
0 . l t i  and U.40 kc and probably represents 
thc loss owing to self-absorption of the 
I~cta-particlrenergy. These values arc, 
of course, valid only for the particular 
counting system uscd in this serirs of 
experiments. I t  is possible to makc the 
dctcction system considerably more 
sensitive and, thrreforc, reduce the 
threshold value for skeletal strontium. 

Thc  aforc-described method has not 
yet bcrn tried with other fission products, 
and in particular, mixed fission prod-
ucts, such as might be encountered in 
an area follo\ving an atomic drtonation 
or in a region into which nuclear power 
plant wastes are introduced. If a pa-
rameter such as that indicated in this 
papcr could be used to predict the total 
amount of radioactive material in ma-
rine fish, it might be feasible to monitor 
a catch on the fishing vessel or at  the 
canning factory and, thereby, possibly 
prevent radioactivr fish from being con-
sumcd. 
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Protein Adsorption on 
Filter Paper 

Protrin adsorption or1 paprr is one of 
the main obstacles in the determination 
of mobilities by paper electrophoresis, 
since ion interaction ~ 4 t hthe supporting 
medium decreases thc migration rates. 
As surface-active subst;~nccs,the proteins 
assemble at the solircnt-c,cllr~loscintrr-

ALBUMIN 

c 
pH 4.0 5.0 6.0 7.0 

Fig. 1. Rf values of human srrurn proteins in SI 

acctate as function of the pH. 

face, arld their adsorption btthavior will 
be determined primarily by electrostatic 
forces between thc ion and the negative 
charge on the papcr. The  latter would 
be due to a selective absorption of oxhy-
drilions from thr  medium, which ac-
counts for thc negative charge on most 
nonionogcnic surfaces in water ( I ) . Car-
boxyl groups that probably originate 
by an oxidation of primary alcohol 
groups during the paper manufacture 
(2 )  may also play a role in this connec-
tion. I t  follows that the paper charge, 
and the electroosmotic flow arising from 
the zeta potential thus produced, should 
increase with the 11-1. In  fact, in elrctro-
phorctic analyses where dextran was em-
ployed to mcasurc the electroosmotic 
flow (31, we found that the migration 
tcndrd to incrcasc in approximate pro-
portion to the p H  from pII 4.0 to 7.0. 

Pretreatment of the papcr in order to 
avoid adsorption has been attempted ( 4 )  
but so far has not mrt  with success. We 
therefore introduced, among other fac-
tors, a correction for this effect in thr 
calculation of electrophoretic migration 
rates and found complete agreement be-
tween the mobilities determined by open-
strip paper electrophoresis and those ob-
tained by the Tiselius method ( 3 ) .  

Chromatographic R,  values were 
chosen to evaluate adsorption, since pro-
tein migration would not br subject to 
any forces other than the solvent d i ~ -
placement by capillary action ( 5 ) .  T r n  
microliters of dialyzed solutions of nor-
mal human albumin ( 5  x 10-*M) and 
gamma globulin ( 2  x 10-'M) were ap-
plied on 3- by 49-cm strips of Munktell 
papcr No. 20/150 2,5 cm above the buf-
fer level, after 18 hours of equilibration 
( 6 ) .  Sodium and zinc acetate buffers of 
I,/:! 0.015 were uscd as part of pur stud-
icts on protein-zinc interactions, and thr 
ascending chromatograms were devel-
oped for 120 minutes at 23OC, aftrr 
t\,liich they were stained and scanned, as 
in clcctrophorcsis. Each of thc points 

7 GLOBULIN 

jdiurrl ( 8 ) and zinc (0- - -0) 

rccordcd represents the mean of four 
determinations with a maximal variation 
of about 5 percent. 

The lif minima of albumin (Fig. 1 )  
indicating maximal adsorption at p H  
4.85 in sodium and at plI 6.00 in zinc 
acetate coincided with the isorlcctric 
points in the same mcdia as found in 
our el(,ctrophoretic analyses. l 'his is in 
accordance with the early literature on 
this subject dealing with adsorption on 
collodium and charcoal ( 7 ) .  Gamma 
globulin, however, showcd in sodium 
acetate a broad Rf  minimum constant 
from pH 4.0 to 6.8, the upper limit of 
which roughly corresponds to the isoelec-
tric point. Analogous results for immune 
globulin were obtained by Shrpard and 
Tiselius (8) from studies on silica gel. 

Under thc conditions employed, 
gamma globulin was more strongly ad-
sorbed than albumin in sodium buffer. 
The  difference amounts to 4.5 percent 
at pII 5.0 and incrcasrs to above 10 per-
cent toward the extremes of the experi-
mental pII  range. When, in order to 
establish conditions prcirailing in the 
whole serum. 1 ml of albumin solution 
\\.as addrd prr  100 rnl of buffcr at  pH 
4.05, gamma g lobu l i~~adsorption fell 
to the albumin lc~vrl, evidently owing 
to a partial ncutrali7ation of the paper 
charges by albumin. The implications of 
this fact are discus$cd in another report 
13). 

' Ihc  fundamrntal rolr of electrostatic 
intrractions in adsorption is emphasized 
hy rxpcrimrnts with a practically non-
ionizrd s~~bstanccas dcxtran. Whereas 
for a 4-percent aqucoIls dcxtran solu-
tion \\.(* f o ~ ~ n dI < ,  vi~lucssof 0.98k0.02 
throughout the \\,hole scrics, Tisclius ( 4 )  
points out that salmir~c.,which mainly 
1)rars $tronqly ioni7rd ( '~tionicgroups, is 
ro firmly held hy paper in clectrophorcsis 
th'it "tailing" impedes the observation 
of cornpollnds ivith lower mobilities. 

Morrovcr, when the electrostatic fac-
tor is strcssrd, the results indicate that 
the protein nr t  charge is of secondary 
importance in the interaction with papcr 
centers, which will be sustained by thr  
cationic groups of the protein. The  rea-
son for the adsorption falling off in 
strongly acid mcdia will thus be the lo\v 
charge on the papcr, and its decrease 
above the isoelcctric point of the protein 
will be due to the diminution of the posi-
tive protein charge. IIcncc, adsorption 
will be maximal in a zone around the 
isoclcctric point, where it could be 
further enhanced by the decrrase of the 
zeta potential, which produces a lessen-
i n ~of tlie intermolecular repulsion. 

The  increment of positive protein 
c,harge by formation of zinc complexes 
may thus be considered the main reason 
for the difference between R f  values in 
zinc and sodium acetate. Adsorption at 
t l i ~same pH's was seen to be signifi-
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cantly higher in the former, and the dif- 
ference increased substantially above fiH 
5.0 toward the zone known to favor in- 
tense protein-zinc interactions. 

After rigorous standardization of the 
experiments, the results were reproduc- 
ible within 1-percent variation, and the 
values may be regarded as one of the 
physicochemical constants of a protein. 
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Peralta Complex-a Sonom 
Variant of the Cochise Culture 

Last year I reported on the examina- 
tion of seflen camp sites west of Hermo- 
sillo, Senora, Me$co, that represented a 
prepottery, lithic complex very similar in 
type to the Cochiie culture of south- 
eastern Arizona ( I ) .  This material is 
most comparable to the San Pedro stage 
of the Cochise, which in Arizona has been 
dated approximately 3000 to 500 B.C. 

During the summer months of 1955, as 
a research associate of the Instituto In- 
teramericano, I instigated an archeologi- 
cal research program in western Mexico 
(2). The field survey was concentrated 
primarily along the coasts of Guetrero 
and Colima and in northern Nayarit; 

Table 1. Types 

Artidacts 

Fig. 1. Artifacts from the "Peralta" Co- 
chise, Sonora: A, B, projectile points; C, 
D, I ,  thd scrapers; E, 1, K, M, single 
flakes; F, G, H, L, side scrapers; N, cobble 
end chopper. 

Fig. 2. Sweral examples of the cobble 
choppers, the shapes of which are similar 
to those of the 'southeastern Calidomia 
region. 

of artifacts. 

Sites 
Total 

D E F G H I J  

Metates 
Manos (including fragments) 
Projectile points 
Knife blades 
Scrapers 
Crude primary flakes 
Cobble choppers 
Miscellaneous 
Total 

other limited investigations were under- 
taken in Michoacln, Guanajuato, Jal- 
isco, and Sinaloa. Near the conclusion 
of the survey, several additional areas 
were investigated in western Sonora to 
complement previous studies; as a part 
of this survey, four of the principal 
Peralta sites were revisited. 

During the original 1953 survey, seven 
camp sites were located, with the subse- 
quent collection of 146 stone artifacts. 
These included percussion-flaked side ' 

and end scrapers, crudely flaked knife 
blades, large primary flakes, cobble chop- 
pers, and occasionally projectile points, 
the latter comparable to the San Pedro 
stage of the Cochise and to the Pinto- 
Gypsum points of California. 

As a result of the 1955 investigation. 
another collection of 126 stone artifacts 
was made, primarily to collect all the 
available surface material before the pos- 
sible loss of the sites to pending cultiva- 
tion (Figs. 1 and 2). 

In addition, three new, though skimpy, 
sites were located in the same area, and 
36 more specimens were found. Thus, to 
date, a total of 308 artifacts have been 
collected from the entire site area. 
Scheduled plans for a 1957 survey will 
test-excavate several of the more impor- 
tant sites, and the entire surrounding 
region will be completely surveyed to as- 
certain the extent of the distribution of 
the material. 

Surface finds made during the 1955 
survey included material similar to that 
previously described in the preliminary 
report ( I  ). However, in the second sur- 
vey, 1 was fortunate to locate fragments 
of two metates, none of which had been 
encountered previously. These fragments 
indicate two milling types: ( i)  a shal- 
low basin made of granite and (ii) a 
smaller, thin, flat slab made of shale. 
Numerous one-handed, asymmetrical, 
bifaced manos were found, during both 
seasons, scattered over most of the sur- 

-face area. 
A brief, preliminary tabulation of the 

variety of types of artifacts presently di- 
cernible from these ten sites is given in 
Table 1. 

The artifacts will be d e p i t e d  with 
the Biblioteca y Museo de Sonora in 
Hermosillo (Fernando Pesqueira, direc- 
tor), when the study is' completed. 
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