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Once an LKB Uvicord ultraviolet monitor has
been installed people seldom look at the
back—that's why we are giving you the chan-
ce to see it before yours is installed.

LKB designed the Uvicord to be fully compa-
tible with all kinds of recorders; you will find
three signal outlets on the back. One of these
will fit your recorder, no matter what type it
may be. A further example of the versatility
of LKB instrumentation, which will operate in
any system your laboratory may possess. A
factor worth considering, when you weigh up
the other features: stable base line, high sen-
sitivity and sharply-defined bandwidth.

IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC.

12221 PARKLAWN DRIVE, ROCKVILLE MD. 20852
11744 WILSHIRE BLVD. LOS ANGELES CALIF. 90025
6600 WEST IRVING PARK ROAD, CHICAGO. ILL. 60634
260 NORTH BROADWAY, HICKSVILLE, N.Y. 11800

Circle No. 14 on Readers’ Service Card



Ready for Fall Classes

Saunders 1971 Chemistry Texts

Bettelheim: EXPERIMENTAL PHYSICAL CHEMISTRY
518 pp., 268 illus. $11.95. Published January.

Cherim: CHEMISTRY FOR LABORATORY TECHNICIANS
402 pp., 270 illus. $11.00. Published April.

Cherim: LABORATORY MANUAL FOR TECHNICIANS
258 pp., illus. Soft Cover. $4.95. Published March.

Fischer: SCIENCE, MAN AND SOCIETY
124 pp., illus. Soft Cover. $2.95. Published February.

Lee, Van Orden & Ragsdale: GENERAL AND ORGANIC
CHEMISTRY
868 pp., 321 illus. $12.95. Published April.

Mazur & Harrow: TEXTBOOK OF BIOCHEMISTRY 10th Edition
About 730 pp., 325 illus. About $16.00. Just Ready.
Moore & Dalrymple: EXPERIMENTAL METHODS
IN ORGANIC CHEMISTRY
233 pp., illus. $7.75. Published )January.

Moore & Dalrymple: NMR SPECTRA OF UNKNOWNS
198 pp. $18.00. Published January.

Peters: PROBLEM SOLVING FOR CHEMISTRY
320 pp., illus. Soft Cover. $4.75. Published April.

Rendina: EXPERIMENTAL METHODS IN MODERN
BIOCHEMISTRY
About 335 pp., illus. About $8.00. Just Ready.

Routh: INTRODUCTION TO BIOCHEMISTRY
165 pp., illus. Soft Cover. $3.95. Published February.
Routh: MATHEMATICAL PREPARATION
FOR LABORATORY TECHNICIANS
111 pp., illus. Soft Cover. $3.50. Published March.
Routh, Eyman & Burton: A BRIEF INTRODUCTION
TO GENERAL, ORGANIC AND BIOCHEMISTRY
459 pp., illus. $9.00. Published January.
Slowinski & Masterton: QUALITATIVE ANALYSIS

AND THE PROPERTIES OF IONS IN AQUEOUS SOLUTION
196 pp., illus. Soft Cover. $4.75. Published March.

To reserve copies for adoption consideration, please write Educational Department,

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia, Pa. 19105
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We put this little book together
because pyrogens can be alot more
than a pain in the neck.

We paid Grace D. Brown of totally independent G.B. = Despite the fact that this little book proves that the
Laboratories, Inc., Brookline, Mass., to do it. best way to make sure you're not going to have a

To put down everything anybody knows about pyrogen problem is to run your water through one of
pyrogens. our new TD-15 stills, it's much more than a Barnstead

¥ .
What they are. commercial message

The damage they can do.
And what you can do about them.

It's the last word on pyrogens.

And if you're making eye drops, mouthwash, tooth-
paste, pancake, lipstick, eye liner, intravenous or
other medical solutions, anything that goes on or into
a human being it’s the end of your search to make

it safer.
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Even if little books about what you can do with it aren't.
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Brinton

Courtesy of Dr, C.

This
helped

answer

The *‘old™" E. coli

a lot of questions.

The “new E.. coli”
will help answer the new ones.

If man is to unravel the structural and regulatory genetic functions of
b ’ himself, he can no longer base molecular biological research on the
3 ; “old”" E. coli. Human cells are necessary.
The “‘new E. coli"" is a diploid, cultured human lymphoid cell
which can be cloned or grown in suspension culture and provided
in kilogram quantities. As a result of work with the ‘‘new
E. coli,” mutant lines and gene markers are being reported
regularly. A certain number of markers have already
been described; Immunoglobulins (1), Complement-
C'-3 (2), Interferon (3), Transplantation (HL-A)
antigens of the cell surface (4), DNA viruses

(5), RNA viruses (6) and Reverse tran-

seriptase - RNA - dependent DNA

polymerase (7).

Cultured lymphocyte lines can be derived

from patients with genetic deficiency diseases and
inborn errors of metabolism with a high degree

of success (8).

Recent investigations indicate it will be

possible to hybridize cultured lymphocytes with

both human and mouse cultured cells or cells taken
from blood or other organs (9).

If you are interested in the ““New'' molecular biology,
we would be pleased to share our research with you and
provide you with a bibliography of current references.
Start answering the new questions. Write, eall or visit
ABS for information on the ‘“‘new E. coli.”"

1. Fahey JL, Feingold I; Rabson AS, Manaker RA : Science 152:1259-
1261, 1966 / Tanigaki N, Yagi Y, Moore GE, Pressman D: J Immun
97:634-649, 1966 / Glade PR, Chessin LN; Clin Invest 47:2391-2401, 1968
2. Glade PR, Chessin LN; Int Arch Allerg 34:181-187, 1968
3. Zajac BA, Henle W, Henle G; Cancer Res 29:1467-75, 1969
4. Reisfeld RA, Pellegrino M, Papermaster BW, Kahan BD: J Immun 104:
560-5, 1970/ Mann DL, Fahey JL, Nathenson SG, in Histocompatibility Testing
1970, P Terasaki (ed) Munksgaard, Copenhagen, 1970 / Solliday S, Bach FH; Science 170:1406-9, 1970
5. Becker Y, Dym H, Sarov I: Virology 36:184-92, 1968 / Weinberg A, Becker Y;: Virology 39:312-21, 1969 / Maurer B, Glick JL, Minowada J: Proc
Soc Exp Biol Med 133:1026-1030, 1970 6. Hampar B, Kelloff GJ, Martos LM, Oroszlan S, Gilden RV, Walker JL; Nature (Lond) 228:857-59, 1970
7. Sckolnick EM, Aaronson SA, Todaro GJ, Parks WP; Nature (Lond) 229:318-21, 1971 8. Choi KW, Bloom AD; Science 170:89-90, 1970/ Blume
RS, Glade PR, Gralnick HR, Chessin LN, Haase AT, Wolff SM; Blood 33:821-832, 1969 / Conover J, Hathaway P, Glade PR, Hirschhorn K; Proe
Soe Exp Biol Med 133:750-53, 1970 9. Bodmer WF, Nabholz M, Maggiano V, Santachiara AS, in Informative Molecules in Biological Systems;
L Ledoux (ed) North-Holland Publishing Co., Amsterdam, in press.

" The “‘new E. coli"

ASSOCIATED BIOMEDIC SYSTEMS, INC. 872 MAIN STREET, BUFFALO, NEW YORK 14202 Phone: 716-883-7760 a S
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How to add up this column.

1. The JEM-1008.
An amazing elec-
tron microscope.
It's technically so-
phisticated, yet easy
to operate. The col-
umn, for instance,

is pre-aligned. No
need to fool with ad-
justments, To learn
more about the total
package proceed to
Fig. 2.

2. The Kidney. Do-
nated by a common
mouse. We show it
here at direct mag-
nification of 3000X.
The picture is dis-
tortion free. All our
pictures are distor-
tion free at both high
and low magnifica-
tion.

3. The operator. He
can concentrate on
the job at hand and
on all kinds of jobs
at that. This highly
automated instru-
ment takes care of
the rest. Consider
the operator a
viewer, Go to Fig. 4.

4, The specimen
chamber. Contam-
ination ceases to be
a dirty word here.
The specimen

chamber accommo- R

dates six holders at
once. Holders pass
through an air lock.
You can pass on to
Fig. 5.

5. The muscle.
Shown at 15,000X
maghnification. View
whatever you want
and expect a sharp
image. In fact, we
invite you to bring
your own samples
and come for a
demonstration. This
instrument is tough.
It will take what you
can dish out.

JEM-100B

6. The switch. Go
from 90X to 500,
000X with justa_
flick. Expect 35A
resolution routinely,
even with the goni-
ometer stage. Your
next stage is Fig. 7.

7. The mouse. See
Fig. 2.

8.See. The JEM-
1008 is greater than

* the sum of its parts.

Learn more and ar-
range a demonstra-
tion. Also, ask us
about new capa-
bilities of our scan-
ning attachment.
From JEOL, 477
Riverside Ave,
Medford, Mass.
02155, Tel.(617)
396-6021. Recon-
sider Figs. 1-7. It all
adds up.

Amino Acid Analyzers/Electron Microscopes/Electron Spin Resonance Spectrometers/Laboratory Computers/Laser Raman Spectrophotometers/
Mass Spectrometers/Nuclear Magnetic Resonance Spectrometers/Scanning Electron Microscopes/X-ray Diffractometers
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SEE US AT THE ELECTRON PROBE CONFERENCE, PITTSBURGH, JULY 27.30. VISIT OUR APPLICATION LAB DURING THE ESMA MEETING IN BOSTON AUGUST 9-13.



) Thore

MODEL 57

% Fhemas CONCENTRATION ReADOUT

You could become attached to the

7207/%4 Model 67 Concentration Readout

Hook up your Coleman 101 . .. or your Turner
330... or your Bausch & Lomb Spectronic 20
to our inexpensive Model 67 Concentration
Readout. This recently developed instrument
is a linear/+log/—log display device operating
on T-volt or 100-millivolt input from a broad
range of spectrophotometers. _
Usable with Turner Models 330, 350, and
430; Bausch & Lomb Spectronic 20; Perkin-
Elmer Model 139; Coleman Models 101, 111,
124, 44, Junior I and 1I-A, or any other instru-
ment with a 1-volt or 100-millivolt output.

Nixie® readout, range 000 to 1999, shows
transmittance, absorbance or concentration.
Unit also provides negative log response for
color reduction studies. Display includes
overrange indication, negative polarity sign,
and manually located decimal point.

The solid state, fast-responding Model 67
Readout is priced at $695 and is in stock for
immediate shipment. A 10-mv input model
is also available. Call or write us for details.

®Registered trademark of Burroughs Corporation.

ARTHUR H. THOMAS COMPANY

1290

/

Scientific Apparatus and Reagents

VINE STREET AT 3RD ¢ P.O. BOX 779 ¢ PHILADELPHIA, PA. 19105, U.S.A.
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NEW LABELED COMPOUNDS
from Mallinckrodt

Mallinckrodt now maintains a broad line of C14 and
tritiated compounds immediately available from the
shelf. Included are amino acids and related com-
pounds, nucleosides, nucleotides, purines and pyrimi-
dines, lipids and labeled drugs.

This new line of stock items comes from the same
source that has the outstanding reputation for
custom synthesizing labeled compounds to critical
radiochemical and chemical specifications.

All these stock items bear the care and knowledge
of Mallinckrodt’s highly trained radiochemists to
assure purity at lowest possible cost. Every order is
delivered with two or more radiochromatogram scans
or other analytical data, and Mallinckrodt’s proof of
purity guarantee.

Send the coupon and check the wide range of C14
and tritiated shelf items in the new addendum to our
25 JUNE 1971

Labeled Compounds Catalog. Then order these shelf
items from the source that is known for highest
purity standards. Send coupon now,

o e et St s st e s e 1
: Send catalog addendum of new C14 labeled and tritiated I
compounds.

: D Send regular catalog of labeled compounds. ;
| |
| Name Title |
| |
| Institution/Company. |
| |
| Street |
I |
| City. State. Zip. =
|

I MALLINCKRODT CHEMICAL WORKS |

. Sci Products Div.

B Mallinckrodt 3 0, B {
| St. Louis, Mo, 63160

| 71-001 l
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lon-pumped 10-° torr column.
Auger analysis capability.
Digital scan generator.

And a new LaB; gun for
guaranteed 100A resolution.

Versatile scan generator is
totally digital in operation.

The SM-3's digital scan generator
can be computer-controlied for

Character generator in photo
and CRT displays. High

L. g
ong-life lanthanum voltage, absorbed current, and

hexaboride gun provides

unsurpassed brightness,
resolution. High intensity
electron beam improves image
quality in all modes of operation
(especially valuable in Auger and

applications in semiconductor
research and manufacture.
Because the signal is digital, the
image can be electronically
processed for added information

true magnification are
automatically displayed. Operator
can punch in one line of
additional information.

and clarity.

X-ray analysis, where high yield
is required). With the LaBg gun,
1004 point-to-point resolution is
guaranteed. 50A is obtainable
under optimum conditions.

1079 torr titanium sublimation
pump permits contamination-
free operation, Auger analysis
of specimen surface,
Ultrascan’s ion pump guarantees
complete freedom from the carbon
contamination usually associated
with oil-diffusion systems. This
superclean environment
increases electron gun life and
enhances performance in the
hot stage, cold stage, and
cathodoluminescence modes.
More importantly, it allows the
SM-3 to be used in Auger
analysis.

Large air-locked specimen
chamber is a model of
accessibility. Ultrascan's
convenient air lock permits rapid
specimen exchange without
bringing the entire specimen
chamber up to atmosphere.

The ultimate research instrument:
the SM-3 scanning electron microscope

The most sophisticated video
display system ever
incorporated in an SEM.
Enhance contrast, contour, and
other features by “adding” or
“subtracting” images produced
by two different modes of
operation. Gamma correction is
totally independent of video
signal.

Remote specimen motion
control. Both high-resolution
X-Y stage and tilt-and-rotate
goniometer stage can be
governed from the console (or
by computer) by means of
stepping motors. Micropositioning
of specimen is effected by
minutely deflecting the electron
beam.

Write for your copy of the SM-3
Bulletin. Ultrascan Company,
18530 South Miles Parkway, -
Cleveland, Ohio 44128. Or
telephone (216) 663-5006. (A
subsidiary of Webb Scientific
Corporation.)

5138

New from

ultrAscan




a
mouse-watering
offer

We'd like to send you a free sample of
our new unique, 500 cc plastic watering
bottle. You'll find it virtually unbreakable.
It’s clear, rigid, has a wide 178" opening
for easy cleaning. And it's auto-clavable.

Made of lightweight polycarbonate,
our new watering bottle will eliminate
breakage. Designed for use in the lab,
our bottle has no crevices or ridges to
harbor bacteria or to invite gnawing by
animals. Size is 7" x 278" x 234" A full
line of stoppers and stainless steel
sipper tubes is available.

It's from Lab Products, a new company
of people experienced in lab animal care.
You can get your free bottle sample and
quantity prices by making a letterhead
request to Lab Products, Inc., 635
Midland Avenue, Garfield, N.J. 07026.
Phone: (201) 478-2535

lab products
inc
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agricultural crops is negligible. We are
currently studying rural groups 12 miles
north of Aligarh which illustrate these
principles. These groups maintain out-
standingly good productivity with very
little cost or damage to villagers. Under
proper rural management, rhesus mon-
keys provide a source of income and
cultural interest for local people, and at
the same time a valuable biological re-
source is fostered. We hope the ideas
of Bermant and Chandrasekhar find
wide distribution and favorable con-
sideration.

CHARLES H. SouTHWICK
4-A Orient Row,
Calcutta 17, India

Intourist: A Pleasant Experience

Romer’s letter (23 Apr.,, p. 326),
complaining about his experiences with
Intourist in the U.S.S.R. should be con-
sidered in relation to general conditions
in that country and to the conditions
encountered by any tourist not speak-
ing the native language. I spent May
and June 1970 in the U.S.S.R. on the
exchange program of the U.S.S.R. and
U.S. national academies of science.
After traveling once to Norosibirsk on
my own, I was thereafter most pleased

‘to have the help of Intourist. Thanks

to this organization, the foreign tourist
benefits from a special waiting room at
airports with uncrowded meal facilities,
on domestic airlines he can board the
plane (one class, with no reservations)
before the Russian travelers and thus
can select the preferred seats and stay
with his friends, and finally, he does
not have to stand in line for either
reservations or baggage registration.
Thanks to the representative of Intour-
ist in the Moscow hotel of the U.S.S.R
Academy of Sciences where 1 was stay-
ing, I was provided, on short notice,
with tickets for the opera or the ballet
at the Bolshoi Theater, for concerts,
and so forth. These events could not
be attended without the help of Intour-
ist because of the great demand for
tickets.

Considering the still-limited tourist
accommodations in the U.S.S.R. and

‘the existing bureaucratic procedures, I

found that Intourist was most helpful in
relieving the foreign- tourist of the nu-
merous difficulties found when travel-
ing alone. Is Romer aware of the vex-
ations of the non—English speaking for-
eign tourist who, on arrival in the
United States, attempts to book a flight

or a hotel room, or reserve a seat at
the Metropolitan Opera? It is even
difficult for him to call home, since
the New York operators handling the
international lines to Europe do not
speak or understand the foreign lan-
guage involved.

ROGER W. JEANLOZ
Massachusetts General Hospital,
Boston, Massachusetts 02114

I have twice visited the U.S.S.R.,
once as a tourist in 1958, and again
as a representative of the U.S. govern-
ment to the 9th International Confer-
ence of Wildlife Biologists in 1969.
For that conference Intourist arranged
five tours and handled groups of 30 to
75 biologists flawlessly.

I personally took two tours, one near
Moscow, another to eastern Siberia with
a group. In 20 years of traveling around
the world, I have never seen groups
better handled. For example, after we
visited Lake Baikal, Intourist informed
us that the next day we would be flown
to Brask ‘to tour its massive hydroelec-
trical development. We, being biolo-
gists, objected and indicated that we
would much prefer to spend time in
primitive woodland habitats (the taiga).
After some discussion, Intourist agreed,
flew us to Brask, bussed us to the taiga,
turned us loose there for half a day,
fed us, and then gave us a quick tour
of the hydroelectrical development. We
were all flown back to Irkutsk, and the
tour returned to Moscow while my
wife and I took the Trans-Siberian rail-
road to the east coast. Accidentally, one
of our bags was returned to Moscow
with the tour group. Four days later
at Khabarovsk our bag had been lo-
cated, shipped across the U.S.S.R. by
air, and returned to us.

A curse—yes, if the meeting orga-
nizers have not communicated their
wishes effectively; a tremendous boon
if matters have been properly arranged.

GARDINER Bump
U.S. Bureau of Sport Fisheries
and Wildlife, Washington, D.C. 20240

Nutrients in Lake Erie

Hubschman suggests (12 Feb., p. 536)
that massive harvesting of unspecified
organisms from Lake Erie could remove
sufficient nutrients to improve the pol-
luted condition of the lake. Quantitative
considerations indicate, however, that
the amount of common nutrient ele-
ment removed under such a program

SCIENCE, VOL. 172



First Ald Kit.

New Nalgene 'F Joint
Sleeves of Teflon TFE.

First aid for frozen ground glass
joints! These ultra-thin, self-
lubricating sleeves of pure Teflon
eliminate breakage without the
mess and contamination of stop-
cock grease.

Unlike others available, Nalgene
T sleeves cover the full length
of the ground surface. They fit per-
fectly and will withstand tem-
peratures from -100° to +250° C.
Excellent for vacuum systems.

Fifteen sizes from 7/25 to 60/50
packed 6 per size in vinyl, wallet
size containers that keep them
clean, dry, and ready for reuse.
(Cat. No. 6194). Just another way
we're trying to keep broken glass
out of your laboratory.

Order from your Lab Supply
Dealer. Ask for our Catalog or
write Department 4106, Nalgene
Labware Division, Rochester,
New York 14602.

‘Nﬁl

e...the per D ent.
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would be small compared to inputs and
very small compared to amounts al-
ready accumulated in sediments or
solution,

For example, input of phosphorus
into Lake Erie is estimated to be
2.3 X 1010 g/year, with 24 percent from
runoff and 76 percent from municipal
and industrial wastes (I). Loss to
Lake Ontario is a small fraction of this
amount. Photosynthetic production ap-
proximates 1.7 X 1012 g of carbon per
year (I) and this productivity (66 g
of carbon per square meter per year)
compares well. with Ryther’s estimate
of 100 g of carbon per square meter
per year for productive coastal areas
(2). An average mass ratio of
C:N:P=40:7:1 applies to phy-
toplankton (3). Thus, primary produc-
tion could sequester as much as
4.3 X 101° g of phosphorus per year
or an amount about double input.

It seems unlikely that more than a
few percent of this quantity could be
harvested on a sustained basis. Har-
vesting of phytoplankton is clearly im-
practical, and harvesting of animal
species would involve trophic levels
near 2 at best. Commericial fishing now
removes only about 1.4 X 108 g of
phosphorus per year or about 0.6 per-
cent of input. This corresponds to an
average trophic level of about 3, if the
calculation is based on carbon and the
current catch of 4.5x10° g (dry
weight) per year is assumed to repre-
sent the maximum sustainable yield

1 (I). The harvest of lake organisms

might depress biological productivity,
however, by removing the growth-
limiting nutrient, provided the nutrient
accumulates only slowly in the lake
and is neither nitrogen nor phosphorus.
We are unaware of data which clearly
determine the growth-limiting nutrient
for Lake Erie.

It would seem more efficient in terms
of energy and technology to intercept
nutrient elements from cities and in-
dustries before they become part of
the lake system.

STUART M. ROSENBLUM
THoMAs C. HOLLOCHER
Environmental Studies Program,
Brandeis University,
Waltham, Massachusetts 02154
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The Survival of Nations and Civilization

Is a vigorous pronatalist policy necessary for national survival in a
competitive world? Over the centuries many men have thought so. In
the 19th century Parson Weems (who created the legend of George
Washington and the cherry tree) wrote:

My friends, ’tis population, ’tis population alone, that can save our bacon.
List, then ye Bachelors and ye Maidens fair, if truly ye do love your dear:

O list with rapture to the decree,

Which thus in Genesis you may see:

Marry, and raise up soldiers, might and main,
Then laugh ye may, at England, France, and Spain.

If national survival depends on winning a breeding race, what is the
prognosis for America? As of 1970 the United States’ population was
205 million out of a world total of 3632 million. That makes us just
5.6 percent of the world’s population. One person out of 18 is an
American. We are decidedly in the minority.

Everyday we are a smaller minority. We are increasing at only 1
percent per year; the rest of the world increases twice as fast. By the
year 2000 one person in 24 will be an American; in 100 years, only
one in 46. The projected figures assume that present trends will continue.
They may not; but is there any better basis for a national policy?

What should we do? In the past, we might have used these facts to
justify imperialism, conquest, and the extermination of other peoples.
No more. We are not saints, but we are beyond the point of adopting
an explicit national policy of this sort.

Should we, then, take Parson Weems’s advice seriously and try to
outbreed everybody else? Merely keeping up with the rest of the world
would require American women to double the nusaber of their children.
Can a government of men persuade women that it is their patriotic
duty to emulate the rabbits? Or force them?

If we renounce conquest and overbreeding, our survival in a com-
petitive world depends on what kind of world it is: One World, or a
world of national territories. If the world is one great commons, in
which all food is shared equally, then we are lost. Those who breed
faster will replace the rest. Sharing the food from national territorics
is operationally equivalent to sharing territories: in both cases a
commons is established, and tragedy is the ultimate result. In the
absence of breeding controls, a policy of “one mouth, one meal”
ultimately produces one totally miserable world.

In a less than perfect world, the allocation of rights based on
territory must be defended if a ruinous breeding race is to be avoided.
It is unlikely that civilization and dignity can survive everywhere; but
better in a few places than in none. Fortunate minorities must act as
the trustees of a civilization that is threatened by uninformed good
intentions.—GARRETT HARDIN, University of California, Santa Barbara
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19641965, and to the tail end of a
mini-epidemic of thalidomide em-
bryopathy in 1962. This is because, in
advance of these events, specific ru-
brics for limb reduction deformities
and cataract or eye malformations had
been included in the coding.

A. Gittelsohn (Johns Hopkins) dis-
cussed the possible use of computer-
ized hospital records for monitoring
malformations. Discharge abstracts are
already extensively computerized in
many hospitals (and in one entire
state) for the purpose of characterizing
medical care. The greatest limitation
to efficient use of these data for sur-
veillance is lack of patient identifier
such as social security number (or
name) with the abstract provided.
Sensitivity to confidentiality currently
precludes this. It is thus difficult to
match abstracted hospital summaries
for the same anonymous individual for
whom little identifying data is avail-
able. However, the more demographic
variables that are specified the greater
the likelihood of linking any two rec-
ords. In one small state with about
10,000 annual births, use of just sex,
birth date, residence, and birth weight
provides a high degree of accuracy of
matches. Inclusion of information de-
rivable from hospital records increased
the ascertainment of malformations
250 percent over that from just birth
certificates alone. A main advantage of
record linkage is its low cost compared
to other methods of monitoring.

In Metropolitan Atlanta hospitals
are visited systematically, and defects
roted in the charts or otherwise re-
ported by nurses or physicians are
recorded. There have been three tem-
poral clusters of defects since 1967,
but investigation has not revealed any
suggestive environmental causes (J. W.
Flynt, Center for Disease Control,
Atlanta).

The higher incidence of mental re-
tardation in children with minor birth
defects such as low-set ears or wide-
set cyes strongly implies that mental
deficiency in such affected individuals
had its onset in prenatal life (D. W.
Smith). The possibility of using gross
minor defects in newborns as indirect
markers of environmental insult is en-
hanced by the fact that there is a
relatively high frequency (10 to 15 per-
cent) of defects in the newborn popu-
lation. Significant trends could thus be
detected more easily than with the use
of less frequent markers (E. B. Hook,
Birth Defects Institute). The outstand-
ing question with this approach is the

unknown, sensitivity of such defects to
environmental insult.

In discussion of some problems in
the biochemical approach to monitor-
ing mutations, it was pointed out that
although it is relatively easy to auto-
mate screening for deficiencies of pro-
tein associated with disease states, it is
a much more formidable task to auto-
mate monitoring of qualitative pro-
tein changes (I. H. Scheinberg, Albert
Einstein College of Medicine). It was
suggested that zone electrophoresis of
cord blood is one of the more promis-
ing methods of detecting fresh muta-
tions in the human population. How-
ever, the current electrophoretic tech-
niques may detect only 10 percent of
allele variability, the rate of (electro-
phoretically) detectable mutations for
a protein coded by 1000 nucleotides
may be 5 X 10—6 per protein per gen-
eration, and the error rate for typing
and other procedures is likely to be at
a minimum 1 per 1000 or at least 100
times greater than the mutation rate.
Furthermore, the rate of nonpaternity
in the United States is vastly higher
than the frequency of a new mutant
at any particular locus. These apparent
problems could be overcome by limit-
ing the investigation of the possibility
of new mutation to individuals with
variants with a collective gene fre-
quency of less than .0005. In this
event, an estimated 400,000 blood
samples must be screened for 30 pro-
teins to obtain enough variants to de-
tect 60 mutants (the number required
statistically to document a change of
about one-third above the background
rate). Automation of electrophoretic
techniques is probably the only possi-
ble approach to a task of this magni-
tude (L. Weitkamp, University of
Rochester).

The high correlation of chromosome
breakage with mutation in lower or-
ganisms as well as the increased rate
of breakage in irradiated individuals
suggests that these markers may be
general signs of mutagenic environ-
mental insult (A. Bloom, University
of Michigan, and M. Cohen, State
University of New York, Buffalo).
However, the significance of breakage
in vitro after addition of drugs to cells
in culture is harder to assess and may
be indirectly influenced by a host of
unknown culture conditions. The main
drawback to large-scale monitoring of
chromosomal breakage in human pop-
ulations is the tedious task of examin-
ing metaphase plates and scoring
breaks. Cohen was optimistic about the
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prospects for successful automation in
view of the current status of several
systems for ecither scoring from photo-
graphs of plates already picked out by
human examiners, or else by automatic
examination of slides without previous
human selection of metaphase plates.

A histochemical method using
2-deoxyglucose-6-phosphate as a sub-
strate for detecting variants of glucose-
6-phosphate dehydrogenase in leuko-
cytes was discusscd as a possible means
of monitoring somatic cell mutations.
The wild-type enzyme lacks this prop-
erty, but at least two known variants
of the enzyme possess it. In peripheral
blood of middle-aged people about one
per 1000 cells strongly express the
variant phenotype, in agreement with
a hypothesized mutation rate of 10—7
amino acid substitutions per cell gen-
eration and about 10* divisions of lcu-
kocyte stem cells during the middle-
aged life-span. The heritable nature of
the phenotype in white cells is yet to
be established, however. This or sim-
ilar approaches for detecting individ-
val cell variants (if proven to be due
to somatic mutation) will permit as-
sessment of the mutational exposure of
an individual through his lifetime, as
well as fairly immediate evaluation of
mutagenic effect of acute exposure to
a suspect environmental factor (H. E.
Sutton, University of Texas).

In closing remarks, Hirschhorn felt
that too little attention had been de-
voted to the problem of the confi-
dentiality of information acquired dur-
ing monitoring. He cited misuse of
Dutch genetic records by the Nazis
during World War II as an example
of the problems which record gather-
ing for research purposes can entail.
In reply, others commented that reg-
istries obtained from vital records use
already collected data which have stat-
utory protection and simply tabulate
them in a different way. Coliection of
confidential information from any part
of the population (as is currently man-
dated by law for censuses and income
tax purposes, as well as for vital sta-
tistics) entails a certain personal risk
which is accepted by society because
of the presumed social benefits of use
of this information.

Several participants briefly consid-
ered the problems of identifying the
responsible environmental agent once
an observed increase in malformation
or mutation rate is observed. Some felt
that appropriate epidemiological tech-
niques were relatively well developed
for such investigation. In addition,
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tacit in many discussions was the as-
sumption that accurate ascertainment
of incidence rates and characterization
of the populations at particular risk
might permit identification of environ-
mental factors already contributing to
the background rates.

ErRNesT B. Hook
Laboratory of Human Ecology,
Birth Defects Institute,
New York State Department
of Health, Albany 12208

Man and Environment:
A National Biological Congress

A series of national biological meet-
ings of a new style has been inaugu-
rated in which biologists talk not
mainly to fellow-specialists but to those
in other disciplines and to the public.
The idea, conceived by William
McElroy when he was president of the
American Institute of Biological Sci-
ences, is to bring biology to the public,
somewhat as the AAAS meetings bring
all of science to the public. Since the
first of three projected meetings of this
type, held in Detroit last November,
was such a success, plans were immedi-
ately put in motion for the second,
which is to be held 23-26 October in
Miami Beach. The theme of the series
is Man and Environment, and partici-
pating biologists are expected to present
and discuss environmental biology and
many related topics béfore an audience
drawn from a variety of disciplines, or
even laymen. Needless to say, this is
not an easy assignment, and no doubt
some of the meetings may become
transmuted into technical discussions;
but the goal is there, and everyone
agrees that it is high time biologists
met with those in other scientific fields
and shared their plans and their secrets
with them.

At a time when taxpayers are becom-
ing skeptical about financial support of
science, and indeed about support of
education (as every university official
knows), it is essential that the public be
well and carefully informed as to what
biologists are doing and planning. It is
equally important, and even more
stimulating, for those of us who are
active in one area of biology to know
at least something about what our col-
leagues are doing in other areas. To
this end the program for the congress
covers a wide sweep. It includes more
applied bioloey than the regular AIBS
meetings, since it reaches over into
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