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K Leopard Frog Supply 

The northern leopard frog Rana pi- 
piens has been for many years the princi- 
pal amphibian used for biomedical re- 
search and teaching. Unfortunately, 
such frogs of northern origin are no long- 
er available in significant quantities and 
biological supply houses have turned to 
other regions, notably northwestern 
Mexico, as a source of frogs. The biol- 
ogy of these Mexican frogs is clearly dif- 
ferent from that of the northern R. pi- 
piens, a matter that was extensively dis- 
cussed at a symposium on the laboratory 

'4>4K>'4'4 frog (1), which was attended by major 
commercial frog suppliers. Recently it 
has been shown that, in the region of 
northern Sinaloa, Mexico, where most of 
these leopard frogs are collected, no R. 
pipiens are to be found. Instead, there 
exist two sympatric species of leopard 
frogs, R. berlandieriforreri and R. mag- 

e naocularis (2). Commercial collections hoiuogenot made in this area from October through 
March contain about 80 percent R. her- 
landieri forreri and 20 percent R. mag- 

naocularis. During other times of the seconds! year even fewer R. magnaocularis are found in these collections. Northeastern For homogenization, disper- Mexico has now become an additional 
sion, defibration and source of leopard frogs, and collections 

emulsification, nothing from this region are composed of R. ber- 
works quite like a Poly- landieri berlandieri. 
tron. Utilizing the Willems For reasons unclear to us, commercial 

'High Frequency Principle", houses are now supplying Mexican leop- 
the Polytron combines ultra- 

sonic energy with mechanical ard frogs designated as "Rana pipiens 
shearing action to homogenize berlandieri. This ts an unsattsfactory 

virtually any type of tissue circumstance, not only because of the er- 
small organs, soft bones, muscle, roneous nomenclature, but because arti- 

cartilage, even an entire mouse4 des are beginning to appear about re- 
Because of its unique shear- search, the meaning of which will be 

ing effect, the Polytron outperforms questionable, since the actual species on 
any blender, mixerorsimilar homogenizer, which the work was done is not known. 

and requires only 30-60 seconds to do Of more serious consequence is the fact 
what other instruments do in 15 minutes or that some investigators may think that 

more. This rapid action is an important advan- they are working on R. pipiens when ac- 
tage when working with heat-sensitive tually they are not. If there were no sig- 

The Polytron system offers a wide nificant physiological differences among 
selection of models, generators and speeds to the various species of leopard frogs, the 
provide ideal conditions for homogenization as error in nomenclature would present no 
dictated by type of material, experimental major problem; however, this is not the 
conditions and desired end result. For an case. It has been pointed out in one dem- 
informative brochure, write: Polytron Division, onstration of such physiological dif- 
Brinkmann Instruments, Cantiague Road, ferences that melanophores of frogs of 
Westbury, N.Y. 11590. In Canada: 50 Galaxy southern origin (R. berlandieri forreri) 
Boulevard, Rexdale (Toronto), Ont. contain a preponderance of p-adrenergic 

receptors, while those from northern 
frogs (R. pipiens) contain mostly ci-adre- 

B rinknIonn . nergic receptors (3). Other physiological 
differences among leopard frog species 

Polgfron? include variations in reproductive cy- cles, in temperature tolerance, and in en- 
Circle No. 3 on Ieaders' Service Card zyme composition. The last is well mani- 
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fested in the heterogeneity of isozyme in 1971 (1). In that report NSF predicted 
patterns among leopard frog species (4). that there would be a 40 percent surplus scan n in g 

We wish to emphasize that the various of engineering Ph.D's by 1980. How- 
leopard frog species possess different bi- ever, the prediction was partially based elect rophoresi s 

ological characteristics that must be con- on the assumption that the production of 
sidered when they are used for experi- engineering Ph.D. 's would continue to in-  1 U ni n S 
mentation. crease during the 1970's. Overlooked 

JOSEPH T. BAGNARA was the fact that engineering doctoral en- 
JOHN S. FROST rollment had already begun to decline 3 Put an end to blind electro- 

Department of Cellular and years earlier, in 1968. Doctoral enroll- phoresis - you can record UV 
Developmental Biology, University ment declined even further after publica- absorbance of an ISCO isoelec- 
of Arizona, Tucson 85721 tion of the NSF report. No surplus has tric focusing or conventional 

yet developed, but it could not realisti- density gradient whenever you 
References cally be argued that there is a shortage, want. The curves tell you 

1. A symposium, "The Laboratory Frog: Aquisi- either. Perhaps the adverse prediction of what's happening now, and 
tion, Nurture, and Health," was held at the an- 
nual meeting of the American Society of Zoolo- the report, even though erroneous, pre- provide a separation history 
gists in Minneapolis, Minn., in August 1972. The 
papers presented were published in Am. Zool. vented the occurrence of the very event useful for identifying compo- 
13, 79(1973). it warned against. nents and distinguishing them 

2. J. S. Frost and J. T. Bagnara, Copeia (No4 2), JOHN D. KEMPER from ampholyte and precipitate 
332 (1976). 

3. M. B. Hadley and J. B. Goldman, Am. J. Physi- College of Engineering, University peaks. Separation time and 
ol. 219, 72 (1970. 

4. J. B. Platz, Copela (No. 4), 660 (1976). of Cal Wornia, Davis 95616 diffusion are reduced because 
the optimum termination point 

References may be easily established. In 
1. 1969 and 1980 Science and Engineering Doctor- addition, the low column vol- 

ote Supply and Utilization (NSF 71-20, Nation- 
al Science Foundation, washington, D.C., ume conserves expensive am- 

Engineering Ph.D.'s 1971). pholytes; internal streamlining 
gives superior scan- 

A statement is made in John Walsh's ning and recovery 
article "The state of academic science: resolution; and sin- 
Concern about the vital signs" (News "Kerfuffle" Identified gle tube design sim- 
and Comment, 10 June, p. 1184) which  plifies loading and 
feel requires correction. Walsh says, The word "kerfuffle" questioned by cleaning.The column 
"Engineering is in the midst of one of its Frank M. MeMillan (Letters, 3 June, p. may be adapted for 
cyclical booms in undergraduate enroll- 1041) is recognized as a noun in volume 2 use with 1cm dia- 
ment but finds the opposite effect in its of the supplement to the Oxford English meter prepara- 
doctoral programs, apparently as a result Dictionary. tive polyacryla- 
of industry's current coolness to engi- "Kerfuffie" is also "curfuffle" (1813) 
neering Ph.D.'s." and "gerfuffie" (1943). Kerfuffie was zones migrate into 

It is true that engineering doctoral en- first spotted in 1959. 
rollment has been declining in recent PHILIP B. JORDAIN gradient' which is 
years, but the evidence does not support 9 Brinkerhoff Avenue, then scanned and 
the reason suggested by Walsh. Cer- Teaneck, New Jersey 07666 fractionated. 
tainly there are some employers who are 
critical of Ph.D.'s, but surveys con- MeMillan appears to suffer from a 
ducted by the Engineering Manpower deficiency of dictionaries. If he looked, 
Commission since 1970 show that 92 to he would find "kerfuffie" in the supple- 
97 percent of engineering Ph.D. 's have ment portion of Eric Partridge's A Dic- 
been employed (or had other personal tionary of Slang and Unconventional 
plans) by the time of graduation. This English (Macmillan, New York, ed. 7, 
employment record is even better than 1970). 
that for B.S. holders in engineering, who McMillan's brilliant analysis is merely 
in recent years have been 86 to 96 per- another example of an unnecessary by- 
cent employed (or had other personal pothesis based on a faulty premise. ISCO analytical and prepara 
plans) by commencement time. Since MURRAY L. LESSER tive electrophoresis equipment 
only a third of engineering Ph.D.'s go to 2474 Hunter Brook Road, 

York 10598 can give you results you can't educational institutions and only 3 per- Yorktown Heights, New get any other way Send for our cent into postdoctoral positions, it is dif- 
ficult to find in this fine employment MeMillan discusses the word "ker- catalog and technical bulletins 
record any evidence of industrial cool- fuffie" as if it had been invented by Nich- to learn more. 
ness. olas Wade. While I cannot give any de- 

A more likely explanation for the nu- finitive origin of the word, its meaning, 
merical decrease in engineering Ph.D. 's to me at least, is perfectly clear and very 

is to be found in the federal govern- expressive. I first heard it while visiting a () 
ment's restrictive attitude toward train- friend in Uganda over a quarter of a cen- IS ing grants and a very negative report of tury ago. The friend was British, an offi- 

Box 5347 Lincoln, Nebraska 68505 the National Science Foundation (NSF) cial in the Uganda Survey. He was de- Phone (402) 464-0231 
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1975 (p. 693) we set forth a number of projects current timing patterns, while 
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____ chemical and Biological I bottomed out and that the country is negligible increase in fertility. His results 
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64-70. recent fertility trends." For one, Gibson rate 2). Gibson characterizes this in- 
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AMERICAN ASSOCIATION FOR The Tris Controversy 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- The manufacture of infants' and children's sleepwear from fabrics con- 

sentation and discussion of important issues related to taming the flame retardant tris(2,3-dibromopropyl) phosphate ceased in Jan- 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by uary 1977. The sale of such garments was banned in April 1977. The fear had 
publishing only material on which a consensus has been been raised that hundreds of thousands of children who have worn Tris- 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- treated garments have sustained damage leading ultimately to cancer. 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the The actions that led to the large-scale use of Tris and to its subsequent 
AAAS or the institutions with which the authors are af- banning were taken in comparative haste. Disposing of the aftermath of the 
fiuiated. 

affair could occupy the courts for decades. Moreover, what has happened 
Editorial Board with Tris could be a forerunner of similar troubles for other products. 

1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN, 
H. S. GUTOWSKY, N. BRUCE HANNAY, DONALD KEN- The next controversial issue with respect to Tris is deciding who pays for 
NEDY, NEAL B. MILLER, RAYMOND H. THOMPSON garments (worth $125 million) left on the shelf after the ban. Far more diffi- 

1978: RICHARD E. BALZHISER, JAMES F. CROW, 
HANS LANOSBERO, EDWARD NEY, FRANK W. PUTNAM, cult might be the legal problems that may arise later when some tndivtduals 
MAXINE SINOER, PAUL E. WAGGONER, F. KARL WIL- who, having worn Tris-treated garments, develop cancer and, blaming Tris, 
LENBROCK 

seek redress in the courts. 
Publisher 

WILLIAM D. CAREY The large-scale use of flame retardants for infants' and children's sleep- 
wear began in 1973. To meet new federal regulations for flammability, most 

Editor 
PHILIP H. ABELSON manufacturers chose polyester into which the retardant Tris could be dis- 

solved by a heat treatment. Tris was cheap, effective, and tests seemed to 
Editoral Staff 

Managing Editor Business Manager show that it was safe. 
ROBERT V. ORMES HANS NUssBAuM About a year ago, however, biochemist Bruce N. Ames, using his Salmo- 
Assistant Managing Editor Production Editor nella/microsome test, found that Tris is mutagenic. Subsequent experiments 
JOHN B. RINGLE ELLEN B. MURPHY 

News and Comment: JOHN WALSH, Editor; PHILIP M. by others with animals showed that Tris could cause kidney cancer in mice 
BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, and rats. Other experiments with rabbits showed that Tris could be ab- 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. Editorial Assistant, SCHERRAINE MACK sorbed through the skin. In one instance, 14C-labeled Tris was painted on a 

Research News: ALLEN L. HAMMOND, Editor; GINA shaved rabbit's skin. In the next few days, a substantial fraction of the 14C 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II 
WILLIAM D. METZ, ARTHUR L. ROBINSON. Editorial was found in the rabbit's urine. In another test, labeled Tris was placed on 
Assistant, FANNIE GROOM polyester fabric and later in contact with rabbit skin in the presence of un- 

Associate Editors: ELEANORE BUTZ, MARY DORE sterile human urine. Subsequently, the rabbit excreted 14C in its urine. 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors: CAITILIN GORDON, RUTH KUL- It was on the basis of this chain of evidence that Tris was banned. There 
STAD, Lois SCHMITT was no proof that Tris would cause cancer in humans or that the chemical 

Book Reviews: KATHERINE LIVINGsToN, Editor; LIN- when baked into a fiber would migrate from polyester through the human 
DA HEISERMAN, JANET KEOG 

Letters: CHRISTINE KARLIK skin. However, considering the number of infants and children involved and 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- the misery that cancer brings, the Consumer Product Safety Commission 

WOLF 

Production: NANCY HARTNAGEL, JOHN BAKER; YA has no alternative but to stop the sale of Tris-treated garments. 
Li SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, When the controversies about Tris shift to the legal arena, some of the 
LEAM RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, weaknesses in the chain of evidence are likely to be spotlighted. One that 
Editor; CORRINE HARRIS, MARGARET LLOYD surely will receive attention is the applicability to humans of animal experi- 

Guide to Scientific Instruments: RICHARD SOMMER ments. The strains of mice and rats employed had been bred especially to be 
Assistant to the Editors: RICHARD SEMIRLOSE 

Membership Recruitment: GWENDOLYN HUDDLE cancer-prone. The untreated male mice employed as controls had an in- 
Member and Subscription Records: ANN RAGLAND cidence of spontaneous liver cancer of about 50 percent. However, the in- 

EDITORIAL CORRESPONDENCE: 1515 Massachu- cidence of spontaneous kidney cancer in these control animals was zero, 
setts Ave., NW, Washington, D.C. 20005. Area code and with large amounts of Tris, kidney cancer was observed. It was the 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instrument, 467-4480; male rat that was most susceptible to Tris-induced kidney cancer and this at 
News and Comment, 467-4430; Reprints and Per- Tris levels about 1 percent of those necessary to induce cancer in the male 
missions, 467-4483; Research News, 467-4321; Cable: 
Advancesci, Washington. For "Instructions for Contrib- mouse. In calculating risk to humans, the incidence in the male rat is used. 
utors," write the editorial office or see page Xi, Science, Does the susceptibility of humans resemble that of rats, mice, or neither? 
26 March 1976. 
BUSINESS CORRESPONDENCE: Area Code 202. Another question is, How many efforts have been made to detect transfer 
Business Office, 467-4411; Circulation, 467-4417. of Tris from garments through the human skin? The answer is that at the 

Advertising Representatives time the Tris ban was promulgated, observations on only two humans had 
Director: EARL J. SCHERAGO 

Production Manager: MARGARET STERLING been attempted. In neither case was transfer detected. 
Advertising Sales Manager: RICHARD L. CHARLES On the basis of the data available in May 1977, the hazards for humans of 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, 11 wearing Tris-treated garments are unknown. The hazards could be quite 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI: negligible. They might be enormous. Narrowing such a gap quickly will not 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- be easy. There are too many unknown factors, such as the carcinogenicity 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- of Tris for humans. We may have to await the passage of years to observe 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent whether the incidence of kidney cancer remains unchanged or increases. 
Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Room 1740, And if there is an increase, we could not be certain of its cause, for other 
11 W. 42 St., New York, N.Y. 10036. Phone: 212PE6 agents might be responsible.-PHILIP H. ABELSON 
1858. 
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Deadline for Nominations: 15 September 1977 
AAAS-Newcomb Cleveland Prize: Contest Year Is Nearly Over 

The deadline for nominations of papers for the AAAS-NeW- Prize, AAAS, 1515 Massachusetts Avenue, NW, WaShington, 
comb Cleveland Prize is fast approaching. Readers are invited to D.C. 20005. Final selection will rest with a panel of distinguished 
nominate papers published in the Reports section of Science from scientists appointed by the Board of Directors. 
3 September 1976 to 26 August 1977. The prize of $5000 and a The award will be presented at a session of the annual meeting at 
bronze medal is now given annually tothe author of an outstanding which the winner will be invited to present a scientific paper re- 
paper that is a first-time publication of the author's own research. viewing the field related to the prizewinning research. The review 

Nominations must be typed and the following information pro- paper will subsequently be published in Science. In cases of 
vided: the title of the paper, issue in which it was published, au- multiple authorship, the prize will be divided equally between or 
thor's name, and a brief statement of justification for nomination, among the authors; the senior author will be invited to speak at the 
Nominations should be Submitted to AAAS-Newcomb Cleveland annual meeting. 

the response of the site to premonitory 
earthquake signals of small events [mag- 
nitude (M) ? 5]. This is a particularly 
difficult problem if the rise time and du- 
ration of a meteorologically induced ef- 

R en orts feet are comparable with the lead time signature for an earthquake. 
Of all the meteorological variables, 

rainfall effects can be the most easily 
confused with anomalous earthquake 
precursors of small events because of the 

Relation Between Earthquakes, Weather, and Soil Tilt episodic nature of both phenomena. In 
an area of extremely low annual rainfall 

Abstract. Two years of local earthquake, temperature, and rainfall data taken (R <20 cm per year) a sudden burst of 
near a tiltmeter site were used in a study of the numerical relation between these rain (R - 1 cm) has produced recogniz- 
phenomena and the recorded tilt response. A least-squares shaping and predictive able effects for more than 2 months dura- 
error filter approach was used. The relations were ranked in part according to the tion with a lag between the input and re- 
root mean square (r.m.s.) error of fit across the entire sample space. The tilt data sponse of the order of days (3). In areas 
with an annual range of tilt of approximately 10 microradians were fitted to the com- of moderate to heavy rainfall (R > 40cm 
bined weather data of temperature and rainfall with a 0.75 -microradian r.m.s. error. per year), such as central California, dc- 
The best fit of earthquakes to these same tilt data is the subclass of events with tailed description of the tilt response to 
magnitude (M) > 2.5 within 30 kilometers of the tilt site. The filter that mapped separate bursts of rainfall with separa- 
earthquakes to tilt yielded a 1.03-microradian r.m.s. error. The most unusual tilt tion time less than 2 months is difficult to 
anomaly over the entire 2-year period has the best fit of rainfall to the data for any achieve. The impulse response of the site 
single month of the entire data set. This unusual anomaly was the basis of an errone- to a spike of rainfall is different for dif- 
ously predicted earthquake (M - 5). These data indicate that U' there are pre- ferent times of the year simply because 
monitory earthquake signals, they are buried in local meteorlogical noise. Separat- the soil system has different properties at 
ing an earthquake anomaly from the response to surface phenomena becomes more the time of each rainfall (4). 
difficult as the earthquake anomaly lead time approaches the rise time of the soil to Figure 1 illustrates the variability of 
weather and seasonal variations. site response to rainfall at the Presidio 

site in central California. Clearly the in- 
The essential problem of earthquake and thus to allow effective testing of strument is responding to rainfall, but 

prediction is to identify and monitor these models against observations, the incompleteness of the rain-tilt corre- 
those physical characteristics of the fail- A popular instrumentation strategy for lation suggests other influences as well. 
ure process that uniquely foretell the earthquake prediction is to deploy large Early seasonal rains occur when the site 
magnitude, location, and the origin time numbers of relatively inexpensive tiltme- is still in a state of partial desiccation af- 
of an earthquake. Identification of these ters, strainmeters, creepmeters, and oth- ter the annual 6-month period of no rain. 
parameters has tended to be heuristic. er geophysical instruments (1). Most of Other instruments besides tiltmeters 
However, evidence is steadily accumu- these instruments are implanted at shal- respond to rainfall. Furthermore, re- 
lating toward the support of a sound low depths in soil regimes near active sponses differ from site to site and in- 
physical basis for earthquake prediction. faults. In some cases the sites are within strument to instrument. Figure 2 is a col- 
Models of the failure process are becom- the fault zone. Despite careful site selec- lection of geophysical data from a set of 
ing sufficiently detailed to predict the tion, site preparation, and instrument instruments sited along the central sec- 
spatial and temporal character of emplacement (2), instabilities associated tion of the San Andreas fault. They all 
geophysical results found by measure- with the response of the soil to a variety exhibit anomalous behavior over the 
ments conducted in the epicentral region of meteorological events can overwhelm time bracketed by the dashed lines; this 
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3 September 1976 to 26 August 1977. The prize of $5000 and a The award will be presented at a session of the annual meeting at 
bronze medal is now given annually tothe author of an outstanding which the winner will be invited to present a scientific paper re- 
paper that is a first-time publication of the author's own research. viewing the field related to the prizewinning research. The review 

Nominations must be typed and the following information pro- paper will subsequently be published in Science. In cases of 
vided: the title of the paper, issue in which it was published, au- multiple authorship, the prize will be divided equally between or 
thor's name, and a brief statement of justification for nomination, among the authors; the senior author will be invited to speak at the 
Nominations should be Submitted to AAAS-Newcomb Cleveland annual meeting. 

the response of the site to premonitory 
earthquake signals of small events [mag- 
nitude (M) ? 5]. This is a particularly 
difficult problem if the rise time and du- 
ration of a meteorologically induced ef- 

R en orts feet are comparable with the lead time signature for an earthquake. 
Of all the meteorological variables, 

rainfall effects can be the most easily 
confused with anomalous earthquake 
precursors of small events because of the 

Relation Between Earthquakes, Weather, and Soil Tilt episodic nature of both phenomena. In 
an area of extremely low annual rainfall 

Abstract. Two years of local earthquake, temperature, and rainfall data taken (R <20 cm per year) a sudden burst of 
near a tiltmeter site were used in a study of the numerical relation between these rain (R - 1 cm) has produced recogniz- 
phenomena and the recorded tilt response. A least-squares shaping and predictive able effects for more than 2 months dura- 
error filter approach was used. The relations were ranked in part according to the tion with a lag between the input and re- 
root mean square (r.m.s.) error of fit across the entire sample space. The tilt data sponse of the order of days (3). In areas 
with an annual range of tilt of approximately 10 microradians were fitted to the com- of moderate to heavy rainfall (R > 40cm 
bined weather data of temperature and rainfall with a 0.75 -microradian r.m.s. error. per year), such as central California, dc- 
The best fit of earthquakes to these same tilt data is the subclass of events with tailed description of the tilt response to 
magnitude (M) > 2.5 within 30 kilometers of the tilt site. The filter that mapped separate bursts of rainfall with separa- 
earthquakes to tilt yielded a 1.03-microradian r.m.s. error. The most unusual tilt tion time less than 2 months is difficult to 
anomaly over the entire 2-year period has the best fit of rainfall to the data for any achieve. The impulse response of the site 
single month of the entire data set. This unusual anomaly was the basis of an errone- to a spike of rainfall is different for dif- 
ously predicted earthquake (M - 5). These data indicate that U' there are pre- ferent times of the year simply because 
monitory earthquake signals, they are buried in local meteorlogical noise. Separat- the soil system has different properties at 
ing an earthquake anomaly from the response to surface phenomena becomes more the time of each rainfall (4). 
difficult as the earthquake anomaly lead time approaches the rise time of the soil to Figure 1 illustrates the variability of 
weather and seasonal variations. site response to rainfall at the Presidio 

site in central California. Clearly the in- 
The essential problem of earthquake and thus to allow effective testing of strument is responding to rainfall, but 

prediction is to identify and monitor these models against observations, the incompleteness of the rain-tilt corre- 
those physical characteristics of the fail- A popular instrumentation strategy for lation suggests other influences as well. 
ure process that uniquely foretell the earthquake prediction is to deploy large Early seasonal rains occur when the site 
magnitude, location, and the origin time numbers of relatively inexpensive tiltme- is still in a state of partial desiccation af- 
of an earthquake. Identification of these ters, strainmeters, creepmeters, and oth- ter the annual 6-month period of no rain. 
parameters has tended to be heuristic. er geophysical instruments (1). Most of Other instruments besides tiltmeters 
However, evidence is steadily accumu- these instruments are implanted at shal- respond to rainfall. Furthermore, re- 
lating toward the support of a sound low depths in soil regimes near active sponses differ from site to site and in- 
physical basis for earthquake prediction. faults. In some cases the sites are within strument to instrument. Figure 2 is a col- 
Models of the failure process are becom- the fault zone. Despite careful site selec- lection of geophysical data from a set of 
ing sufficiently detailed to predict the tion, site preparation, and instrument instruments sited along the central sec- 
spatial and temporal character of emplacement (2), instabilities associated tion of the San Andreas fault. They all 
geophysical results found by measure- with the response of the soil to a variety exhibit anomalous behavior over the 
ments conducted in the epicentral region of meteorological events can overwhelm time bracketed by the dashed lines; this 
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A NTTM Oxygen 
LI L IVI U S i j' Analyzer 

- - 4 lxi Dissociation 

Produces a continuous, complete hemo- Below: Hemoglobin-oxygen equilibrium curve of normal 
globin-oxygen equilibrium curve in appro- human blood at 370c and pcO2 of 40mm Hg showing a 

ximately 20 minutes from only two mi P50=26.0mm Hg. 
cro liters of whole blood or hemolysate. 

The Hem-O-Scan analyzer offers a ma- 
jor advance in techniques for the analysis 
of the oxygen carrying capacity of hemo- 
globin. It provides a significant time sav- 
ing, and offers simplicity of operation. 

The Hem-O-Scan analyzer equilibrates , - I. 
the sample with varying oxygen partial '454<5 <5'4'4' 

pressures and simultaneously records a 4<5444<5<544 

continuous curve on an X-Y recorder. The 
oxygenation of hemoglobin is monitored 
by dual-wavelength spectrophotometry 
and the oxygen partial pressure is meas- 
sured by a Clark oxygen electrode. 
Visit the AMINCO Booth at the Chicago din chem 
Meeting or contact your AMINCO Representative to 
learn riore about the Hem-O-Scan Analyzer 

A1IA AMERICAN INSTRUMENT COMPANY 
I-uvI IN JC Q DIVISION OF TRAVENOL LABORATORIES, INC. 01977 Travenoi Laboratories, Inc Silver Spring, Maryland 20910*Phone 301 589-1721 
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of separated zones is minimized. This al- 
lows high resolution by ascending or de- 
scending flow. They are available in 
lengths from 15 to 90 centimeters in bore 
diameters of 10, 16, 22, 32, and 44 milli- 
meters. Most are supplied with water 
jackets as standard equipment. Accesso- 
ries are offered. Amicon. Circle 669. 

Iodine-Labeled DNA 

Radiolabeled double-stranded DNA is 
Acrylic Cranial Window order to follow this reaction, a second prepared enzymatically by incorporation 

enzyme, glucose-6-phosphate dehydro- of iododeoxycytidine-5'-triphosphate, 
Windows are designed for direct oh- genase, is used to catalyze the oxidation 5[5251]. Single-stranded material is re- 

servation of the pial microcirculation in of glucose-6-phosphate to 6-phosphoglu- moved by treating the product with a 
animals for extended periods. Chronical- conate in the presence of nicotinamide- single-stranded-specific nuclease, col- 
ly implanted animals are maintained free adenine dinucleotide (NAD). The umn chromatography, and Millipore fil- 
of infection by valves that permit one to amount of reduced NAD formed in this tration. The product is then tested for 
flush that part of the connecting conduit reaction is directly proportional to the binding with antiserum against double- 
that is exposed to the external environ- amount of glucose originally present. stranded (native) DNA. No single- 
ment when the animal is not in use. Two Princeton Biomedix. Circle 666. stranded (denatured) DNA is detected 
Silastic collars fixed on the base of the using antiserum specific for single- 
window retard tissue growth over the stranded DNA. New England Nuclear. 
window. Implantation requires a precise Flowmeters Circle 670. 
fit of window and bone. A custom borer 
is available to accomplish this. JAT Sci- Series F-7000 and F-9000 flowmeters 
entific. Circle 665. have micrometer capillary valve assem- Literature 

blies with only Teflon parts in contact 
with the fluid. Series F-7000 flowmeters Ultrafiltration Membranes and Sys- 

Laser Reflectors are available in three sizes with flow tems includes apparatus for con- 
ranges from 1 to 12,000 milliliters per centrating, desalting, and fractionating 

A line of reflectors is available for the minute for air and 0.1 to 290 milliliters macromolecules and viruses. Millipore. 
middle and vacuum ultraviolet spectral per minute for water. Each size is sup- Circle 677. 
region (140 to 352 nanometers). The line plied with a flow chart. Series F-9000 The Hologramaker lists a line of prod- 
includes full reflectors with measured re- features four sizes and flow ranges from ucts for educational uses of holography. 
flectance, partially transmitting coatings, 0.02 to 12,500 milliliters per minute for Holographics. Circle 678. 
and beam turning mirrors. These mirror air and from 0.0002 to 300 milliliters per Laboratory Equipment is an 80-page 
coatings are suited for use in photochem- minute for water. Roger Gilmont In- catalog that includes liquid scintillation 
istry and laser eximer experiments. Sub- struments. Circle 668. counting media, radioimmunoassay kits 
strates are polished on both surfaces for and chemicals, electrophoresis appara- 
alignment with visible lasers. Acton Re- tus, chromatography supplies, and more. 
search. Circle 667. Chromatography Columns Isolab. Circle 671. 

Cuvettes lists square cells, cylindrical 
A line of columns is available formed cells, flow-through cells, constant-tem- 

Reference Reagent for Glucose from borosilicate glass with crack- and perature cells, and others. Hellma Cells. 
Determinations chip-resistant ends. They are designed Circle 672. 

with very little dead space so that mixing Geophysics and Geologic Equipment 
DeltaTest Glucose/Hexokinase re- includes magnetometers, seismographs, 

agent is available in single-test (25 x 3 stereoscopes, and other apparatus for the 
milliliters), multitest (10 x 16 millili- ' dy and analysis of materials from the 
ters), and larger (6 x 80 milliliters) pack- 44 earth. Geophysical Instrument & Sup- 
ages for use in automated instruments 44 ply. Circle 673. 
Hexokinase catalyzes the phosphoryla- Liquid Chromatography is the subject 
tion of glucose by adenosine triphos- of three applications notes. Varian In- 
phate to form glucose-6-phosphate strument Division. Circle 674. 

...  /4! Analytical Instruments and Coin- 
Newly offered instrumentation, apparatus, and ponents is a condensed catalog of appa- 

laboratory materials of interest to researchers in all ratus for gas analysis including chro- 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is matographs and leak detectors. Gow 
given to purpose, chief characteristics, and avail- Instrument. Circle 675. 
ability of products and materials. Endorsement by Mac 
Science or AAAS is not implied. Additional infor- Nuclear Instruments covers radiolo- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number gy, health physics, nuclear medicine, re- on the Readers' Service Card (on pages 1 18A and search, and other fields. Atomic Prod- 
182A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER ' <5" '<5 ucts. Circle 676. 
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Our Timeless 
Classics 

Some AAAS symposium volumes are out of print 
but so much in demand that we've made arrange- 
ments for them to be reproduced at your request. 

Prices start at $6 for microfilm copies and $10 for 
xerographic copies, depending on the length of the Steroid normone original. Included in this collection of AAAS sym- 
posium classics are Cancer, Estuaries, Food Qual- Paks & Antisera 

ity: Effects of Production Practices and Processing, 
The Future of Arid Lands, Land and Water Use, mA 
Oceanography, and Research for the World Food for ru 
Crisis. The other 52 volumes cover topics in medi- 
cal scieno s, earth and biological sciences, and so- Aldosterone Estriol 
cial and behavioral sciences. Some of this material Cortisol Estrogens (E1/E2) 
was originally presented by well-known scientists Deoxycorticosterone Progesterone 
at AAAS annual meetings as long ago as 1939. Estradiol Testosterone 

We don't have enouqh space to list all the titles Complete information inourRiAtechnical binder- 
available, but you can get a list of volumes, prices yours forthe asking. 
of xerox and microfilm copies, and ordering infor- New England Nuclear 
mation from: University Microfilms International, North Billerica, Mass. 01862 

300 North Zeeb Road, Ann Arbor, Michigan 48106. Technical Service: 617-667-2743 

NEN Canada Ltd., Lachine, Ouebec; NEN chemicals GmbH, Oreieichenhain,W. Germany. 
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For up-to-the-minute reports in all life science research areas, 
 consult BOTH Biological Abstracts? and BioResearch Index. 

For details, write BIOSIS Marketing Bureau, 2100 Arch Street, Philadelphia, Pa. 19103 U.S.A. 
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