent. MgSO*, using one 
ounce a t  a time, and allow to remain five minutes. 
Therapeutic results are satisfactory in conditions 
such as chronic cholecystitis even when gall stones 
are undoubtedly present. Valuable for treatment 
of gall-bladder inf ections-such inf ections as 
usually progress to formation of gall stones and 
other complicatio~~s ultimately requiring opera-
tions. Thus, by repeated drainage of liver, cures 
are frequently obtained and many operations pre- 
vented. 

The cause of hay fever in Arizona and the 
Soutlwest: DR. SAMUELH. WATSON and DR. 
CHARLESS. KIBLER. This paper presents the re- 
sults of the first research work ever done as to 
the cause of this disease in this section of the 
country-a complete list of all the plants which 
grow here, that can possibly cause the disease, is 
given, and the relative importance of the various 
plants as a cause is indicated. 

Radium, its actions on human, tissue cells: 
W. WARNER WATKINS. The discovery of, and 
developments in connection with, radium, repre-
sent one of the best illustrations of cooperative 
work of different branches of science. I n  these 
branches the applications df radium by the med- 
ical sciences is the most interesting. To under- 
stand radioactivity, the fundamental structure of 
the atom must be borne in  mind and the phe- 
nomenon of ionization. Of the different particles 
discharged by disintegration of radium atoms, 
the alpha particle, which is a positively charged 
helium atom nucleus, has limited application in 
medicine, since its penetration into the tissues is 
so slight; the beta particle, which is a negatively 
charged electron, is usually filtered out when 
radium is used biologically, because the gamma 

ray, which is a very short wave light ray, is ex- 
ceedingly penetrating, and ionizes the atoms of 
the tissue molecules, producing beta rays which 
are the real therapeutic rays in radium treat-
ments. Radium may be used either to destroy 
foreign growths in the body tissue, or, by limiting 
its application, to stimulate the normal cells of 
glands of the body. This latter effect will, eventu- 
ally, be the important field of application of 
radium. 

The supply of radhm: ABTEIURL. FLAGG.The 
principal sources of radium are from the ores of 
carnotite and pitchblende. The carnotite ores 
of the United States are the largest known de- 
posits of uranium-bearing ores. The carnotite 
occurs in sandstone as grains or incrustations, 
usually in irregular lenticular masses which are 
mined by simple methods. The sorting of the 
ores entails much waste which can be eliminated 
with proper care. The total production of ele-
mental radium in the United States since 1913 
amounts to about 1.84.8 grams. Much of this has 
been exported and a too large amount used as an 
illuminant on cheap watches and other novelties 
of short useful life. Mesothorium is a valuable 

.and practicable substitute for radium in making 
luminous paints and its use should be encouraged 
in order to conserve the radium for its more legiti- 
mate uses in therapeutics and in scientific re-
search. 

Archeology and Anthropology 
Discovery of three skeletons of the Hoho7cam 

race in southern Arizona, a prehistoric desert 
people of the Southwest: C. J. SAELE. Three 
human skeletons were recently found near Tucson, 
buried face down, without reference to direction 
and without personal belongings, which seem from 
their associations to be referable to a prehistoric 
people designated Hohokam by Russell (1905). 
That the grounds for this reference may be 
understood the paper describes t t e  culture of 
these ancient people, stating in  substance that 
they were pueblo dwellers, agricultural, and 
weavers. The pueblos were built of clay and 
wattle and often included large community 
houses. This people cleared land and tilled the 
soil, wove, used edged stone implements, mainly 
eolithic in simplicity (little modified by secondary 
flaking), and were excellent potters, decorating 
their ware with colored designs which exhibit a 
high degree of artistic skill. They etched the 
numerpus pictographs so common on rock sur-
faces near the village sites, and seem to have ad- 
hered closely to the practice of cremation, a fact 
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that gives special interest to the skeletons 
described. Burial pots are seldom accompanied 
by personal effects. The published paper will 
contain a diagnosis of skeletons by some anthro 
pologist. Dr. Edgar L. Hewett stated that the 
skulls were of cliff dweller type, and that the 
doliocbocephalic shape had been disguised by 
pressure of the cradle board. 

A prehistoric s7cull emcavated near Tucson: 
ROBERTF. GILDER. The author described objects 
found in excavating prehistoric ruins west of 
St. Mary's Hospital, Tucson, Arizona. Special 
attention was called to a skull uncovered some 
five and a half feet beneath the surface, under a 
floor. 

Orientation of prehistoric house outlznes near 
Bear Canyon, Tucson, Arizona: H. B. LEONARD 
and A. E. DOUGLASS. The work was done in 
1920 1921. Some five compounds were surveyed 
and plotted: notes, directions and levels taken. 
The longrst walls point about a dozen degrees to 
the west of south. This work of mapping and 
surveying ruins in the southwest should be under- 
taken by more people ~vi th  engineering skill. As 
the material is rapidly disappearing all possible 
notes should be made so that in the future stu- 
dents nlay substantiate any claims. 

Yaqui  ceremonsal dances: MRS. PIIEBEBOGAN. 
Abont two miles north~vcst of Tucson, Arizona, 
there is a settlement of soine two hundred Yaqui 
Indians who mere driven from Sonora, Mcxico, 
by the Indian wars following the overthrow of 
Nadero in 1913. The ceremonial dances of these 
Indians, particularly those held during Easter or 
I-Ioly week each spring since their settlement in 
this locality, furnishes the material for this 
paper. Lantern slides showing the dancers, their 
costunres, and the location of the dances were 
used to illustrate the talk. 

Natsvc American artists: EDGARL. EIETVETT. 
Li f e  forms zn the pottery decoration of the  

Pueblo Urea: ~<ENNEICIIM. CHAPMAN. The dec- 
oration of ancient pueblo pottery is geonletrir 
in form, and this geometric treatment is also 
found in the drawing of life forms. Later types 
of Pueblo ware were developed in various areas 
within the Pueblo region. I n  some of these areas 
the decoration broke away from the limitations 
of geometric art. Life forms became more rcal-
istic, but were combined with a new and more 
varied symbolism. Following the Spanish i n ~ a -
sion, there appeared a still greater diversity of 
decorative styles, until now each Pueblo com-
munity has its own distinctive decorative ar t  in 
which various life forms still persist. Of all the 

life forms the bird predominates throughout this 
transition from ancient to modern. B 

Progress report i n  research in Jamez region: 
WESLEY BRADBIEW. The beginning of a series of 
excavations and studies in the Jamez culture 
region in New Mexico was begun in 1921 by the 
School of American Research. The two sites 
chosen for the first more intensive study were 
Un-shagi and Guiusewa-four miles above, and a t  
the site of the old Jamez Mission, near Jamez, 
I-Iot Springs. Work in the large burial place 
was described and tentative plans for the coming 
season's work. These sites are under the control 
of, or are owned by the School of American 12e- 
search. 

Sonbe arcl~eological studies i n  the neighborhood 
of P lags ta f :  L. F. BRADY. The occurrence of 
pottery fragments and other artifacts a t  depths 
varying from four to  nearly twenty feet in un-
disturbed stratified alluvial a t  the north of Flag-
staff, together with the presence of semi-fossilized 
stumps of yellow pine a t  similar depths, suggested 
a method for computing the date of the nearby 
' small-house" ruins in the neighborhood. The 
pottery fragments and other articles suggested an 
early stage in the development of the 6'small 
house "culture, \chich is perhaps one of the earli- 
est forms of the proto-pueblo culture of the South- 
west. l\iluch field work still remains to be done. 

A half century o f  arclzeological resemcl~ i n  the 
Southtorst: Paur, A. F. WALTIIIB. 

History and Sociology 
Pueblo land tenures ill N e u  Xextco ar~dArr-

zona: 1%.R. TTVITCIIELL. 
The arms conference at Washz~tgto~z:11. A. 

~IVBBARD. 
S O T J I ~soctulogzcul chal acte) zstrca of t7~e Soutk 

west:  FR~CDD. MERRITT. 
Begsnnzr~g of represel~tatzve gore? t~?~aei~f  L I I  

New iMexteo: LANSINGI3. BI,OO>I. Fro~rl Itoitie 
and Spain, Kcw Xcxico received the form of 
nlunicipal govc~n~tlcnt which she evercrsed 1ron1 
the Sounding of Xanta Fe, about 1609, doxil t o  
the American occupation in 1846. Untier Spain 
also she elected deputies to the Cortes of 1810, 
1820 and 1822-3. With the coining of N~lrxican 
independence, she chose deputies to Durango, 
Chihuahua, and for twenty-five years to the Con- 
gress in Mexico City. And during the same 
period deputies of her oTvn election served in 
successive deputations of the territory. New 
Mexico had received the forni of representative 
government from the outside, but, thrown almost 
entirely upon her own resources, she made these 
forms her own by adaptation and use. 


