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Contact Photomicrography 
in the Ultraviolet on 

High-Resolution Plates 

Abstract. Ultraviolet photographs of 
cells can be made without quartz optics 
by placing the cells on high-resolution 
plates capable of resolving more than 
2000 lines per millimeter and by pass- 
ing monochromatic radiation of the de- 
sired wavelength through them to the 
emulsion. Prints can be made by en- 
larging the resulting negative with a 
microscope to the magnification desired. 

Kodak high-resolution plates, origi- 
nally marketed for microphotography 
(1), proved usable for contact photo- 
micrography with 2300- to 3650-ang- 
strom radiation. Thus, minute biological 
subjects, tissue cultures, or thin sections 
can be photographed in the ultraviolet 
without recourse to quartz microscope 
lenses (2). The properties of the plates 
that make contact photomicrography 
possible with intense radiation are: (i) 
extremely high resolution, at least 2000 
lines per millimeter, sufficient to permit 
enlargement of the negative 1000 times 
with minimum or no grain notable in 
prints or lantern slides; (ii) very slow 
speed (the ASA rating is currently 
0.003); (iii) extreme contrast; and (iv) 
thin emulsion that obviates scattering 
of light in the emulsion plane. 
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Fig. 1. Unstained section of onion root 
tip. The print is an enlargement (X 200) 
from a contact negative made with 2600- 
angstrom monochromatic radiation. Ab- 
sorbance by nuclei is clearly shown. 
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Fig. 2. Ascochyta conidia photographed in aqueous mounts. (Left) Photomicrograph 
(X 1000) made with blue light. This is a contact print from the negative. Note 
sharply defined cell walls and gutulae conspicuously revealed by blue light. (Right) 
The print is an enlargement (x 1000) from a contact negative made with 2600- 
angstrom monochromatic radiation. Note absorbance in areas where nucleic acids 
presumably occur, wide cell wall bands due to lens effect of curved edges of conidia, 
and substances extruded from cells. The nature of the substances revealed by this 
photograph has not been determined. 
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Negatives are made by placing ob- 

jects on plates the same size as micro- 

scope slides (2.5 by 7.5 cm) and by ex- 

posing them to monochromatic ultra- 
violet radiation. The resulting negatives 
are printed to the size desired with 

appropriate microscope lenses. The re- 

quir-ements for critical images of cells 
and their contents are as follows. (i) 
The rays must be collimated before they 
strike the object. (ii) The subject must 
not be of such shape and composition 
that it itself functions as a lens. For 

example, starch grains on the surface 
of the emulsion function as little lenses 
and produce "hot spots" that do not 
resemble starch grains. (iii) Resolution 
is directly proportional to the closeness 
of the object, or part of the object, 
to the emulsion and inversely propor- 
tional to the wavelength of light. 
Depth of field, expressed as a function 
of usable magnification, is, however, 
far greater than can be obtained with 
microscope optics. Fortunately, this is 

especially true in the ultraviolet region, 
from 2300 to 3000 angstroms, where 
critical focus with quartz optics is dif- 
ficult and time-consuming. There are 
no focus problems whatever in this 
approach to ultraviolet photomicrog- 
raphy. Tissues, blood smears, thin 
masses of cells, and other materials 
can be placed on a plate and exposed 
to monochromatic light; then the plate 
can be developed and a permanent 
record of absorbance phenomena in 
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literally thousands of cells can be made 
in less than 10 minutes. 

We make negatives in the ultra- 
violet with a 250-mm Bausch and Lomb 
diffraction grating monochromator, il- 
luminated with a 900-watt xenon lamp, 
and a bandwidth of 60 angstroms. 
The high-resolution plates are mounted 
at the focal point of the light beam 
and a camera shutter is mounted near 
the exit lens. A metal shield with a 
4- by 15-mm slit is placed in front of 
the emulsion to reduce scattering of 

light. Exposures average around 1/50 
second at 2600 angstroms when the 

plates are developed as recommended 
by the manufacturer (3). Figures 1 and 
2 show examples of the technique. 
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CHARLES M. LEACH 
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University, Corvallis 97331 
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exposure and of special methods of develop- 
ment is in preparation. 
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Microorganisms Three Billion 
Years Old from the 
Precambrian of South Africa 

Abstract. A minute, bacterium-like, 
rod-shaped organism, Eobacterium iso- 
latum, has been found organically and 
structurally preserved in black chert 
from the Fig Tree Series (3.1 X 109 
years old) of South Africa. Filamentous 
organic structures of probable biologi- 
cal origin, and complex alkanes, which 
apparently contain small amounts of 
the isoprenoid hydrocarbons pristane 
and phytane, are also indigenous to this 
Early Precambrian sediment. These or- 
ganic remnants comprise the oldest 
known evidence of biological organiza- 
tion in the geologic record. 

During the past decade, and particu- 
larly within the past few years, there 
has developed a marked revival of in- 
terest in the classical problem of the 
antiquity of life on earth. Although 
parallel to a current expansion of inter- 
est in theoretical and experimental ap- 
proaches to the origin of living systems, 
paleobiological research on the antiqui- 
ty of life is developing within a geologi- 
cal and geochronological framework 
which is unique in the history of 
paleontology. To a great extent this de- 
rives from a firmly based and fast-grow- 
ing body of data on the radiogenic age 
of the earth and, in particular, on the 
age of its Precambrian sedimentary rock 
systems. The application of electron 
microscopy to organic sediments, more- 
over, has made it possible to transcend 
the limits of optical microscopy in ob- 
serving minute objects of possible bi- 
ological origin. In addition, develop- 
ment of analytical instruments for the 
detection and characterization of or- 
ganic compounds in sediments provides 
refined techniques for the detection of 
correlative evidence of past biological 
systems. 

We now report results of the applica- 
tion of optical and electron microscopy 
to sediments exceeding 3000 million 
(3 X 109) years in age. The sediments 
are organic-rich black cherts, interpret- 
ed as primary chemical precipitates, in 
which are found discrete microfossils 
of bacterium-like size and form, as well 
as larger remnants of partially orga- 
nized organic matter. Unpublished re- 
sults of organic geochemical analyses 
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Early Precambrian sediment. These or- 
ganic remnants comprise the oldest 
known evidence of biological organiza- 
tion in the geologic record. 

During the past decade, and particu- 
larly within the past few years, there 
has developed a marked revival of in- 
terest in the classical problem of the 
antiquity of life on earth. Although 
parallel to a current expansion of inter- 
est in theoretical and experimental ap- 
proaches to the origin of living systems, 
paleobiological research on the antiqui- 
ty of life is developing within a geologi- 
cal and geochronological framework 
which is unique in the history of 
paleontology. To a great extent this de- 
rives from a firmly based and fast-grow- 
ing body of data on the radiogenic age 
of the earth and, in particular, on the 
age of its Precambrian sedimentary rock 
systems. The application of electron 
microscopy to organic sediments, more- 
over, has made it possible to transcend 
the limits of optical microscopy in ob- 
serving minute objects of possible bi- 
ological origin. In addition, develop- 
ment of analytical instruments for the 
detection and characterization of or- 
ganic compounds in sediments provides 
refined techniques for the detection of 
correlative evidence of past biological 
systems. 

We now report results of the applica- 
tion of optical and electron microscopy 
to sediments exceeding 3000 million 
(3 X 109) years in age. The sediments 
are organic-rich black cherts, interpret- 
ed as primary chemical precipitates, in 
which are found discrete microfossils 
of bacterium-like size and form, as well 
as larger remnants of partially orga- 
nized organic matter. Unpublished re- 
sults of organic geochemical analyses 
establish that small concentrations of 
complex, high-molecular-weight alkanes 
are also present in this Early Precam- 
brian sediment (1). Chromatographic 
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