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Notebooks are a critical part of observational and 
experimental practices in the lab and the field, and they 
appear in all disciplines of science, humanities, and 
the arts. In photographic history, notebooks by well-
known experimenters like William Henry Fox Talbot 
and John Frederick William Herschel have been critical 
to understanding how photography was developed. But 
in spite of their ubiquitous presence and critical place 
in photographic history, very little attention has been 
given to understanding the effects of photography on 
the notebooks, or to the photographic patterning of 
scientific notetaking. This article is about photographic 
notebooks and the way in which photography insinuated 
itself into the working practice of a few scientists, 
creating a new and hybrid ‘expanded notebook’. These 
expanded notebooks are full of what Omar Nasim calls 
‘working images’, that is, those images that are made pre-
publication, that require interpretation and training to 
read, that are used to learn things by, or to make decisions 
over. Nasim’s emphasis on learning how to ‘see’ rather than 
how to ‘reason’ also applies in these working photographs 
and the notetaking that accompanies them.1 There is much 
to be gained by trying to understand what photographic 
practices brought to scientists in the working phase of 
their research through their notebooks, not least, a sense 
of the way in which photography began to create visible 
patterns in some scientific practices. 

Unfortunately, to get to the pre-publication images, 
you have to find them first. If the published photographs, 
(the so-called iconic ones), are ‘brown specky things’ as Jon 
Darius once called them, and have been thrown away in 
droves, well, the working photographs, the ones that did 
not make it into print, have suffered even more severely.2 
In part, it is because photographs fit only awkwardly into 

notetaking, which was a highly developed practice already 
when photography came along. For that reason, I take 
a broad definition of ‘notebook’, and call it the ‘expanded 
notebook’ because the material of photographs, and 
the insertion of photographic practices into notetaking 
practices, caused the expansion of notebooks both 
physically and conceptually. In part, they were expanded 
into spaces and places not normally inhabited by 
notebooks. They were also expanded through the insertion 
of purely photographic concerns of making, cataloguing, 
collecting, and experimenting with photographic 
materials in parallel with whichever scientific enquiry 
was at hand. This essay leans especially heavily on 
concepts by three authors: Nasim in his notion of working 
images; Jennifer Tucker, with her insights into the way 
in which groups of disparate photographs come together 
to make evidence, and her substantial writing about 
photography and communities, be they science, the law, or 
as she has recently written, industry; and Anke te Heesen 
for her thought-provoking writing about expanded 
places and spaces of learning as they occur in scrapbooks 
and cabinets of science.3 In addition to these, there are 
three concepts that are important when considering 
the expansion photography caused in science notebooks: 
the physically expanded notebook, the photographic 
catalogue, and photographic experiments.4 To look at 
this phenomenon in notebooks across the disciplines 
of science, I organize this essay around two examples: 
the notebooks of British chemist Sir William Crookes and 
those of American geologist Herman LeRoy Fairchild. 

To begin with the expanded notebook, it is important 
to acknowledge that one of the problems of studying 
photographs that did not make it into print is that they 
are often separated from the notebooks in which they play 

Photographs, Science, and the Expanded Notebook
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a critical part. Sir William Crookes’s notebooks are a good 
example of the kind of dispersion that creates an expanded 
notebook. Crookes is likely best known for his invention 
of the Crookes tube in 1875, or his discovery of thallium 
in 1861, or quite possibly as a champion of spiritualism 
as the President of the Society for Psychical Research.5 
Many people do not know that he was also deeply involved 
in photography from its very beginnings. He was a close 
friend of Henry Talbot’s, served as the first editor of 
The Photographic News (1858–1860), and he was a prolific 
photographer. Unfortunately, most of his photographs are 

dispersed, some to institutions with whom he worked, 
some to the private market, and only half of his notebooks 
are available to the public, from the Royal Institution. The 
other half of the notebooks are in the Science Museum, but 
are quarantined in the radioactive store, and not due to be 
accessed for a number of years.6 This fragmented archive 
means that most of the record of Crookes’ photographic 
activity is found in his notebooks and letters, even though 
comparatively few of these images have been found so far. 
Figure 1 shows a notebook page from 20 May 1908 with 
a typical Crookes experiment on photoradioactivity. 

1 / Sir William Crookes, notebook, 1908
Notes detailing two photoradioactivity 
experiments on pitch blende
Royal Institution, London, Special Collections
Photo: Kelley Wilder — with permission of the Royal 
Institution
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Th is page, like many of the pages of several volumes 
of the notebooks, is all about photography, although it 
has no photographs in it. It is representative of Crookes’s 
notebooks in this collection, as well as representative 
of other science notebooks by scientists who used 
photography. Commonly, photographs were collected in 
another space, even a separate notebook, book, or box. 
Th e extended spaces of knowledge in science take in 
these physical spaces as well as cupboards, cabinets, and 
closets.7 Photography in particular seems to accrue in 
such places, even when the scientists’ notes are ordered 
and kept. Although it might be tempting to think that 
this is because the materials were diffi  cult to integrate, 
for instance, photographs on glass, it seems to have been 
common even when photographs were on more amenable 
supports like paper or fl exible fi lm. Th e notebook in 
Figure 1 is page 100 of Crookes’ notebook, dated 20 May 
1908, although the experiments in it range from May 
to June of that year. It shows two related experiments 
numbered 88 and 89, on pitch blende and other radioactive 
materials. Th e experiments derive from Crookes’ 
ongoing investigations of what he called ‘rare earths’, 
in this case various ores and several examples of pitch 
blende, from the National Mineral Corporation Ltd. Th e 
setup of this sort of photographic experiment was quite 
common and had been used frequently since the earliest 
experiments on photographic surfaces. Objects were 
placed on the photographic fi lm or plate and they formed 
an impression, or outline, directly on the photographic 
substance. While many such experiments used light as 
the radiant source, resulting in a silhouett e of the object, 
in the case of radioactive minerals, the ore itself is 
the source of the exposure. Th e entry in Figure 1, from 
1908, is a direct repetition, or one could call it a replication, 

of experiments, made some 12 years earlier by Henri 
Becquerel in Paris, in his fi rst investigations of radioactive 
material.8 Repetition or re-use of the experimental setup 
is commonly found in photography in science notebooks 
and Crookes’ experiments represent a fairly normalized 
practice among scientists studying radioactivity at 
the time. Th e notebook page represents not just one 
but two photographs, and two distinct experiments, or 
perhaps they might even qualify as observations. Number 
88 constituted an examination of pitch blende received 
from the National Mineral Corporation Ltd. Th e drawing is 
explained in the following way:

Th e description of the pitchblende in number 88 
allows us to imagine the shape of the ores in number 
89, on the bott om half of the page; that is, fl at on one 
side. Both experiments demonstrate a good deal about 
how photography exerted pressure on the experimental 
setup. Th e most obvious is the shaping of the ores to 
accommodate the fl at plane of the photographic surface. 
All the minerals that have been photographed now have 
one fl at and oft en polished plane, incorporating, or one 
could even say, imposing the shape of photography on 
the objects. Th is adjustment to the shape of the specimens 
is evident in the ‘old specimen’ pitch blende indicated on 
the top left  corner of 89, as it is very likely to be the one 
that Crookes had been using for several years, and 
which can be seen in the Science Museum collection.9

Th e fl att ening of specimens and printing them 
photographically was a practice that Crookes had been 
using for years to examine radioactive ore, and on which 
he had already published in 1900.10 Th e illustrations to 
that paper (Figure 2) demonstrate clearly the indicative 
correlation between the fl att ened side of the pitch blende 
and the resulting exposure. 

2 / Photomechanical illustrations 
of pitchblende and resulting 
‘radiograph’, 1900
Reproduction: William Crookes, Radio-
activity of uranium, London 1900
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The second, more subtle, insertion of photography 
is in the photographic notation pertaining to the image 
entered in the notebook. In the case of experiments 
88 and 89, it is the exposure time, written below each 
drawing and the drawing of the composition of the image, 
a photographic practice that became common in science 
notebooks. Photographic notations like these exposures 
vary, and might also take the form of a written description 
of the photographs taken, type of film or plates, time of 
day, situation of the camera (if there was one), weather, 
and development. They are notations that are shared 
with photographers, who also carried various forms of 
notebooks on photography expeditions to make notes 
about their exposures.11 Sketching the photograph was also 
a common practice, and Crookes used sketches frequently 
in the study of rare earths as well as other experiments. 
For Crookes, the drawings serve two functions — they 
help him identify the components of the image, after 
development, and they stand in, in the experimental 
notebook, for photographs filed elsewhere.

Because notebooks are frequently separated from 
their photographs, they often necessitated separate 
but complimentary numerical arrangement. Crookes 
acknowledged this in an entry from 11 July 1894: ‘There is 
a little inconvenience in numbering if a running number is 
used for chemistry and photographic pictures. It will cause 
gaps in the negative albums, perhaps it will be better to use two 
numbers one for pictures only.’12

Unfortunately, Crookes’s ‘negative albums’ have 
not surfaced, unless they are in the Science Museum 
collection, so it requires some imagination to conceive of 
what they might be. There is evidence enough, though, 
that he did continue to number and file his photographs 
separately. Crookes’ insistence that his photographs be 
collected elsewhere may be an indication of how integral 
the working images were to his scientific experiments. 
Although he could have printed his photographs and 
incorporated them into his notebook, he only seldom 
did so. It may have been a matter of habit — Crookes 
began photographing with glass plates — but it also 
could have been his use of photographs for publication 
and exhibition at a later date. Some scientists, like 
Charles Piazzi Smyth in his Cloud Atlases, had stationers 
print special albums that incorporated photographic 
prints, bringing the photographs and notes together.13 
Emphasis on photographic prints might have to do with 
the nature of studying such transient objects as clouds, 
but there is little doubt that the prints could be inserted 
easier into the physical notebook, in a uniform size that 
accommodated the stationer, rather than adhering to sizes 
dictated by photographic companies and conventions. 
Crookes, though, used his negatives as working tools, 
marking them up, turning them, and annotating them in 
various ways, to make notes and draw conclusions on or 
about various experiments. 

It is important to note that although photographs 
were often physically separated from Crookes’ notebooks, 

photographic concerns were not. The notebooks 
frequently contain recipes for the treatment or 
development or other handling and preparation of 
photographic plates. Sometimes, Crookes would repeat 
the experiment or observation, developed in two 
different ways — for instance with pyrogallol and then 
with amidol.14 On the same day in 1894 that Crookes was 
contemplating the numbering system for negatives, he 
also noted his method for sensitizing with aniline dye:

‘Process for staining Gelatine Plates

For red {  Cyanine in Alcohol 1/10 gr to 100 cc
   1 drm (1/8 oz) in 3 ozs water

  Green { 1 Phosphine N (quinoline) in 1000 alcohol
 one drm of this with above if green is required

Soak 3 minutes in winter and 2 minutes in summer and rock 
drain rapidly flood under tap to wash off solution pour off 
mixed cyanine and phosphine from dish fill [dr?] with tap 
water slightly.’15

Sensitizing your own plates in the 1890s might seem odd 
to the photographic historian. After all, it is a decade 
after Wilhelm Vogel’s ground-breaking publications, 
and when many others had joined in researching 
spectral sensitization of plates.16 It might be even more 
surprising considering the proliferation of ready-
made plates by commercial manufacturers. By many 
photographic history accounts, 1890s photography was 
more straightforward, and less artisanal. However, 
Crookes’ notebooks demonstrate that scientists were 
still regularly customizing their plates, even when they 
bought them from commercial manufacturers. Notebook 
XIV, in which these notes are found, has an advertisement 
for Edwards’s Isochromatic and ordinary plates and 
films as well as a flyer for Wellington & Ward’s platino 
matt bromine paper pasted into the front flap. Although 
this is evidence that Crookes was buying his plates and 
films commercially, he was also using his own aniline 
dying system to create plates of varying sensitivity to 
different wavelengths of light or of radiation. The dyes 
Crookes used are dyes that were discovered in the aniline 
dye industry and were very quickly brought into use 
for colouring gelatin plates, making them sensitive to 
different wavelengths. Dry plates came on the market 
in the early 1870s, and ten years later, dyed plates were 
also available commercially. Even ten years after such 
dyed photographic plates were being manufactured, 
scientists’ practice of dying their own plates persisted. 
Crookes used cyanine in this example, which was also 
known as quinoline blue. Crookes referred to the plates as 
azuline plates but more commonly such plates are called 
orthochromatic. It is important to note that Crookes 
manipulates his commercial photographic materials 
both before exposure, with dying, and after, with 
development. The working photograph here is a non-
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standard, highly specialized object, tailored to specific 
experiments.

Klaus Hentschel writes eloquently about 
the problems of standardization or rather non-
standardization in photographic manipulations in 
the 1870s–1900.17 Hentschel goes so far as to describe 
some of the accounts (about Abney with infra-red) as 
‘pre-scientific […] artisanal practice’.18 The experiments in 
photographic chemistry and aniline dyes he describes as 
‘chaotic’. This might be perhaps because of the number of 
people with different backgrounds, funded mightily by 
the Aniline Dye industry, jumping into these experiments 
with both feet. But these ‘chaotic’ experiments engendered 
a scientific community in the way that Jennifer Tucker 
has taught us to see, that sprang up around the validation 
of photography as an experimental tool.19 Its reliability 
hinged on coordination of opinion achieved often by 
sharing photographs and recreating experiments. 

Crookes’ notebooks are not entirely devoid of 
photographs, and some can be found either attached 
to a page in the context of an experiment, or inserted 
between pages. But these few examples are not at all 
indicative of the number of photographs made by Crookes 
in the course of his experiments. In an example from 
1906, two spectra, printed in a single platinum print 
mounted on board and attached are the only images 
present of 6 photographs taken on two days, 25 May and 
18 September. The page can give us a rough estimate of 
the large number of photographs Crookes was making. 
Counting conservatively, we could imagine that only half 
the pages indicate the use of photographic materials. 
At page number 136 of about 200, if half the pages have 
this number of photographs it indicates that about 500 
photographs were produced for this set of experiments, 
in this volume of the notebooks. It demonstrates a clear 
picture of a coordinated set of experiments patterned 
continuously by photographic activity. With Crookes, 
the analysis is quite incomplete. How it patterned his 
research and what the consequences are for how he 
understood or learned from his photographic practice 
can only be finalized when the notebooks of the two 
collections can be reunited. What Crookes’ expanded 
notebooks might look like if reunited with the negative 
albums and photographs can be seen by comparing it 
to a more intact collection by Herman LeRoy Fairchild, 
a geologist working at roughly the same time in Upstate 
New York. 

Fairchild was a professor of Geology and Natural 
History at the University of Rochester, New York from 
1888 to 1920, and one of the founders of the Geological 
Society of America. He was a hugely prolific author, 
with 246 publications listed in his archive. At various 
times, though, he also worked for the State of New York 
and Ward’s Scientific of Rochester. In what seems to be 
an active side-business he also sold many of his own 
photographs and bought many photographs from others. 
While Fairchild was nowhere near the first geologist to use 

photography extensively — Aimé Civiale and Frederich 
Simony among others were accomplished photographers 
and applied their photographic talents to geographical 
study decades before Fairchild was active — he makes 
a good example of the routinized use of photography 
throughout his geological practice.20 Fairchild’s ‘expanded 
notebooks’ and working images help to show how 
the routine making and maintaining of a catalogue of self-
authored photographs, and a collection of photographs 
authored by others formed an integral part of scientific 
research when photography was fully embedded in 
the scientific enterprise. The formation of a catalogue on 
Fairchild’s work binds the disparate parts of the expanded 
notebook, confirming Crookes’ indication that cataloguing 
is an integral component of the making and use of 
photographs in science. 

It is not clear when Fairchild began photographing, 
but by 1885, he was embarking on a working tour of 
Mexican railways with his camera. Whether it was taking 
photographs of the railroad and engineering works that 
was his main occupation, or geological observation, is 
not entirely clear. To discuss the expanded notebook, 
however, and show the role of cataloguing in creating 
it, one particular group of his photographs exemplifies 
Fairchild’s photographic and notetaking practice. This is 
a group of photographs and notes made between about 
1890 and 1906 of what Fairchild called the Pinnacle 
Range. ‘Range’ sounds rather grandiose for what is in 
fact a collection of hills that run through the centre 
of Rochester, NY from what is now Cobb’s Hill Park 
to Mt. Hope Cemetery, just behind the University of 
Rochester. Although the location is now composed largely 
of city parks, at the time it was a series of quarries, 
like the one shown in Figure 3. The quarries provided 
access to cuttings that showed the internal structure 
of the hills far better than any conventional landscape 
could. In other projects, Fairchild took advantage of new 
road cuttings and in particular the Erie Canal cuttings 
so prevalent in Rochester and its surrounding area. 
Fairchild chronicled the Pinnacle Range over a number 
of years and from a number of views, putting together 
a series of photographs that not only cover the whole of 
the Range but also that chronicle the industrialization 
that occurred in and along it in the rapid expansion 
of the city. It was of interest to him because Rochester 
sits on a glacial moraine, and glaciers were Fairchild’s 
particular area of study. Its industrial importance lies in 
the Range’s composition of glacial soil, largely sand and 
gravel, and these are highly commodified substances 
used in construction and building in the expanding city 
of Rochester. Part of Rochester’s expansion was due to 
its strategic location and landscape. The Genesee River, 
home to powerful waterfalls used to generate electricity 
for the flour mills, also spawned a number of canals 
running through the city, picking up goods from factory 
warehouses like that of Eastman Kodak’s, which changed 
its name from the Eastman Dry Plate and Film Company 
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in 1892. Its intersection with the Erie Canal ensured 
easy access to markets in both Canada and New York. 
Expansion of enterprises like Kodak and Bausch & Lomb, 
and a thriving garment industry caused the population to 
more than double between 1880 and 1910. With such rapid 
changes, Fairchild’s urge to note the native landscape is 
understandable, even as road building and quarrying 
ensured that he gained unprecedented access to the many 
layers of glacial deposits around the city. 

Fairchild’s combined expanded notebook takes 
in photographic notebooks, geological notebooks, and 
photographs to form a scientific space, in this case 
a geological formation, over time.21 To organize his 
photographs, Fairchild put together several numbering 
series, very much like Crookes’ proposed numbering 
system. The catalogue gathered together subjects in 
series, while the caption represented a photograph 
number, possibly relating to the negative number in 
a separate numbering series. When taken together, 
Fairchild’s field notebooks and the photographs as well 
as the photographic catalogue, which brought together 
his notes and the photographs, constitute an expanded 
notebook of working images about the Pinnacle Range 
extending over a decade, from 1891 to 1906, and stretching 
the length and breadth of the physical range, focussing in 
for details, and telescoping out for wider views. Fairchild 
published his findings in 1923, as the hills were slowly 
developed and Rochester grew significantly. In particular, 
he intended that ‘the photographs taken during the last 30 
years should be published as a permanent record of the form, 
composition, structure and origin of the Pinnacle Range’.22 
In addition to his sense that he was recreating not just 
the outward form, but also the structure and composition, 

3 / Herman LeRoy Fairchild, 636. 
Oct. 15, 1904. Cobb’s Hill near 
Monroe Ave. Looking S. 60 E., 1904
University of Rochester, River 
Campus Libraries, Rare Books, 
Special Collections, and Preservation 
Herman LeRoy Fairchild papers, 
A.F16
Photo: Kelley Wilder

4 / Herman LeRoy Fairchild, Notebook, October 15, 1904
University of Rochester, River Campus Libraries, Rare Books, Special 
Collections, and Preservation Herman LeRoy Fairchild papers, A.F16
Photo: Kelley Wilder
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Fairchild also clearly indicated that his activities gathered 
up the history of the industrial and residential growth of 
the area as well. 

Fairchild’s notebooks combine geological field notes 
with photographic notes, that is, notes of the photographs 
made, the orientation and location. It is this parallel 
notetaking that illuminates a critical part of the expanded 
notebook, and also demonstrates the importance of 
cataloguing. Figure 3 shows one of 4 exposures made on 
October 15, 1904. The corresponding notebook page in 
Figure 4 for October 15, 1904, titled ‘East End of Pinnacle 
Range’, details the following photographs:

‘5 1. In pit near Brighton, looking East.
6 2 In pit on N. Side of ridge near wide waters. East end of 

pit, looking S. E.
7 3 Same pit, general view looking East.
8 4 In pit further west toward Culver Rd Looking S. E.’
Just as in the example of Crookes’ notation and 

his drawings of rare earth photographs, Fairchild’s 
notebook serves the function of identifying the plates 
after development. It is a type of photographic 
notetaking that was common for photographers of 
the time who worked with glass plate photography 
in the field. The plates were loaded into plate holders 
at home in the darkroom, and packed into a carrying 
case, along with the camera, tripod, dark cloth, and any 
other necessary accessories. Some expeditions carried 
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a portable changing bag to refill the plate holder, but 
Fairchild never travelled very far for these photographs 
and seems to have taken only a handful of exposures 
on any given day.23 The four exposures of 15 October are 
quite typical of Fairchild’s practice. Each plate holder was 
numbered, and the numbers were used to match the list 
of exposures. It is clear that this list notes the numbers 
corresponding to plate holders, because the eventual 
negative number 636 can be seen on the lower left-hand 
side of the print. As with Crookes’ notebook, this is an 
example of photographic notetaking, one of the many 
common photographic practices that were incorporated 
into the expanded science notebook. 

The re-numbering in the notebook indicates also 
that there was an iterative process occurring between 
the photographs, the cataloguing, and the notebook. The 
relationship or pattern created by negative numbering 
and the subsequent catalogue numbering of the prints 
is not yet entirely clear and requires more investigation, 
but some of the processes are apparent. Fairchild made 

a silver gelatin (usually bromide) print from each negative, 
mounted it on thick green board, and attached a label, 
deriving details for the label from his field notebooks. 
The extensive catalogue, running numerically to nearly 
800, brings the photographic and written notes and 
observations together, forming a systematic working 
catalogue of all his geological observations, from an 
extensive number of research projects. The notes from 
the photographic notebooks about orientation and location 
were incorporated, as one would expect, into the catalogue 
descriptions, and the dates were crucial for bringing 
together a series of photographs like the Pinnacle Range 
series, for discussions of the changing landscape as it was 
utilized. The catalogue effectively combines numbering 
processes, notes, and photographs in a single system 
organized eventually in a photographic catalogue. 

Fairchild appears to have interspersed his 
photographic activities with days of purely geological 
observation. Figure 6 shows just such a typical day, where 
Fairchild made height measurements from Klink Hill, 
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in the Pinnacle Range, looking across to the Cobb’s Hill pit 
of Figure 5. He may have been standing on the spot from 
which Figure 7, was taken on 18 April, just four weeks 
earlier. The notebook is not only about measurement of 
Klink Hill, though. It also includes a lengthy description 
of the 15 feet of till at the top of the pit ‘on this day’. It 
reminds us that Fairchild was capturing a constantly 
moving and changing landscape in a quarry, subject to 
immense change from one day to the next. ‘[B]ut the whole 
mass,’ he writes in his notebook, ‘has been disturbed and 
the direction may not be true’. Nonetheless, Fairchild 
benefitted from his relationship with the quarry owners, 
sometimes even photographing them in situ. The changing 
nature of the landscape both forced him and allowed him 
to photograph and re-photograph the land in certain 
locations, creating a time-lapse set of images.24 His field 
notes and photographic notes were carefully combined 
in the photographic catalogue, on the prints, where 
the labels served as useful areas to cross reference similar 
observations. In Figures 5 and 7, Fairchild’s admonition to 

‘see’ other numbers indicate his habit of creating a cross 
referencing system. 

The catalogue serves as a method of producing 
images in a certain way, producing a vision, as Nasim puts 
it, ‘bit by bit’, enhancing ‘what was seen, might be seen, would 
be seen and should be seen’ in this geological landscape.25 
The Pinnacle Range research formed a core of Fairchild’s 
understanding of the glacial effects on the landscape of 
Upstate New York. With this knowledge, with the vision 
of the landscape from the inside, he was able to form 
theories and tell histories of landscape in dozens of papers 
during his career. His research was highly influential not 
only at the national level, but also in the form of public 
history and education. Fairchild worked for the New 
York Department of Education, taking photographs of 
important geological morphology. His photographic 
catalogue shows evidence that he occasionally also sold 
it his negatives. Thus the catalogue has far-reaching 
consequences as a part of an expanded notebook for 
Fairchild’s work, bringing together disparate and 
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numerous data into a single holding to allow the parsing 
of the information. 

Fairchild did not confine his research to photographs 
only he made. He also formed a wide-ranging collection of 
photographs by others, complete with notes, often made 
on the photographs themselves. This collection, unlike his 
catalogue of photographs, is arranged thematically, and 
includes photographs he commissioned, photographs he 
collected, and photographs he took. In the collection there 
are folders on glaciers, geysers, collections of ice crystals 
and volcanos, and numerous collections of interesting 
features of the American landscape. 

One particular group of albumen prints mounted 
on paper, from the Morrill Geological Expeditions, brings 
together photographs by E.H. Barbour and Ulysseys 
Cornell of the University of Nebraska and shows how 
Fairchild collected photographs that fit well with his 
own photographic practices. The notes on Figure 8 
focus the readers’ attention on the layers and type of 
geology in Toadstool Park, now Toadstool Geologic Park 
in the Ogala National Grasslands in North-western 
Nebraska. That Fairchild collected these images, and 
not the many photographs made of fossil excavation, 
indicates his interest in Badlands geology. While it is not 
yet clear how he used these images, it is fair to guess that 
Fairchild’s interest in the stratification and the inner 
composition of the landscape was most important. In 
more than a dozen photographs collected from these 
expeditions, all the images exhibit such stratification 
and most of the captions emphasizes it. The Morrill 
Expeditions, headed by E. H. Barbour, Professor of 
Geology at the University of Nebraska and financed by 
John Morrill, collected numbers of fossils for the Nebraska 
State Museum from expeditions running from 1891 
through at least 1903. Although much of the Barbour 
collection appears to be dispersed (more work remains 
to be done on this), a large part of it found its way into 
Fairchild’s collection. The examples mirror his own 
photographs of the Pinnacle Range in composition, 
attention to stratification and use as carriers for extensive 
observations about the landscape. 

The Cornell and Barbour photographs are clearly 
working images. They are heavily annotated, mounted 
on paper carrying two punch holes at the top (just visible 

in Figure 8), for clipping into a notebook. Some have 
clearly been prepared for publication and have editorial 
and cropping marks. Together they form a picture of 
the Badlands geology of the American West. They cover 
two areas of Badlands, one in Nebraska referred to as 
the ‘little’ or the ‘bad’ Badlands in the captions, and 
the other, more famous Badlands of South Dakota. It 
is typical of the collection photographs, as opposed 
to the catalogue photographs, that they are heavily 
annotated. Here the paper qualities of photography 
are useful carriers for extra notes, drawn lines, marks 
for emphasis, and added annotation. Fairchild’s own 
photographs, when in this collection, appear mostly 
unmounted and often heavily annotated. 

Fairchild’s collection and use of geological 
photographs is evidence that the expanded notebook 
should consider the collection of science photographs, 
as well as the making of them. Jennifer Tucker has 
argued quite effectively that the massing of photographs 
together, even when they are made in disparate places 
and circumstances, achieves a systematic nature that 
can also be taken as evidence in certain ways. She is 
equally persuasive in establishing that the sort of use 
of photographs produced for one purpose, in her case, 
portraits, and used for another, in a court of law, ‘required 
new social conditions of knowledge’.26 Fairchild’s use of 
the catalogue, for his own photographs, numbered 
sequentially, and the collection, unnumbered and grouped 
thematically for his and others’ photographs, are more 
than just a publication aid, they are a type of visual 
notetaking that supplements the field and photographic 
notes, and creates a new condition of knowledge based on 
the pattern of photographic practices. 

The notebooks and photographs of Crookes and 
Fairchild together suggest that we should consider 
the working photographs and their dispersed archives 
as a sort of ‘expanded notebook’ and that we should see 
the use of photographs as not illustrations, but as working 
practices of experiment and observation, and sites of 
new practices of making knowledge. Understanding what 
happens when these working photographs get plucked 
from the notebooks and used as illustrations in finished 
and published work, and the relationship between 
the two, is a matter for consideration elsewhere. 
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