
nated. For dead carbon, all but one of 
the samples was made by burning lamp- 
black. One was made from tank GO,, 
precipitated as CaCO, and carried 
through the usual purification process. 

The results of the runs on the second 
batch of CO, are shown in the upper 
part of Fig. I .  Each run is indicated in 
its proper place on the day-of-the-month 
scale, and the standard deviation is 
shown. The gap between 17 and 26 April 
represents a period when the apparatus 
was shut down, because I was out of town. 
Smaller groups represent times when 
other samples, unrelated to the Sandia 
material, lvere run. They are not plotted, 
since they have no connection with 
the problem at hand. The line marked 

is 	an estirnatc of the "infinite age" 
counting rate, on the basis of the cali- 
bration runs sholvn. Its slope is caused 
by the gradual drift in the background 
counting rate over the period of rnore 
than a month. Such a drift is usual. Lines 
are shown that represent the counting 
rates for other ages, as labeled. Zero age 
would be 5 counts/min above "infinite" 
age. The Sandia samples are indicated by 
circles. The one on 1 2  -4pril is a 48-hr 
run. The ones on 29 April and 1 May are 
two successive 48-hr runs on the sarne 
counter filling. 

I n  the lower part of Fig. 1 is shown 
the result for the tusk material received 
in 1954. O n  the basis of all the runs 
made on the tusk material, lve can say 
that there appears to be no significant 
difference in counting rate between the 
Sandia sarnples and the control samples 
of dead CO,, ~vhen the statistical limits 
and the degree of consistency between 
runs are considered. With regard to the 
lower limit that can be placed on the age, 
the diagram speaks for itself. Twenty-five 
thousand years would certainly be a very 
conservative lolver limit. A lolver limit 
of 30,000 years would be consistent with 
the usual practice in assessing limits of 
error. 

The  great age of the Sandia tusk natu- 
rally raises the question whether it is con- 
temporary with the evidences of habita- 
tion among which it was found, or 
whether, instead, we have discovered that 
among the men who inhabited the cave 
there were archeologists who collected 
and brought home tusks belonging to 
earlier times. Although the probability 
that such an explanation is correct is 
small, it nevertheless emphasizes the need 
for C14 measurements on other material 
from the same level. 

H. R. CRANE 
Harrison M .  Randall Laboratory 
of Physics, Uniuersity of Michigan, 
A n n  Arbor 

Notes 

1. 	This work was supported by the Michigan hie- 
morial Phoenix Project. 

2. 	 The  remains from the protein materials, such 
as blood, as distinguished from the simple, acid- 
soluble compounds, such as the carbonates and 
the phosphates. 
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Consensual Pupillary 

Response in Birds 

Although thc consensual reflex has 
bccn reportcd by No11 ( I )  to occur in 
blrds, the behavior of thc two pupils upon 
the stimulation of one eye with light is 
so markedly different that the question 
arises whcther the apparent conscnsual 
contraction is a true rcflex. I n  thc typi- 
cal conscnsual lcflex of mammals, a 
beam of light directed into one eye 
causes the pupils of both eyes to contract 
simultaneously, and the contractions are 
cqual in amount and duration. I n  the 
bird, on thc contrary, thc pupil of the 
stimulated eyc contracts more promptly 
and with a greater contraction than does 
the pupil of the nonstimulated eyc. 
Furthermore, the contraction of the 
pupil of thc nonstimulated eye is capri- 
cious. I t  appcars irregularly and varies 
in intensity and duration, and it is inde- 
pendent of thc reaction of the pupil of 
the stirnulatcd cye. Consequently, it is 
ebldent that if this slight, often mornen- 
tary, rcaction of thc contralateral eye is 
a consensual pupillary reflex, it is 
markedly difierent from that of man and 
of othcr mammals. 

T h e  possibility that this small variable 
contraction of the pupil of the nonstimu- 
latcd eye of the bird is not a reflex 
rnechanim at all, but is instcad a re-
sponse to direct stimulation of the light, 
was suggcstcd by somc observations on 
pigeons. I f  one flashcs an ordinary two- 
cell pencil flashlight into one eye of the 
pigeon so that thc bearn of light strikcs 
the eye along the optic axis, the light 
will pass through thc hcad of the bird 
and through the opposite eye. The pupil 
of the oppositc eye will bc illuminated 
to an intensity that is clcar and unmis- 
takable. A dissection of the hcad of 
the pigeon rcveals that thcre is less than 
1 rnillimetcr of transparcnt bone and 
tissuc between the two optic orbits. A 
beam of light can readily pass through 
this thin structure that intervenes be-
tween the two cyes. (Detailed micro- 
scopic drawings of thcsc structures are 
g i ~ e n  in Chard and Gundlach, 2.) 

As a result of this illumination from 
the rear, the retina is subject to dircct 
stimulation. M7hen this occurs, the pupil 
of thc nonstimulated cyc contracts. Since 
the light is greatly rcduccd in intensity 
because of thc passage through the hcad, 
the contraction is necessarily smaller 
than that of the pupil of thc cyc upon 
which the light directly impinges. If the 
beam of light enters the first cye at too 

grcat an angle to pass through the head 
and strike the cye on thc other side, then 
there is no consensual contraction. The  
obscrved variability in duration of the 
conscnsual rcaction is then the result of 
a shift in the dircction of the bcaln of 
light. I n  othcr ~vords, what has appcarcd 
to be a conscnsual pupillary rcflex in 
thc bird is, in fact, nothing but the re- 
action of the pupil to thc direct stirnu- 
lation of light passing through the head. 

Additional support for this conclusion 
has bcen obtained frorn obsen~ations on 
the owl. The  bisual axes of thc olvl arc 
nearly parallcl, and the projection of a 
beam of light directly upon one eye docs 
not permit the light to pass through the 
head in the dircctlon of thc oppositc eyc. 
No consensual pupillary contraction 
whatsoever can be seen in thc olvl. 

O n  the basis of these findings some 
cbiclence is now a\ailable that indicatcs 
that there is a functional, as ~ ~ 1 1  as an 
anatornic, cliffcrence between the visual 
systems of the bird and the mammal. As 
expected, the e\idencc shows a greatcr 
indcpcnclcnce of function between the 
two eycs of the bird than therc is be- 
t~vcen the two eyes of the mammal. 

JACOB LLYISI 
Vctc iuns  Adnlinistration Hospital, 
West  Hazlcn, Connecticut 
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Our Upper Colorado River Project 

Paul B. Sears expresses the opinion 
that, in regard to the much discussed 
Upper Colorado Irrigation Development 
(and ebiclently the Echo Park Dam) "the 
remedy is simple . . . such aspects of 
major problems (should) be referred to 
competent boards of scientists" [Science 
121, 5A ( 2 9  Apr. 1955)l. 

Perhaps too many people-scientists 
included-have the feeling that the Echo 
Park Dam is the maior noint of conten-
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tion in this controversy. Certainly every- 
one should know that California has a 
high-powered, well-financed committee 
whose main job is to prevent any irriga- 
tion development on the Colorado River 
above Lake Mead. This committee has 
been successful in persuading the nature 
lovers of the nation to oppose the Upper 
Colorado River projects, paying no at-
tention to the promise of federal authori- 
ties to the people of that region that a 
storaqe project would be permitted when 
thc Dinosaur Monument was cxtcnded in 
area. Thousands who havc not scen 
Dinosaur National Park have responded 
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to the plea to "Save Our National Parks" 
by urging their Senators and Congress- 
men to oppose the Upper Basin Project. 
The fact that the proposed dam is above 
the dinosaur "burial ground" and that 
the reservoir would enable thousands to 
see the grandeur of the canyon, instead 
of the few who see it now, seems to have 
no effect upon the "saviors" of our na- 
tional parks who give Westerners, the peo- 
ple who know our parks and are most 
eager for their protection and proper use, 
no credit for not wanting them spoiled. 

California does not tell these nature 
lovers about the Colorado River Com- 
pact, which assigns to the Lower Basin 
States a fixed amount of 7.5 million acrc- 
feet of water annuallv-not 50 wercent of 
the current flow-and makes the Upper 
Basin assume the shortage, if any, that, 
without storage, the Upper Basin must 
absorb in low water vears. Obviouslv 
farmers and townspeople in the Upper 
Basin will look with disfavor and distrust 
upon any scheme decided by "experts" 
to appropriate most of the water that 
originates on their lands for the use of 
those on the farms and in the cities of 
California. Opposed to such "experts" 
are sorne of the best irrigation engineers 
in the world. U.S. Bureau of Reclama-
tion engineers, and others who have ex-
amined and recommended the locations 
for dams and reservoirs. 

There is no doubt of the sincerity of 
the wildlife conservationists, but the com- 
plete conservation picture should be pre- 
sented to the public, and the water rights 
of the people of the upper states should 
be protected. This does not necessarily 
mean the loss of an area of great impor- 
tance in a national park. 

A. D. M ~ I N A T  
Department of Botany, Colorado 
State College of Education, Grcelcy 

A. D. Moinat renders a service in 
pointing out the basic conflict of regional 
interests involved in the Upper Colo-
rado problem-a complication, but by 
no means the only one, that may be un- 
familiar to many whose attention is fixed 
on the single Dinosaur National Monu- 
ment issue. 

My communication to ~ h i c h  he refers 
was actually concerned with more ele-
mentary aspects of this and other prob- 
lrms of policy, namely, the physical and 
biological facts that are amenable to sci- 
entific study. I do not for a moment pro- 
pose that scientists take over the normal 
legal and political operations whereby 
policies are determined. I am trying only 
to urge that those whose btisiness it is to 
shanr policy do not work blindly or in 
willful dirregard of cold facts. Charge 
and countercharge, claim and counter-
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claim are not substitutes for competent 
studies in field and laboratory. 

If the advantage of having the scien- 
tific facts in hand when large public 
issues are being settled is not self-evident, 
surely the benefits that scientists have 
conferred upon our civilization entitle 
them to contribute, within the field of 
their special competence, toward the 
solution of such issues. 

Incidentally, I have avoided taking 
either side of the Upper Colorado issue, 
although quotations from my writings 
have been used as ammunition and, 
doubtless, as targets. I do not have suffi- 
cient firsthand information to judge the 
relative merits of the contending parties. 
What I am insisting on is a more rational 
approach to costly public enterprises. 
First get the facts, then hammer out the 
solution. Such a program can injure no 
one, except those on shaky ground. Given 
all the facts possible, policy-makers need 
not fear that thcy will ever be faced with 
technologic unemployment. 

PAUL B. SEARS 
Conservation Progranz, Ya l e  University, 
N e w  Hurlen, Connecticut 
21 July 1955 

"Sunglasses" in Two Anoline 

Lizards from Cuba 

In a number of lizards belonging to 
the families Lacertidae, Teiidae, and 
Scincidae and in Cordl~losau~us(Ger-
rhosauridae) and Lanthanotus(Lanthano-
tidae), there is present in the lower eye- 
lid a transparent or semitransparent 
"windo\vn that permits some degree of 
vision when the eye is closed. This condi- 
tion is thought to be a stage in the evo-
lution of the "spectacle" found in certain 
genrra of the Lacertidae, Teiidae, and 
Scincidae and in most geckos, all py-
gopodids, all xantusiids, and all snakes; 
in these the whole lower eyelid is trans- 
parent and fused to the upper lid as a 
permanent immobile protective cover for 
the eye. 

In the course of study of the West In- 
dian members of the genus Anolis (fam-
ily Iguanidae), it mas found that two 
closely related allopatric forms on Cuba 
have just such a semitransparent "nin-
don" as has been repeatedly described in 
lacertids, teiids, and so forth. In Anolis 
lucius three black-bordered semitranspar- 
ent scales form most of the window 
Fiq. 1 ) ;  in Anolis argenteolus only two 
black-bordered semitransparent scales are 
involved (Fig. 2 ) .  In  both forms the area 
of the lid window is small enough that, 
in a fd ly  open eye, the window is com- 
pletely concealed in a fold of the lower 
lid. 

This appears to be the first record of 

such a condition in the fanlily Iguanidae 
(although we believe that the phenome- 
non is commoner in lizards than the 
present published records indicate) ; 
moreover, the occurrence of a lower eye- 
lid window in those anoles is also of in- 
trrest for an ecological reason. 

Barbour and Ramsden ( I )  found A .  
lucius in the vicinity of limestone cliffs, 
usually crawling about on the rocks at 
the entrance of caves. Thev record that 
although A .  argenteolus also occurs on 
limestone it is found much more often 
than lucius on the trunks of trees or on 
the sides of buildings but usually only 
near outcroppings of limestone rock. 
More specific information. is provided by 
Rodolfo Ruibal (University of Califor-
nia, Riverside) who has collected A.  
lucius in Camaguey, Cuba. I-Ie writes 
(2): "It is very typical of limestone cliffs 
and caves. I-Iowever, like all animals it is 
sometimes found away from its 'typical' 
habitat. In caves it certainly is found 
anywhere in the twilight zone and of 
course runs out into the sun-lighted zone 
as well." 

Two large recent collections of A.  
lucius have been made in caves; and both 
E. T .  Willis ( 3 ) ,  collecting in Oriente, 
and Wilfred T .  Neil ( 4 ) ,collecting in 
Matanzas, were very much impressed 
with the geckolike appearance and ac-
tions of the species and their obvious 
adaptation. to the twilight zone. The 
specimens collected by \\'illis were found 
on the cave walls 75 to 100 feet below 
the surface of the ground. Those col-
lected by Neil were in the ttvilight zone, 
clinging upside dorvn to the ceiling. 

The Anolinae are typically diurnal, 
sight hunters in which vision plays a great 
part also in their sexual display and ter- 
ritoriality. Garth Undertvood (5) has 
called attention to the adaptation of 
A n o l i ~for an active diurnal arboreal life 
by his discovery of two foveae in the 
retinas of three Jamaican species of the 
genus. Only two species within this very 
large genus are suspected of having a 
partly cave habitat and a partly crepus- 

Fig. 1 .  Eye of Anolis lucius. 

Fig. 2 .  Eye of Anolis argenteolus. 
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