
tute of Technology, who made two initial prior to study, the stem of the electrode was Soc. 34. 1305 11938:: , H. "I. C. Tendeloo a i d  

melts of Du glass.) Denver fire clay or alum- rinsed with distilled water, dried and ~nsulated A. J. wart Voorspuij, Rec. tmv. chim. 62, 

ina crucibles were used. SiO, was added as by dipping in paraffin. The insulation proved 793 (1943). 

Pennsylvania Glass Sand. Ka.i) as the carbon- satisfactory for several hours and cou'd be re- The value of k,,: for a particular ionic mix- 

ate, and Also, as the hydroxide (both as Mai- newed when necessary. The bulk of tlie meas- ture R+. C+ ran be evaluated from the I ; . " 


% <r
linckrodt analytical reagents). Two composi- urements were made in solutions less concen- and k,, values for the ion mixtures AL. B+ 
tions (NAS ,,_,, ,,_,,) YAS 
specifications by E. B. Shand of the Corning PH meter and a Beckman KC1 caiolnel fiber 

were made to our trated than 0.1M with a Beckman model G and A+, C+ by the relationship knc = k , c / k  ,,, 
which has been found to be valid experi-

Glass Works. Glasses were analyzed for major 
constituents and trace impurities by the U.S. 
Testing Company. The final composition dif-
fers from that of the initial mixture in a com- 
plex manner but always has a significantly 
lower Na,O and A1 0, content. The losses 
generally take place :long paths pointing to-
ward tlie SiO, corner of the ternary diagram 
and are roughly proportional to the initial 
Ya 0 or A1 0 content. Data in terms of in-
itiA compoziti30n also yield systematic plots, 
a useful finding for surveying glasses. Haher- 
type bulb electrodes (3 to 10 lnln in diameter) 
were made from small pieces of tubing blown 
in a gas-oxygen flame. A few small membrane 
electrodes (less than 300 ,u in diameter) on 
lead glass sterns were prepared by modifying 
the method of hfacInnes and Dole. I t  should 
also be possible to prepare microelectrodes in 
the form oi fine capillaries of sodium-sensitive 
glass sealed by fusing a t  the tip. Electrodes 
were filled with 0.1M NaC1 and stored in the 
same solution at least 24 hours prior to study, 
although 0.1M HCI was also used without 
difference in results. A chlorided silver wire 
formed the internal electrode. Immediately 

reference cell. Solutions were prepared directly 
from Bakcr analyzed reagents and analyzed 
spectrog~.aphically for impurities. which were 
iound to be unimportant. Esperiments were 
designed so that liquid ,unction potentials 
contributed no important error. ( In  Figs. 1 
and 2, the liquid junction was held constant 
by keeping the concentration of the macro-
component of the :t~i-<;we unchanged; in Fig. 
3: only the glass electrode was varied.) Singie- 

ion activity coefficirn~s for Ya+ and I<+ equal 

to the mean activity coefficients were assumed. 

The resistance of representative bulb elec-

trodes lay between 109 and 1010 ohms. hiost 

glasses respond rapidly to Ya+ change, coming 

to a stable value while being washed. Yo at- 

tempt has been made to measure the high-

frequency noise (above 100 cy/sec) or  to  

measure the response time to a rapid step in 

Ya+ concentration. 

M. Dole and B. 2. Wiener, Trans. Elect~o- 

chem. Soc. 72,  107 (1937). 

hi. Dole, The Glass Elrct~ode (Wilev. New 

YO^^, i g i i ) .  

P. Gross and 0. I-Ialpern, J .  Chem. Phys. 2 ,  

136 (1934); D. 0. Jordan, Trans. Farnday 
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Archeological Discoveries in Iraq 

T h c  Smithsonian Institution sponsored 
a n  archeological expedit ion t o  Shanidar 
V a l l e y  i n  t h e  Zagros Mountains o f  north- 
ern  Iraq during t h e  season 1956-57 that  
has resultcd i n  several important  dis-
covcries, chief  o f  w h i c h  are t h e  finding 
o f  t w o  adult h u m a n  skcletons o f  pre- 
modern  t y p c  i n  Shanidar Cave  and t h e  
discovery o f  a n  early Neoli thic village 
sitc nearby. R a l p h  S .  Solecki o f  thc  
Smithsonian led thc  cxpcdit ion,  his third 
t o  t h e  area. 

T h e  discovery o f  t h e  t w o  skeletons, as 
well as a n  earlier find, tha t  o f  a child's 
skeleton i n  1953, placcs Shanidar Cavc  
among t h e  morc  important  Early Marl 
sites i n  t h e  O l d  TVorld. I n  western Asia 
i t  is second only t o  thc  M o u n t  Carmel 
sitc i n  Palestine i n  upper Pleistocene 
skcletal rcmains. 

Both  o f  the  adult skeletons were re-
covered f r o m  thc  top  o f  t h e  RiIousterian 
layer, the  bo t tommost  o f  four  strati-
graphic layers at Shanidar Cavc.  O n e  o f  
thc  skcletons was found at a d e p t h  o f  
14.5 feet  below the  surface, and t h e  other 
at about 23 feet .  I n  bo th ,  the  bones were 
i n  a n  unfossilized or natural state. 

T h e  Mousterian layer is recognized as 
belonging t o  t h e  Middle  Palcolithic pc- 
riod associated w i t h  Neanderthal m a n .  
T h e  skeletal remains appear t o  b e  o f  
Xcanderthal t ype  o n  preliminary obscr-
\ration, and their position i n  t h e  upper 
part o f  t h e  Mousterian layer, abovc 
w h i c h  was found  a laycr containing U p -  
per Palcolithic artifacts vcry similar i n  
type  t o  its Aurignacian counterpart i n  
western Europe,  indicates a vcry late 
type  o f  Neanderthal m a n .  T h e  b o t t o m  
o f  thc  U p p e r  Paleolithic layer has b e e n  
dated b y  the  carbon-14 test t o  b e  about 
34,000 ycars o ld .  

T h e  shallo~\~er o f  t h e  t w o  skeletons. b v  , , 
virtue o f  its stratigraphic depth ,  is pos- 
sibly about 45,000 ycars old.  Although 
t h e  bones i n  this skeleton were broken,  
t h e  skeleton is fairly complete.  I t  meas-
ures about 5 feet  3 inches long. T h e  
skull appcars t o  represent a "conscrva-
tive" Seanderthaloid,  unlikc t h e  "pro-
gressives" o f  M o u n t  Carmel ,  w h i c h  
sho\\. mixed  features rescmbling b o t h  
Howzo sapiens as well as Neanderthals. 
I n  fact ,  t h e  skull o f  Shanidar m a n  more  
closely rcsernblcs tha t  o f  t h e  Seandcr-  
thal m a n  o f  the  L a  Chapelle-aux-Saints 
( F r a n c e )  find, w h i c h  is a classic or con- 

mentally. 

hf. Dole, personal communication. 
G.  Kornfeld and V. Rothmund, 2. anoi-g. 14. 


alkem. CIiem. 103, 129 (1918). 

The  extreme abruptness of development of 

alkali cation sensitivity relative to H+ with 

small additions of Also, is likely to be of 

practical significance in minimizing the cation 

error of pH glass electrodes since this finding. 

suggests that even minute traces of alumina 

are to be avoided in preparing such qlass 

melts. 

For Ca++ and hig't, these numbers are to be 

taken as indicative of order of magnitude only 

since equations for electrode potential in mix- 

tures of ions of unequal valence have not >e t  

been verified. 

J. 13. Northrop and lf.Kunitz, J .  Gen. 1'll:as- 

iol. 7 ,  25 (1924). 

G. Scatchard, I .  H. Scheinberg, S. H. Ann-
strone. Tr.. I .  dm.Chem. Soc. 7 2 .. 535 1195Cl1. ,U , "  ' .  ~ 
D. 0. Rudin, J .  U. Cashy, G. Eisenman, uii-

published data 


servative typc.  T h e r e  is one  lrery appar- 
en t  exception t o  the  resemblance. T h e  
brow ridge i n  t h e  Shanidar specimen,  
instead o f  being carried across above the  
eyes i n  a continuous bulge, or "torus," is 
broken bc tween  t h e  cyes. T h c  teeth,  
which  show rather hcavy ~3-car, are i n  
very good condition. 

T h e  second skeleton is no t  so ~ v e l l  prc- 
serlrcd as t h e  first. T h e  skull has a heavy 
brow ridge abovc t h e  eyes, and the  teeth 
arc w o r n  quite  flat. A conservative esti- 
m a t e  for t h e  age o f  the  skelcton might  
b e  60,000 ycars. 

Art i facts  o f  chipped stone were found 
i n  thc  same strata as t h e  skcletons, asso- 
ciatcd w i t h  rcmains o f  fire hearths, s h o ~ v -  
ing that  t h e  cave had been a habitation 
sitc. T h c s c  artifacts are Mousterian i n  
type.  

T h c  nearest locus o f  ancient slreletal 
or pnlcoanthropologica1 finds i n  signifi- 
cant numbers is M o u n t  Carmel ,  where 
Neanderthal skelctons o f  bo th  conscrva- 
tive and more  h u m a n l y  adl~anced or pro- 
gressive types have been  recovcrcd. O n e  
o f  thc  morc  interesting problems associ- 
ated w i t h  t h e  discovery o f  t h e  Shanidar 
skelctons is tha t  i t  appcars tha t  thc  S e -  
anderthal progressivcs o f  M o u n t  CarmeI 
were earlier i n  t i m e  t h a n  t h c  Shanidar 
remains. I t  would seem tha t  Neandcr-  
thal m a n  o f  a very backward or conserv- 
ativc type  existed i n  thc  mountains o f  
Kurdistan, while on ly  600 miles away i n  
Palestine a t y p e  o f  m a n  w i t h  some Homo 
sapiens characteristics lived and died 
some thousands o f  years beforc.  

T h e  recent excavations bring the  total 
o f  skeletal finds at Shanidar Calve t o  six, 
including threc skeletons o f  RiIoustcrian 
m a n  or Ncandcrthaloids, t w o  Neolithic 
burials, and onc  Islamic age skeleton. 
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'Thcrc is promise o f  additional finds, 
since only a portion o f  the  cavc deposits 
has been examined.  

T h e  early Seoli thic village sitc invcs- 
tigatcd by  the  cxpcdition fits i n  the  stra- 
tigraphic rccord o f  thc long sequcncc i n  
Shanidar Cave. T h e  stone foundation re- 
mains that  wcrc uncovcrcd indicate some 
kind o f  rudc architccturc. T h e  sitc is one 
o f  the  oldest thus far known in  Meso- 
potamia, predating thc village sitc o f  
Jarmo, excavated i n  southern Kurdistan 
b y  thc University o f  Chicago expeditions 
scvcral years ago. I t  appears to equate 
wit11 Karim Shahir, one o f  the early vil- 
lagc sites identified i n  Iraq. 

T h e  Iraq expedition was supported by  
grants f rom the  Smithsonian Institution, 
the American Philosophical Socicty, the 
National Science Foundation, the IVcn- 
ner-Gren Foundation for Anthropologi- 
cal Rcsearch, and thc IVilliam Bayard 
Cutt ing Travcling Fellowship o f  Colum-  
bia University. T w o  oil companies i n  the 
Near East, the Iraq Petroleum Company 
and the Arabian Amcrican Oil  C o m -
pany, coopcratcd i n  thc  expedition's 
work. As i n  the past two seasons, the 
Iraq Directoratc o f  Antiquities gave its 
cooperation. 

Deep-Sea Organisms 

Live specimens o f  a sand flca and a 
sea worm wcrc rcccntly brought u p  f rom 
occan depths o f  13,200 and 16,200 feet ,  
respectively, by  a rcsearch group aboard 
the  V e m a ,  a vessel operated by  Columbia 
University's Lamont Geological Obscrva- 
tory. Robcrt hiIenzies, director o f  biology 
and research associatc i n  gcology at Ea- 
mont ,  was chief scientist o f  the expedi- 
tion. 

Usually organisms brought to the sur- 
face f rom great depths are dead. T h e  
sand flea, really a shellfish that resembles 
a %-inch lobstcr, survivcd a tcmpcrature 
chanqe o f  f rom 34OF to  61°F without 
any apparent ill-cffects. I t  was takcn i n  
thc Congo Submarine Canyon o f f  the 
coast o f  W e s t  Africa at latitude 5'S., 
longitudc 8OE. T h e  worm was takcn i n  
the Cape Basin o f f  South Africa at lati- 
tude 28OS., longitude 8OE., and undcr-
wcnt the  same temperature changes as 
the  sand flea. 

AEC Program to Aid Nuclear 

Technology in the Life Sciences 

T h e  Atomic Energy Commission has: 
established anothcr program to stimulatc 
education and training i n  the applica- 
t ion o f  nuclear technology to the l i f e  
scienccs. T h e  commission has announccd 
that it will makc  grants for the  acqui- 
sition o f  specialized radiation cquipmcnt 
and teaching aids by  accredited schools 
o f  agriculture, veterinary medicine, medi-  

cine and pharmacy, and public health, 
and by departments o f  biophysics and 
biology i n  colleges and universities. 

Assistance will be provided for the pur- 
chase o f  radioisotopcs and specialized 
cquipmcnt-including radiation detec-
tion, monitoring, and counting instru-
ments-equipment for laboratory in-
struction i n  thc  analytical chemistry o f  
radioactive materials o f  direct applica-
t ion i n  thc l i f e  sciences, and equipment 
for laboratory instruction i n  health phys- 
ics. Grants m a y  not exceed $250,000 for 
any single institution. Further informa-
tion about thc ncw  program may  bc ob- 
tained f r o m  the  Director, Division o f  
Biology and Medicine, U . S .  Atomic 
Energy Commission, IVashington 25, 
D.C. 

Report on Research 

T h c  implications o f  basic rescarch for 
the Nation's economy and defense are 
still not properly appreciatcd i n  this 
countly,  according t o  a report o n  Basic 
Research-A Nntzonal Resource b y  Alan 
T .  Watcrman,  director o f  thc National 
Scicncc Foundation. IYaterman com-
pares the financial support given applied 
research and development wi th  that a f -  
forded basic rcsearch; hc finds cconomic 
incentives sl~fficicnt t o  insure the future 
o f  the  former,  but  not o f  the lattcr. H e  
also emphasi~es  that  basic rcsearch necds 
increased support f rom privatc industry, 
state government, foundations, and the  
gencral public; however, when  other 
sourccs are not availablc, the Federal 
Govcrnmcnt must  assume responsibility 
for support. T h e  report, which  is written 
i n  nontechnical language, is on  sale for 
45 cents a copy at thc Govcrnment Print- 
ing Office,  IYashington 25, D.C. 

Rheumatic Fever Institute 

Merges with Worcester Foundation 

T h e  Rheumatic Fcver Rescarch Insti- 
tute,  Chicago, Ill., merged wi th  thc W o r -  
cester Foundation for Expcrimcntal Biol- 
ogy, Shrcwsbury, Mass., on  1 October. 
T h e  institute has turncd over its pcrson- 
ncl, rescarch projects, assets, grants, and 
name to the Worcester Foundation and 
will move  t o  Massachusetts in. the  fall o f  
1958, whcn  a nccv laboratory is expected 
to be completed. Scientists making thc 
changcovcr will include Eugene L .  Hcsi, 
known for his studies o f  proteins o f  thc 
lymphatic system, and Yu taka  Kobaya- 
shi, an entomologist. 

T h e  Chicago Institute was incorpo-
rated in  1947 undcr the dircctorship o f  
A. F.  Coburn as an indcpcndcnt, non-
profit mcdical rcsearch institutc afiliated 
wi th  thc Northwestern University Mcdi-  
cal School. I t  employed about 25 pcoplc, 
including those working on  basic rcsearch 

and physicians studying clinical aspects 
o f  rheumatic fever. Undcr  the  mcrger 
thc clinical work has been discontinued, 
and basic biochemical studies havc been 
e~nphasized.  

Unt i l  the  new  laboratory is completed, 
adding approximately 25,000 square feet 
t o  the TYorccstcr Foundation, a branch 
o f  thc foundation will be maintained on  
the t op  floor o f  the hlunicipal Contagious 
Disease IIospital i n  Chicaqo. 

NSF Fellowships 

T h e  National Scicnce Foundation has 
announccd that applications are now br-  
ing accepted i n  four o f  its fel lo~vship pro- 
grams for advanced study and rcsearch 
i n  the natural sciences: a predoctoral 
fellowship program for which college 
seniors and graduate sciencc students 
may  apply; a postdoctoral fel lo~vship 
program; a senior postdoctoral fcllowship 
program for candidates \\rho have held 
the science doctorate for a m i n i m u m  o f  
5 years; and a science faculty fe l lo~v-
ship program for collegc teachers o f  sci- 
ence w h o  wish t o  improve thcir compe- 
tence as teachers. 

Approximatcly IOU0 awards will be 
madc to Amcrican citizens i n  March 
1958. Undcr  the  broadened program. 
fellowships will be awardcd i n  the 
mathematical, physical, mcdical, biolog- 
ical, engineering, and other scicnces, in- 
cluding anthropology, psychology (o thrr  
than clinical) ,  geography, ccrtain intcr- 
disciplinary fields, and areas o f  convcrg- 
rnce bc t~vcen  thc natural and social 
sciences. 

Stipends vary wi th  thc academic status 
o f  the  f e l l o~v .  First-year fcllows, students 
entcring graduatc school for the first 
t ime or those who  havc had less than 1 
vcar o f  graduatc study, will receive an- 
nual stipcnds o f  $1600. Fellows ~ v h o  
need onc final academic year o f  training 
for the  doctor's degree will receive an-
nual stipcnds o f  $2000. Fellows be t~vccn  
these groups will receive stipcnds at the 
late o f  $1800 annually. T h e  stipcnds for 
regular postdoctoral fellows will be 
S3800 per ycar. Dcpendency allowances 
nil1 be made t o  all married fcl lo~\~. .  
Tui t ion  and laboratory fces and limitcd 
travel allo~vanccs will also be provided. 

Senior postdoctoral fellows and sci-
rncc faculty fellows are awardcd sti-
pcnds adjusted t o  match  as closely ai 
feasible thc regular ialaries o f  thc a~varcl 
iccipicnts u p  t o  a m a x i m u m  o f  $10,000 
per year. A travel allowance is also 
usually made availablc. 

National Scicncc Foundation fellolts 
may  attcnd any accrcdited nonprofit in- 
stitution o f  higher education i n  thc 
United States or a similar institution 
abroad. Applications for the  1958-59 
National Sciencc Foundation graduate 
and regular postdoctoial fcllowship pro- 
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