
Capturing Nature presents forty-five varied 
nature printing methods, identified within  
the Zucker Collection. These are described 
under Direct Impressions on pages 160–165 
and Indirect Impressions on pages 177–191

The Zucker Collection consists of 130 items, 
mostly books and journals. Each item is 
numbered in date order from B001 to B130. 
These numbers are used throughout  
this book to reference the book list on  
pages 169–176. 
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Philippe-Jacques de Loutherbourg’s painting of Coalbrookdale at Night 
(1801) presents iron ore smelting in Ironbridge Gorge, Shropshire as an 
image of the sublime. Picturesque buildings and village life are silhouetted 
against a skyscape of vast orange plumes of smoke, the centre of the paint-
ing white hot and hissing with sparks. Its semi-hidden subject might be the 
entrance to hell; the moon itself seems to shrink back in awe. A place of 
outstanding natural beauty was transformed into a blinding record of the 
industrial revolution. In 1800, the year before this painting was completed, 
Alessandro Volta revealed his ‘voltaic pile’, the first electric battery. → [  ]
It generated a flow of electricity using a stack of copper and zinc discs sep-
arated by wads of absorbent material soaked in brine. The arrival of the 
battery, and the ability to produce electricity on demand, was followed in 
1831 by Michael Faraday’s discovery of electromagnetic induction, paving 
the way for generators capable of producing electricity that powered a host 
of emerging technologies. These technologies shaped the photomechanical 
revolution and dominate almost every aspect of life today, particularly the 
way we create and communicate. 

Volta was not alone in his work with electricity, Martinus Von 
Marum’s work on the Electric Generator in Haarlem was published in  
1786–88. He visualized electrical activity and generated ‘figures’ that record 
the action of man-made electricity. → [  ] At the time, traces of the invisible 
forces of nature in visible form were normally called ‘figures’ as they were 
naturally formed abstractions rather than manual representations of the 
way we see. Georg Christoph Lichtenberg created his ‘figures’ to visualize 
electrical activity in the dust that formed on his electrical apparatus. While 
trying to repeat these experiments, Ernst Chladni discovered that the fig-
ures he created were graphic visualizations of sound—images made in sand 
and dust by the wave formations of sound—literally nature printing itself. 
Figures were associated with mathematics, science and cartography. Images 
made by hand belonged in the domain of art. 

In this context the development of photographic images (made 
using the direct action of light) and a readily available supply of electricity  
needs re-contextualising. In many of the processes that were emerging 
between the 1780’s and 1850’s, electricity plays both a direct and an indirect 
role. Daguerreotypes, the first commercially available photographic process, 
required a highly polished silver-plated sheet of copper. Electro-plating and 
electro-forming coloured the collective imagination of both scientists and 
artists. In this environment the curious amateur was king.

	 The Modern Prometheus
While Volta was developing his battery, Luigi Galvan demonstrated that 
a circuit created by two metals caused a frog’s leg to respond. This rean-
imation of a dead creature went beyond scientific research and blurred 
the boundries between science, the occult and alchemy to create a new 
literary genre, ‘Science Fiction’. In 1816, ‘the year without summer’ caused 
by the black clouds that followed the eruption of Mount Tambora, Mary 
Shelly focused on the ability of electricity to create life. Frankenstein; or, The 
Modern Prometheus (written in competition with Percy B. Shelly and Lord 
Byron) was published anonymously in 1818 but eventually carried her name.

Other important discoveries were taking place that impacted on 
our awareness of human fragility and the limitations of our knowledge. 
In 1819 William Buckland discovered the first dinosaur, a Megalosaurus, 
at Stonesfield in Oxfordshire. Suddenly human history looked very short. 
Mary Anning had found a fossilized Ichthyosaur skull at Lyme Regis in 
1811 but it was initially thought to be a type of crocodile. The fossil-rich 
chalk that surfaces from Grimes Graves in East Anglia across the south of 

A Coda to Eric P. Newman’s “Nature Printing  
on Colonial and Continental Currency”

The hypotheses in Eric P. Newman’s article 
were put to the test in 2013, when a leaf 
block for the nature-printed currency turned 
up at the Delaware County Institute of 
Science (DCIS) in Media, Pennsylvania.  
A group of DCIS volunteers including  
Kathy Hornberger, Geremea Fioravanti, Eric 
Marsh, and I visited the Library Company  
of Philadelphia in July 2013 to meet with their 
librarian, Jim Green. A discussion about 
Joseph Breintnall’s nature prints (pictured in 
Newman’s article) and Newman’s work  
on nature-printed currency prompted Marsh  
to recall that he had seen an acquisition  
slip for “stamps for the continental currency.”  
The following weekend we searched the 
holdings and eventually found these items an 
old jewelry box. I was excited to discover  
that one was a leaf block, which I eventually 
linked to a thirty-shilling note from a 1760 
Delaware emission of currency bearing the 
imprint of Franklin and his partner David 
Hall. This leaf block depicts three small sage 
leaves roughly parallel to each other. The 
block was eventually moved to the Library 
Company, where it can be seen today.

Various factors led to the blocks being laid 
away in storage, including mislabeling. The 
objects were not stamps, but relief printing 
blocks that could be set alongside type  
for use with a hand press. My search of  
extant currency determined that it was used  
only once in a colonial emission, rather than  
a continental emission of bills as the label 
stated. In the later period Franklin was  
no longer printing paper money, so his name 
was not connected with the record. The 
scholar C. W. Miller had visited DCIS in the 
1970s for his bibliography of Franklin’s  
printing but had somehow missed the leaf 
block—perhaps this was why! Additionally, 
the leaf block was not easy to display. It has 
very shallow relief and a complex network  
of patterns from the veins and cloth backing 
and this makes it hard to photograph or  
observe from a distance—essentially, it has 
more linework and details than what  
shows up in the print. This was an artifact  
of it being cast from actual leaves, which 
Newman described in the 1960s. Having 
read Newman’s work beforehand, I 
immediately understood what the leaf block 
was when saw it.

Which is to say that Eric Newman had made 
some very good arguments about the leaf 
blocks. Newman brilliantly arrives at casting 
(rather than cutting) because he realized  
that certain leaf blocks had been duplicated. 
Trying to cut or carve these complex leaves 
by hand would introduce variation, and  
so identical leaf ornaments would have had 
to be cast from the same plaster matrix. 
According to Newman, cloth-backed leaves 
were pressed into wet plaster, resulting  
what he calls a negative mold of the leaves. 

Newman’s idea that the leaves were pressed 
into plaster was based on a notion that  
the relief would all be on the same horizontal 
level. But this was not to be the case; the 
leaves are slightly higher than the cloth in the 
casting. Note that Newman observed  
a “three dimensional effect” of white space 
surrounding certain leaves. The difference  
in the height of the leaves and the height  
of the cloth is slight enough that it usually  
did not prevent the lower relief from printing,  
except where you see that white space  
surrounding the leaves! Some leaves are 
cast just high enough to prevent paper from 
touching and thereby picking up ink from  
the nooks and crannies flush with the border 
of the leaves. Knowing that even horizontal 
levels were not necessary, the plaster  
matrix was more likely produced by pouring 
plaster over a leaf, but this is a detail only  
the physical block could clarify. I suspect a 
pouring method produced a square or  
oblong matrix that could be put in a French 
mold, essentially creating a box which one 
could pour type metal into. When the type 
metal cooled, it hardened into a thin piece of 
metal with the shallow relief of leaves. From 
what I can observe of the physical block, this 
was trimmed down and mounted on a piece 
of wood with resin to make it type high. Then 
the leaf casting could be set with type and 
other ornaments and be readied for printing. 

I eventually plan to share detailed findings 
that refine and build on Newman’s work.  
For now, I remain impressed by all he was 
able to determine without ever seeing a leaf 
block. Newman was made aware of the 
DCIS leaf block in 2014 when the New York 
Times ran a piece about its rediscovery.  
He sadly passed away in 2017 at the age of 
106, but not before knowing how much  
he had gotten right. 

Jessica C. Linker The role of Electricity in the Creation  
of Figures and Images

Adam Lowe

Benjamin Franklin (1706–1790) and David Hall (1714–1772), 
Leaf block for thirty-shilling note, 1760, from Delaware 
County Institute of Science, Image: Library Company of 
Philadelphia

Van Marum, Beschreibung 
einer ungemein grossen 
Elektrisier-Maschine… 
B012 → p. 129

A Voltaic Pile, made by 
Apps, London 1860s, 
Image: Oak Taylor-Smith
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England to the coast contained marine remains from the Cretaceous Period  
(145–66 million years ago). Fossils are imprints of former life from deep 
time. They are rocky negatives of the positive organic structures of past 
worlds. If dinosaurs roamed the planet millions of years ago all Abrahamic 
knowledge seemed to occupy little more than the blink of an eye. 

	 Knowledge and Objectivity
With the arrival of electricity mankind had within its grasp both the creation 
of light and the animation of life itself. Alois Auer was born in Wels, Austria 
in 1813 into this fusion of art, science, religion, technology, fiction and the 
quest for knowledge and objectivity. Alois Auer became the director of the 
Staatsdruckerei (Austrian National Printing Office) in Vienna in 1841 and 
worked there until 1868. Under his direction he turned the Staatsdruckerei 
into a modern printing house employing over 900 people. The availabil-
ity of electricity extended the range of what was technically possible in 
printing, significantly contributing to the photo-mechanical revolution. 
Several of the processes under Auer’s leadership used Galvanoplasty  
(electro-forming), electro-plating and electric light. In Auer’s hands elec-
tricity, photography, the impact of lead type on paper, mechanical precision 
and chemical reactions inspired an explosion of printing processes and the 
fusion of ‘figures’ dependent on physical process with ‘images’ that needed 
aesthetic and artistic interventions. His 1853 publication, Der Polygraphische 
Apparat contained a selection of different processes developed and some-
times patented by the Imperial printworks.1 → [  ]

	 Image and Form
One of the most innovative processes Auer patented was Natureselbstdruck, 
and its close relative Mineralographie. In these processes a physical spec-
imen is transformed into a printing plate using lead, pressure, casting and 
electroforming to create a 3D negative that can then be printed like an etch-
ing plate by rubbing ink into the relief and wiping it off the surface. → [  ]
The result is a 1:1 scale, naturalistic colour print with many of the qualities 
of a pressed specimen stuck onto the surface of the paper. Aesthetic ele-
gance and objective accuracy were fused into a colour image with volume. 
Electroforming was essential to produce a copper plate using a cast of the 
impression left in the lead that the plant was pressed into using mechanical 
force. With a copper plate containing an exact negative relief of the plant, 
accurate multiples could be produced. The subjectivity of the botanical 
illustrator had been replaced with objective fact. 

Other printing processes followed that focused on the relation-
ship between depth and tone. By 1864 Walter Woodbury had invented the 
first continuous tone process, which created beautiful black and white 
images through the depth of the electroformed plate using similar principles 
to those developed by Auer. In the Woodburytype process the copper plate 
containing the relief functions as a shallow mould. When filled with pig-
mented gelatine it can transfer a continuous-tone image onto paper. → [  ]  
Leopold and Rudolph Blaschka’s work to make glass flowers and an assort-
ment of creatures at the end of the C19 was described as, ‘an artistic marvel 
in the field of science and a scientific marvel in the field of art’. The descrip-
tion could equally apply to Auer and others operating before the borders 
between art and science had hardened into the divide we know today.

The creation of an electrical power supply has had more impact 
on the development of printing technologies, of which photography is a very 
interesting and significant sub-set, than the ability to fix silver nitrate to pre-
vent the image fading away. It opened the door to rethinking the relationship 
between image and form by focusing on how things are mediated and trans-
formed. It made nature printing possible and provided the artificial light 
source for early microphotography. Some fundamental assumptions about 
photography are starting to be addressed. Photo ‘graphy’ emerged slightly 
before photo ‘sculpture’. It wasn’t long until it captured motion and then 
started moving itself to become film. With the advent of digital technologies, 

Auer, Der polygraphische 
Apparat…  
B041 → pp. 114–115

Auer, Copper printing plate. 
B057 → p. 264

→ p. 126

Auer, Der polygraphische  
Apparat… Michael Faraday’s copy,  
courtesy Adam Lowe.
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diverse forms of representation are proliferating and finding both on- and 
off-line forms. We are in a time of virtual-, mixed- and augmented-realities 
that coexist with both additive and subtractive forms of re-materialisation. 

	 Sculpting Light
The first sculptural photographic process was developed in 1859. It is 
attributed to François Willème, in Paris, using his ‘ingenious devices’. He 
placed his sitter on a circular platform surrounded by twenty-four equally 
spaced cameras that were all triggered at the same time creating twenty- 
four silhouettes that together described the complete head. → [  ] From the 
images he could extract profiles that he assembled like the segments of an 
orange. Later, others would find ways to layer (sinter) the data to produce 
complex forms. → [  ] Willème needed electricity on demand, but the tech-
nology wasn’t there to support the accurate and detailed output of forms. 

In today’s digital world electricity is the driving force but it has 
become so ubiquitous that it is almost invisible. It facilitates both input 
and output technologies, data storage and transmission. Digital archiving 
presents a real challenge as the volume of information of all kinds grow 
exponentially. Long-term archiving without electricity is still outside the 
realms of possibility. A small number of companies are focusing on storing 
digital data in material form. PIQL’s Arctic World Archive is perhaps the most 
advanced with digital microfilm being stored in dry sub-zero conditions 
in the Svalbard Archipelago. Laser writing into glass is possible but very 
expensive and the next generation of CDs are being developed using recy-
cled plastics that store the data within a three-dimensional matrix.

Without electricity the world would be a very different place and 
much of the last 200 years of human activity would vanish without a trace.

		�  Thanks to Charlotte Skene Catling, Simon Schaffer, David Phillips, Angus Patterson,  
Hans P. Kraus Jr. and many others who have helped shape these thoughts.

1	 The Museum and the Factory by Alistair Grant and 
Angus Patterson Lund Humphries, 2018
Der Polygraphische Apparat was published in 1853. It was 
intended for the Great Exhibition in 1851. In 1853 an experi
mental relationship was established between Elkington’s 
factory in Birmingham the newly formed Victorian and Albert 
Museum. Elkington’s had been founded in 1840 to use the 
process of electro-forming metals for the creation of art
works and perfect replicas. Metals were being manipulated 
at a molecular level using electricity.

Claudius and Xavier 
Givaudan (1902–1925). 
Early 3D photography 
system. Image: Nicéphore 
Niépce Museum, 
Chalon-sur-Saône, France 

François Willème 
(1830–1905), Unfinished 
photosculpture—portrait 
head of a woman, oak 
maquette on base, c. 1865, 
Image: George Eastman 
Museum
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