
end of the animal is excited by the elec- 
tric impulse is not understood. (iv) The 
swimming response appears to have a 
rather specific threshold of stimulation. 
But to divorce this response completely 
from all phasic activity one would have 
to establish the existence of a swecific 
receptor-effector mechanism for this re- 
sponse that could operate independently 
of phasic activities. The existence of such 
a mechanism in the simple actinian 
nervous system does not seem probable. 
A possible answer might be that the 
swimming response is a combination of 
accelerated phasic activities. 

Figure 1 shows that the general mo-
tions of Stomphia  are the same motions 
found in slower phasic activity. Likewise, 
this sequence of movements closely le- 
sembles that of the feeding activities of 
Metridzum senile as described by Batham 
and Pantin. Therefore, the swimming 
response may be all the typical phasic 
activities in sequence accelerated to a 
high degree by the presence of the star- 
fish or the starfish substance. 

Further work is in progress at  these 
laboratories; special emphasis is being 
placed on the description of the neuro-
musculature system of this anemone. 

C. S. YENTSCI~ 
D. C. PIERCE 

Department of Oceanography, 
University of IYashington, Seattle 

References and Notes 

I. 	 This work was partly supported by Office of 

Naval Research contract N8onr-520/III with 

the University of Washington (Contribution 

No. 190 from the Department of Oceanog-

raphy.) Ackno~rledgment is extended to Rich- 

ard H. Fleming, executive officer, for the use 

of the departmental facilities; to M. P. Wen-

nekens and E. E. Collias for their technical 

assistance, and to L. M. Passano and D. L. Ray 

for their many helpful suggestions during the 

preparation of this report. 


2. 	 Four copies of this film are available, two a t  
the Department of Oceanography and two a t  
the Department of Zoology, University of Wash- 
ington, Seattle. 

3. 	 H. M. Milliean. Nature 96. 619 11916). 
4. 	 T .  A. ~tepGensbn,The ~ i i t i r hSea Anemones 

(Ray Society, London, 1935), vol. 2. 
5. 	 E. 1. Batham and D. F. A. Pantin., "1. Exbtl.. 

0 i o i  27, 377 (1950). 

22 July 1955 

Variations of Nitrogen-15 
Abundance in Naturally 
Occurring Substances 

It has been shown that the isotopic 
abundances of many of the lighter ele. 
ments are not constant (1) .  This paper 
is a report of some measurements on the 
variation of the N15 abundance in a 
number of naturally occurring substances. 
The absolute abundance of N15 in atmos- 
pheric nitrogen has been measured to be 
0.365 percent ( 2 ) .The N1j to N14 ratio 
in the N, isolated from the samples has 
been compared direcrly with the ratio in 

standard atmospheric N,, and the results Inorganic nitrates were quantitatively 
are expressed as parts per 1000 difference reduced to ammonium salts by reduction 
from the N15 to N14 ratio in the stand- with iron in dilute sulfuric acid ( 4 ) , fol-
ard : lowed by oxidation to N, and purifica- 

tion. The N, from natural gas was iso-
lated by passing the gas through a liquid 
nitrogen trap and then cycling the non- 

Protein nitrogen was reduced quantita- condensable fraction over hot CuO-Cu 
tively to ammonium salts by the stand- at 700°C until a constant value for the 
ard Kjeldahl digestion, followed by oxi- N l j  to N14 ratio was obtained. In several 
dation to N, by sodium hypobromite cases, the sample was separated from a 
( 3 ) .  Since this procedure alone did not large excess of helium by trapping the 
yield sufficiently pure samples, the N, N, in charcoal a t  liquid nitrogen tem-
was purified by repeated passage over perature and pumping off the noncon-
Cu-CuO at  700°C in a carefully out- densed helium with a Toeppler pump. 
gassed quartz furnace attached to a liquid The N, from rocks and minerals was 
nitrogen trap. obtained by heating 100-5 portions of the 

Table 1. Variations in N1' abundance compared with standard atmospheric r\;2 of local 
origin. 

Difference 
in N16/Nl4 

Sample Origin 
ratio from 
standard 
(parts per 

1000) 
Plant protein 

Leaves, white clover Local 
Leaves, dandelion Local 
Leaves, red oak Local 
Leaves, cedar Local 
Leaves, American elm Local 
Weeds Local 
Oats Unknown 
Seaweed Tokyo Bay, Japan 

Animal protein 
Egg, domestic chicken Local 
Clam flesh Atlantic Ocean 
Lamb flesh Unknown 
Milk Local 
White rat, brain tissue Local 
\IThite rat, lung tissue Local 
White rat, liver tissue Local 
White rat, blood Local 
White rat, skin and hair, thorax Local 

Peat and coal 
Peat Eire 
Peat Junius, N.Y. 
Lignite Bowman, N.D. 
Bituminous coal Pittsburgh, Pa. 
Cannel Cannel City, Ky. 
Anthracite Gunnison, Colo. 
Anthracite Lehigh, Pa. 

Oil and gas wells 
Ella Well Hunton Lime Formation, Okla. 
Plaisted No. 1 Marchand Formation, Okla. 
Steve No. 1 Upper Bradley Formation, Okla. 
Steve No. 1 Lower Bradley Formation, Okla. 
Fletcher No. 10 Marchand Formation, Okla. 
Bitt No. 1 Hart Formation, Oltla. 
Matheson 96-percent methane Unknown 
Natural gas Washington County, Ark. 

Rocks and Minerals 
Granite Chelmsford, Mass. 
Granite Milford, Mass. 
Pitchblende Great Bear Lake, Canada 

Inorganic nitrogen 
Chile nitratite Tarapaca, Chile - 2.6 
Sal ammoniac Paracutin, Mexico 13.0 
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powdered sample with CuO at  750°C 
for 4 hours in a carefully evacuated and 
outgassed Vycor flask that was connected 
to the vacuum system. The evolved gases 
were passed through a trap at liquid ni- 
trogen temperature and treated with hot 
CuO-Cu. The standard atmospheric ni- 
trogen was isolated from air by passing 
air repeatedly over cleaned copper turn- 
ings in a quartz tube at  700°C and then 
through a liquid nitrogen trap. 

The mass spectrometer is of the de- 
sign described by several workers for the 
measurement of small differences in iso- 
tope ratios (5) .  Mass spectrometry of 
nitrogen is troubled by the presence of 
background peaks in the instrument at 
mass 28 and 29. The background peaks 
were less than 0.1 percent the size of the 
signal peak at mass 28. The procedure 
of rapidly shifting from the standard ni- 
trogen sample to the unknown sample 
minimized the effect of this background. 
I t  is imperative that N, samples be free 
of carbon monoxide, which gives an in- 
terfering mass spectrum. This problem 
was solved by passing the gas over hot 
CuO and through a liquid nitrogen trap. 
Several samples were prepared and their 
N16 content was measured both before 
and after repeated treatments in this 
manner. There was no detectable change 
in the N16 content. 

In  order to avoid isotopic fractionation 
in sample preparation, all operations were 
checked to insure quantitative yields. The 
estimated precision on each of the results 
listed in Table 1 is 2 0.5 parts per 1000. 

THOMASHOERING 
Drpartment of Chemistry, Unizersity 
of Arkansas, Fayetteville 
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Differentiation and Separation of 
the Tetracycline Antibiotics 
by Countercurrent Distribution 

Recently, the discovery of tetracycline 
( I )  in Streptomyces elaboration products 
has increased interest in methods de-
signed to differentiate among the mem-
bers of this family of compounds. 

In the past, various procedures (2-6) 
have been reported for carrying out such 
a differentiation; these methods are for 
detection only and have as yet had no 
extension into the field of separation. 

The countercurrent distribution system 
consisting of McIlvaine's phosphate-
citrate buffer at p H  4.5 versus chloro-
form has beer, used in these laboratories 
for some time for the analytic separation 
of mixtures of the known tetracycline an- 
tibiotics. In a 50-tube distribution with 
this system, the peak tubes observed are 
as follows: chlortetracycline 26, tetracy- 
cline 39, and oxytetracycline 44. These 
values correspond to K aqueous/solvent 
values of 1.13, 3.90, and 8.80, respec-
tively. 

Pigments with a strong absorptive ca- 
pacity in the ultraviolet, such as anhy- 
drotetracycline ( 7 ) ,  usually localize in 
the low-numbered tubes because of their 
excellent solubility in chloroform; thus 
their presence does not interfere with the 
ultraviolet determination of the peak 
tubes, which is carried out on the upper 
phase at a wavelength of 265 mF after 
suitable dilution. 

After the theoretical curves for each 
component have been calculated, the per- 
centage composition of a mixture such 
as one containing tetracycline and chlor- 
tetracycline can be calculated within a 
few percent of the bioassay, via the peak 
heights as determined spectrophotometri- 
cally. 

The method haq been used not onlv on 
purified preparations but also on crude 
preparations, such as those obtained from 
butanol extractions of fermentation 
beers. Samples assaying 300 to 500 @g/ 
mg have given satisfactory results in the 
identification of major components (not 
traces) when as little as 3 to 5 mg was 
placed in the first tube of a 50-tube appa- 
ratus containing 10 ml of each phase. If 
larger samples are used, as little as 1 per- 
cent chlortetracycline in tetracycline can 
be detected. 

A change in pH from 3.5 to 5.5 seems 
to have little effect on the position of the 
peak tubes. Since the buffer can be made 
up in the range of pH 2.2 to 8.0 and 
since the solubility of the tetracyclines 
increases sharply at lower pH values, 
higher charges can be accommodated at 
a slightly lower pH (for example, 3.5). 
By the use of such higher concentrations 
in a larger apparatus, sufficient material 
can be handled to give a useful separa- 
tion. 

This method will be described in more 
detail in a forthcoming publication (8). 

P. PAUL MINIERI" 
A. G. MISTRETTA~ 

American Cyanamid Company, 
Pri?zeeto?z,Nezv Jersey 
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Localized Electroretinograms from 

Isolated Poikilothermic Retinas 

with Macroelectrodes 

What effect does the stimulation of 
some retinal elements have on the effect 
of stimulating others? Is there a real 
effect, or only an apparent one caused 
by stray light, chiefly from scattering in 
the dioptric media of the eye? 

The interchangeable effects of stimu-
lus area, duration, and intensity on the 
electroretinogram (ERG)  of the intact 
frog eye were considered by Granit ( 1 )  
to be evidence for interaction of retinal 
elements. Fry and Bartley (Z), using the 
intact rabbit eye, showed that stray light 
could explain the apparent interaction 
and that, indeed, the ERG was mainly 
a response to stray light within the eye. 
Granit, Rubinstein, and Therman ( 3 )  ob-
tained results apparently supporting in- 
teraction when they minimized stray light 
by using small stimuli of low intensity in 
an excised and opened frog eye. Re-
cently, the stray light theory of Fry and 
Bartley has been rcvived and confirmed 
for the human ERG (4 ) .  This, together 
with the inconclusive character of the 
evidence for retinal interaction, raises 
several questions regarding the effects 
that stimulation of one retinal locus may 
have on the response from another locus. 

TVe have recorded ERGS from isolated 
frog (Rana pipiens and R.  catesbeiana; 
and terrapin (Pseudemys elegans) ret-
inas. We removed the retina under sub- 
dued illumination and placed it flat on a 
black felt pad that had been soaked 
in Ringer's solution. The preparation 
was placed in a black box to minimize 
further any effects from stray light. 
Thread wicks from silver-silver chloride 
electrodes were led to any desired points 
on the surface of the retina, and another 
to the supporting pad. Two channels of 
alternating-current amplification led to 
a dual-beam cathode-ray oscilloscope and 
permitted simultaneous registration of 
potential changes that occurred between 
two pairs of electrodes, if desired, or be- 
tween one pair of electrodes if the second 
beam was used for a time scale and 
stimulus marker. 

Each stimulus was a 1-mm spot of 
light of adjustable intensity and duration. 
Two such spots can be presented at any 
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