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What today has come to be regarded as among the  
finest bodies of work in early-twentieth-century photogra-
phy began as a teaching experiment. Karl Blossfeldt, a  
new lecturer at the Unterrichtsanstalt des Königlichen 
Kunstgewerbemuseums Berlin (The institute of the royal 
arts and crafts museum Berlin), was looking for a way to 
showcase examples of the forms and patterns he discov-
ered in the natural world that he believed should inspire his 
students’ own work.1 An excellent sculptor, he first created 
a large, finely modeled dragonfly’s wing, but this was dis-
missed as trivial by the school’s director.2 Blossfeldt came 
up with an idea of making greatly enlarged photographs of 
the insect instead.3 “This enlargement then proved to be 
most useful to me in my studies, and thus I hit upon the use 
of enlarged photographs of small plant forms to assist as  
yet unskilled students in their work,” Blossfeldt recalled in 
1929. “[I]t is due to this incident and this photograph that I 
am now publishing my enlarged plant photographs thirty 
years later.”4 

Indeed, it would not be until close to the end of 
Blossfeldt’s teaching career — ​and but four years before his 
death, in 1932 — ​that his photographic work would attract 
broad public attention and critical acclaim. His first collec-
tion of photographs, Urformen der Kunst (Art forms in 
nature), published in 1928, caused an immediate sensation 
and would go on to appear in numerous editions in several 
languages. This was followed by Wundergarten der Natur 
(Magic garden of nature) in 1932 and, a decade later,  
the posthumous Wunder in der Natur (Magic in nature).

Long before Blossfeldt’s photographs were hailed 
alongside the work of Albert Renger-Patzsch and August 
Sander as essential representatives of Neue Sachlichkeit 
(New Objectivity), they allowed the instructor of decorative 
arts to do what he otherwise couldn’t, which was to pre-
serve the ephemeral forms of nature for classroom teaching 
(fig. 1). The difficulty of using fresh plants for his classes 
were numerous: specimens were hard to gather, they 
tended to wither, and during much of the year, the only  
way to collect them was to have access to a greenhouse. 
Around 1900, Blossfeldt recognized the potential of photog-
raphy to supplement fresh plants as teaching tools and 
sought financial support for his project from the school’s 
director, but to no avail.5 In a move that represents the 
remarkable extent to which Blossfeldt was a self-taught 
photographer, he constructed his camera himself, one that 
allowed him to capture a wide variety of fragile botanical 
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fig. 1  Karl Blossfeldt. Equisetum hyemale (Rough Horsetail Enlarged 25 Times) 
(Equisetum hyemale [Winter-Schachtelhalm in 25facher Vergrößerung]). 1898–1928. 
Gelatin silver print, 1920–32, 23 7/16 × 9 5/16" (59.5 × 23.7 cm). The Museum of 
Modern Art, New York. Thomas Walther Collection. Gift of Thomas Walther  
(MoMA 1627.2001)
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specimens in both horizontal and vertical orientations.6 
With a bellows approximately one meter long, the camera 
also permitted him to magnify even the tiniest and most 
delicate plant forms, which he printed at a scale consider-
able for the time.7 Over the course of the next thirty years, 
Blossfeldt would produce hundreds of prints that are strik-
ing for both the elegant simplicity of their compositions  
and the uniform precision of their production: botanical 
specimens, magnified to various degrees, are shown in  
isolation against a plain background. 

A letter written by Blossfeldt to the director of the 
Königliche Kunstgewerbemuseum in April 1906 is telling  
in many regards:

I hereby respectfully submit to the director a collection of 
enlargements of plants. Some of the main subject teachers to 
whom these photographs have recently been shown have  
been positive in their comments and consider them suitable  
for lessons. . . . ​

In many cases, these photographs were made by enlarg-
ing small details that students could not easily make out in 
evening light. . . . ​I probably have more than a thousand of such 
photographs, from which, however I can only slowly make 
prints. Because they are the fruit of years of work and consider-
able material sacrifice, I would very much welcome their being 
used in some way, either as inspirational material in individual 
classes, libraries, etc. for a wider audience and, above all, for  
all students. . . . ​The sculptor . . . ​can only make profitable use of 
the smaller, simpler plants that grow wild. There plants are  
a treasure trove of forms — ​one which is carelessly overlooked 
only because the scale of shapes fails to catch the eye and 
sometimes this makes the forms hard to identify. But that is 
precisely what these photographs are intended to do — ​to por-
tray diminutive forms on a convenient scale and encourage 
students to pay them more attention. . . . ​

To facilitate discussion of these photographs, I feel it  
would be advisable to affix these prints in advance to a wall. 
I will gladly be of service here. There are 210 sheets measuring 
20 × 30 cm each, and they would require an area of around  
12 square meters.8

Blossfeldt makes clear that by 1906 he had already made 
more than a thousand negatives and at least 210 enlarged 
prints, 7 7/8 by 11 13/16 inches (20 by 30 centimeters) each, 
and he expresses a desire to see the fruits of his labor find a 
broader audience. Slowly but surely, interest in Blossfeldt’s 
work began to expand. In 1920, the institute in Berlin where 
Blossfeldt taught purchased thirty prints, 9 7/16 by 11 13/16 
inches (24 by 30 centimeters) each.9 Blossfeldt’s work was 
exhibited at the school in 1925, which may have led to its 
discovery by the influential gallery owner and art collector 
Karl Nierendorf. The following year, Nierendorf mounted 
the first exhibition of Blossfeldt’s images outside the aca-
demic context at the eponymous gallery he had established 
with his brother in Berlin; Blossfeldt was sixty-one.10 The 

success of the exhibition expedited the publication of 
Urformen der Kunst, with the result that Blossfeldt’s photo-
graphs were included a year later in both the Stuttgart  
and the Berlin venues of the landmark 1929 exhibition Film 
und Foto.11 He retired on October 1, 1930, and died two 
years later at the age of sixty-seven.12

In the decades that have followed, Blossfeldt’s exqui-
site body of work has continued to attract widespread 
interest, even as exhibition of his original prints is relatively 
rare. The group of seven gelatin silver prints in the Thomas 
Walther Collection at The Museum of Modern Art is the 
largest collection of Blossfeldt prints outside his native 
Germany, and it offers a unique opportunity to understand 
trends in the artist’s work through data gathered from close 
examination and instrumental analysis of his material 
choices. This examination — ​the first to consider the material 
aspects of Blossfeldt’s photography — ​also provides insights 
into critical questions surrounding the dating of the  
artist’s work as well as additional perspective on exactly 
how this visionary pioneer achieved his trademark consis-
tency of style.13 

Blossfeldt’s ultimate vision of a characteristic, relatively 
homogenous style would have started with the negative. 
From existing documentation we know that he made at 
least some of his negatives in soft daylight so he could  
better capture the details of his plant specimens in an even 
tone, using an Aplanat 1:36, F=50-cm lens and an exposure 
time of eight to twelve minutes.14 An examination of  
data for 460 negatives in the online catalogues of both  
the archive of the Universität der Künste Berlin and the 
Deutsche Fotothek, SLUB, Dresden, determined that 
Blossfeldt used four major formats of glass-plate negatives: 
6 by 9 centimeters (2 3/8 by 3 9/16 inches), 9 by 12 centimeters 
(3 9/16 by 4 3/4 inches), 9 by 18 centimeters (3 9/16 by 7 1/8 
inches), and 13 by 18 centimeters (5 1/8 by 7 1/8 inches), the 
latter three accounting for 96 percent of his negatives.15 
Such large-format negatives would have been more 
expensive to produce, but Blossfeldt likely found the ben-
efits outweighed the cost, considering that larger negatives 
are easier to retouch and require less enlargement (thus 
providing sharper images). 

The striking uniformity of Blossfeldt’s photographs 
suggests an excellent mastery of studio technique,  
and indeed, for all the prints’ subsequent associations with 
New Objectivity, Blossfeldt’s work was decidedly subjec-
tive, insofar as he was not shy about modifying his subjects 
or his images to achieve his final vision. Not only did he 
carefully select, arrange, and in some cases physically mod-
ify his specimens, but his meticulous attention to detail  
and image refinement continued throughout each step of 
production, beginning with his negatives. Firsthand exam-
ination of 110 of Blossfeldt’s glass-plate negatives at the 
Deutsche Fotothek revealed that the artist readily 
retouched and carried out chemical intensification (to 
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increase image density) and reduction (to reduce density), 
both overall and locally. These steps allowed him to attain 
the characteristic uniform image density in his prints, 
from highlights to deep shadows, without the loss of mid-
tone detail. Blossfeldt’s impressive skills at retouching 
were no less instrumental to achieving his desired effect, 
and he used various materials, including pencil (either soft, 
dark-colored pencil or graphite) and varying degrees of 
light- and dark-colored wash applied with a brush.16 
Examination indicated that while Blossfeldt did sometimes 
reinforce the outlines of the plant forms or, on occasion, 

extensively re-form the image, it is on the backgrounds that 
we see the most evidence of retouching, such as the elimi-
nation of white dots or halos that would have marred the 
finished photographs with black spots. Such painstaking 
retouch of the negatives ensured a clean background, void 
of distracting marks, which is essential to the ultimate 
impact of Blossfeldt’s final prints.17 

In the service of his particular vision, it appears that 
Blossfeldt did not hesitate to retouch his prints as well 
(figs. 2–6).18 Although the materials and techniques  
he used were common at the time, the surface work is 

figs. 2, 3  Examples of retouch on Blossfeldt prints in the Walther Collection: 
Equisetum hyemale (MoMA 1627.2001), additive retouch using aqueous medium  
to delineate plant edges (area of detail is 13 × 19 mm); Saxifraga wilkommiana 
(MoMA 1629.2001), additive retouch using aqueous medium to delineate plant tip 
and edges (area of detail is 6 × 8 mm). Courtesy Hanako Murata
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figs. 4–6  Examples of retouch on Blossfeldt prints in the Walther Collection: 
Acanthus mollis (MoMA 1625.2001), additive retouch using pencil to emphasize 
detail of vein pattern (area of detail is 13.5 × 18.5 mm); Chrysanthemum segetum 
(MoMA 1629.2001), reductive retouch by etching print surface to reduce unwanted 
black dots (area of detail is 2 × 1.3 mm); Passiflora (MoMA 1631.2001), additive 
retouch using pencil to hide white shadow of pin made during lateral enlargement 
(area of detail is 4 × 3.5 mm). Courtesy Hanako Murata
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remarkable for its near invisibility to the naked eye. Under 
magnification, however, a world of image modification  
and enhancement can be readily observed. The Blossfeldt 
prints in the Walther Collection, with their matte surface 
sheen and delicate paper texture, exhibit pencil and wash 
applications. For comparative purposes, 195 prints were 
examined at the Universität der Künste Berlin and the 
Pinakothek der Moderne Munich, and these photographs 
exhibited the same retouching materials and techniques as 
the Walther prints, with washes observed in a variety of 
tones, some of which may be due to color shifts over time. 
The pencil, on the other hand, perfectly matched the color 
and texture of Blossfeldt’s photographic paper, as is beauti-
fully demonstrated on Acanthus mollis. The outlines and  
tips in many of the plant forms have been enhanced with a 
fine brushstroke, and additive retouches of lines of color to 
emphasize and reinforce the forms of the plants and the 
veins of leaves, stems, or stalks are evident as well. In addi-
tion to these additive techniques, Blossfeldt also employed 
reductive ones, excising minute portions of the emulsion  
to achieve a light, speck-free background and fine scratch 
marks to enhance shapes. Such intense workmanship on 
both his negatives and prints yielded stunning results: 

photographs that showcase in dramatic detail often 
minute botanical forms with clear contours and flawless 
backgrounds that might serve as inspiration for Blossfeldt’s 
students — ​and ultimately come to be regarded as art-
works in their own right.

During the course of his career, Blossfeldt made more 
than 1,600 prints, and his ability to attain such an excep-
tional degree of precision and uniformity relied on many 
fine, meticulous adjustments as he enlarged his negatives 
onto photographic paper. Even as he employed but a rela-
tive handful of backgrounds, staging methods, and lighting 
effects in his studio, there were nevertheless many irregu-
larities he had to contend with. For example, he often 
photographed several plants at a time, which appear in a 
single negative (fig. 7). While this allowed him to econo-
mize, it could also result in different image densities in 
both the backgrounds and the specimens themselves and 
a negative with either excessive or insufficient contrast. 
Yet in Blossfeldt’s final prints, the specimens share similar 
proportions within the paper, the highlights are consistent, 
and the image density is maximized without loss of mid-
tone details.

fig. 7  Karl Blossfeldt. Acanthus and Scabious. Before 1928. Thirty-three contact 
prints of various photographic processes mounted on cardboard, 21 × 25 3/4"  
(50 × 65.5 cm). Karl Blossfeldt Archiv/Stiftung Ann und Jürgen Wilde, Pinakothek 
der Moderne, Munich. One of Blossfeldt’s so-called working collages — he often 
photographed multiple plant specimens on one negative, resulting in a variety of 
image sizes, densities, background tonalities, and contrasts. The contact print  
of the negative Acanthus mollis (MoMA 1625.2001) with white background appears 
in the second row, fourth from left.

http://www.moma.org/interactives/objectphoto/materials/glossary.html#retouching-additive
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Tantalizing clues regarding Blossfeldt’s enlargement 
process can be found on the verso of many of his prints, 
including those in the Walther Collection. There, graphite 
inscriptions often identify the name of the plant specimen 
as well as magnification and coding that consists of let-
ters and numbers. Each of the Walther prints exhibits 
inscriptions in Blossfeldt’s handwriting, based on compari-
son to known examples, although some inscriptions are by 
Blossfeldt collector Jürgen Wilde or another person, as yet 
unidentified.19 Blossfeldt used a mix of older German 
blackletter handwriting as well as Sütterlinschrift, a script 
adopted in Germany in 1915. Such inscriptions are not 
uncommon: when photographers make multiple prints 
from the same negative over time, they often record infor-
mation such as lens, f-stop, distance and positioning 
between negative and paper, and exposure time in order to 
replicate their work later. They may even note the type of 
paper used. Previous studies have remarked upon the 
degree of variation in the magnification and other coding 
that Blossfeldt inscribed on prints of the same image, and 
the photographer’s prints in the Walther Collection are no 
exception.20 It is not known at this time whether this is due 
to an inconsistency in recording or whether Blossfeldt’s 
code evolved over time. He did make at least one formal 
comment about his process: in Das Deutsche Lichtbild he 
reported that he enlarged a 9-by-12-cm (3 9/16-by-4 3/4-
inch) negative onto 30-by-40-cm (11 13/16-by-15 3/4-inch) 
Lumarto paper manufactured by Leonar-Werke, a gaslight 
paper most likely comprised of a silver chlorobromide 
emulsion, as well as onto 30-by-40-cm Bromid, a silver 
bromide paper by Agfa.21 Evidence of Blossfeldt’s enlarge-
ment process can be seen on his prints as well. All seven 
prints in the Walther Collection, as well as most of the 
prints examined by the author in other collections, have 
pinholes in each of their four corners and occasionally a few 
pinholes along the sides. Especially visible in prints with 
dark backgrounds, the shadows of the pins are seen as 
highlights, which Blossfeldt retouched with dark color. 
These pinholes signal the use of a lateral enlargement pro-
cess, in which the paper is mounted vertically opposite  
the enlarger (fig. 8).22 

The following highlights some of the coded inscriptions 
seen on the seven Blossfeldt prints in the Walther 
Collection (figs. 9, 10), which were compared with informa-
tion from the online database of the UdK Berlin Archive 
regarding the inscriptions on other Blossfeldt images.23 
Because different codes appear on prints made from  
the same negative, it does not seem as if Blossfeldt’s coding 
system is related to identification of the negative used or 
the plant specimen.

• Two numbers with an “f” or “-” in between (e.g., “230f12”): 
Among photographers in general, an “f” appearing between 
numbers typically suggests focal length of lens (in millime-
ters) and f-stop (aperture of lens/opening). However, it is 

also possible that Blossfeldt recorded information about the 
enlargement process, such as exposure time (most likely  
in seconds) or the distance (in millimeters or centimeters) 
between the unexposed paper and the lens, negative, or 
other point on the enlarger. We know that Blossfeldt used a 
camera of his own construction; he may also have used a 
modified enlarger as well, which may have had nonstandard 
f-stop measurements. Prints of the same image enlarged to 
similar size do not have the same inscriptions. Further study 
is necessary to understand Blossfeldt’s coding system.

• “abgeschn” or “abg.”: abgeschw or abgeschn translates 
directly as “attenuated.” In the context of Blossfeldt’s 
inscriptions, these likely mean “lighten,” “weaken,” 

“reduce,” or “make thin.” Through a comparison with the 
online catalogue of the UdK Berlin Archive, ninety-three 
Blossfeldt prints were found to have this inscription. 
Tellingly, the word is most often written after the numbers 
with “f,” which strongly indicates that the “f” or “-” inscrip-
tion refers to the enlarging process.24

fig. 8  Advertisement for a Curry Utility Enlarging and Cropping Board, a horizontal 
enlarger, showing photographic paper affixed with pins. Reproduced in John A. 
Tennant, Bromide Printing and Enlarging: A Practical Guide to the Making of Bromide 
Prints by Contact, and Bromide Enlarging by Daylight and Artificial Light, with the Toning 
of Bromide Prints and Enlargements (New York: Tennant and Ward), 1912.

figs. 9, 10  Details of the versos of Adiantum pedatum (MoMA 1626.2001)  
and Hordeum distichum (MoMA 1630.2001), showing inscriptions. Courtesy  
Hanako Murata

http://www.moma.org/interactives/objectphoto/materials/glossary.html#enlargement-via-lateral-projection
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• “hy” or “hg”: more research is needed to determine the 
meaning of these inscriptions. At present, it is not certain 
that they are written in Blossfeldt’s hand, or whether “hy” or 

“hg” is an accurate transcription. They may also refer to 
words in Greek or Latin. The inscription can be found on a 
hundred prints in the online catalogue of the UdK Berlin 
Archive, sometimes with viel (“much” or “lots”), unten 
(“down”), and mit or Mitt (“also” or “as well”). The majority 
are written following numbers, such as “30f12 hy” or “15 hy.” 

• “K 75” or “K”: these inscriptions are always written in  
the second row and separate from other inscriptions. One 
print with “K” and four with “K 75” can be found in the 
Walther Collection; the latter all share the same material 
paper characteristics (see discussion below). In addition, 
forty-seven prints with “K 75” are found in the online cata-
logue of the UdK Berlin Archive. Blossfeldt could have 
used such codes to identify the paper he used. Historically, 
manufacturers of photographic paper used an alphanu-
meric system to identify their products. However, each 
company used its own codes, and product lines changed 
over time, making it extremely difficult to identify a print’s 
paper based on such coding unless the date and informa-
tion about the paper’s manufacturer is also present. For 
example, the code “K” was used by Berlin-based Neue 

Photographische Gesellschaft to denote a “matte,  
middle heavy, white” gaslight paper, and it was also used 
by Mimosa of Dresden to identify its Platin-Bromsilver, a 
glossy, white, heavy-weight, high-contrast paper.25

• “N88”: located on the verso of Equisetum hyemale. The 
handwriting is probably Blossfeldt’s but cannot be defini-
tively confirmed. Rajka Knipper suggests that “N” with  
a number indicates prints that are part of Blossfeldt’s 

“working collages,” contact print sheets that Blossfeldt 
made from his negatives.26 Indeed, eighteen prints coded 
with “N,” including Equisetum hyemale, are all included in 
Blossfeldt’s working collages (fig. 7).

The format of 719 Blossfeldt prints was compared to that of 
the seven prints in the Walther Collection. Six of the Walther 
Collection prints are approximately 24 by 30 centimeters 
(9 7/16 by 11 13/16 inches), while the last, Equisetum hyemale, 
is an unusual and striking 59.5 by 23.7 centimeters (23 7/16 by 
9 5/16 inches). Blossfeldt primarily used three print sizes — ​
12 by 30 centimeters (4 3/4 by 11 13/16 inches), 20 by 30 
centimeters (7 7/8 by 11 13/16 inches), and 24 by 30 centimeters 
(9 7/16 by 11 13/16 inches) — ​employing the latter two for 75 
percent of his known prints. His paper sizes can be mapped 
against the standard print sizes that were available during 

fig. 11  Comparison of surface textures on the rectos of the seven Blossfeldt 
prints in the Walther Collection. The first row shows the entire recto of the print; 
the second row shows a magnified color image of a section of the print surface  
(3 × 3 mm) under raking light; the third row shows the same image in black and 
white to enhance the texture pattern. Left to right: Acanthus mollis (MoMA 
1625.2001), Hordeum distichum (MoMA 1630.2001), Passiflora (MoMA 1631.2001), 
Saxifraga wilkommiana (MoMA 1628.2001), Equisetum hyemale (MoMA 1627.2001), 
Adiantum pedatum (MoMA 1626.2001), and Chrysanthemum segetum (MoMA 
1629.2001). The results are grouped to show similar papers.

http://www.moma.org/interactives/objectphoto/materials/material_analysis.html#paper-format
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the 1920s and 1930s.27 In the German market, this primarily 
included 24 by 30 centimeters and 30 by 40 centimeters 
(11 13/16 by 15 3/4 inches), suggesting that for Blossfeldt’s 
smaller print sizes, he used the 30-centimeter length for  
the longer side and cut the paper to fit the shorter one. It 
seems the photographer logically chose a full-sized sheet 
of 24-by-30-centimeter paper for the square- or round-
shaped plant specimens he photographed and utilized a 
half-sized 30-by-40-centimeter sheet for long vertical 
specimens. The largest size available without resorting to 
an uncut roll of paper was 60 by 50 centimeters (23 5/8 by 
19 11/16 inches), which likely explains the unusual size of 
Equisetum hyemale: Blossfeldt probably cut this paper 
approximately in half. 

A closer technical examination of the paper Blossfeldt 
used for the Walther prints serves as an example of  
the insights that can be discovered regarding a photogra-
pher’s practice through the systematic gathering and 
comparison of data from multiple photographs within a col-
lection. The seven prints appear very similar, yet detailed 
research reveals that Blossfeldt used at least three different 
photographic papers, a fact that could be of significance in 
answering key questions about his career, such as helping 
to narrow the dates of his prints. The very fact that his 
papers appear almost indistinguishable but are in fact not 
always the same serves as further evidence of the care he 
took to ensure remarkable consistency. Five material 
aspects of the photographic paper used by Blossfeldt were 
evaluated through technical analysis: image surface sheen, 

surface textures (recto and verso), print thickness, paper 
fiber content, and inorganic composition based on X-ray 
fluorescence analysis (XRF; again, both recto and verso).

Various and somewhat inconsistent terms were 
used in the photographic-paper industry to describe sur-
face sheen.28 For the purposes of this study, sheen was 
classified as glossy, semireflective, and matte. Each of the 
Blossfeldt prints in the Walther Collection have nearly 
identical matte surfaces, and at first glance, the subtle 
surface texture looks almost identical as well. When the 
prints are examined under a microscope with raking light, 
however, finely nuanced differences appear in three 
dimensions. Unique crisscross patterns characteristic of 
those formed by fibers appear in two prints, Adiantum  
pedatum and Chrysanthemum segetum, whereas there is a 
distinctive pitting (or dots) on the large-scale Equisetum 
hyemale (fig. 11).

The paper thickness of the prints was also evaluated, 
and six measured between .170 and .179 millimeters (with 
a margin of error of +/- .003 millimeters).29 These can be 
grouped as such: a) Acanthus mollis (.179 millimeters), 
Saxifraga wilkommiana (.179 millimeters), and Hordeum  
distichum (.178 millimeters); b) Adiantum pedatum (.173 
millimeters) and Equisetum hyemale (.174 millimeters); and 
c) Chrysanthemum segetum (.170 millimeters). Surprisingly, 
Passiflora registered at two different thickness values, 
making it difficult to compare with the others.30 All seven 
prints can be categorized as being on single-weight paper. 
Although Blossfeldt’s prints do not feel particularly fragile 

fig. 12  Results of fiber-content analysis conducted on the seven Blossfeldt prints  
in the Walther Collection, giving percentages of fiber type per print. 

I M A G E 

 

 

 

T I T L E 

M o M A  A C C E S S I O N  N O .

H A R D W O O D  B L E A C H E D  S U L F I T E

S T R AW

R A G  ( C O T T O N )

B A S T

S O F T W O O D  B L E A C H E D  
K R A F T/ S O D A

S O F T W O O D  B L E A C H E D  S U L F I T E

 

 

 

 

Acanthus mollis 

1625.2001

–

27

18

4

– 

51

 

 

 

 

Hordeum 
distichum

1630.2001

1

27

17

3

– 

52

 

 

 

 

Passiflora 

1631.2001

1

32

13

4

– 

51

 

 

 

 

Saxifraga 
wilkommiana

1628.2001

1

35

17

5

– 

41

 

 

 

 

Equisetum 
hyemale

1627.2001

–

39

14

6

1 

41

 

 

 

 

Adiantum  
pedatum

1626.2001

–

15

11

2

– 

72

 

 

 

 

Chrysanthemum 
segetum

1629.2001

2

–

38

20

– 

41

http://www.moma.org/interactives/objectphoto/materials/surface_analysis.html#surface-sheen
http://www.moma.org/interactives/objectphoto/materials/surface_analysis.html#surface-texture
http://www.moma.org/interactives/objectphoto/materials/material_analysis.html#paper-thickness
http://www.moma.org/interactives/objectphoto/materials/material_analysis.html#fiber-analysis
http://www.moma.org/interactives/objectphoto/materials/material_analysis.html#fiber-analysis
http://www.moma.org/interactives/objectphoto/materials/material_analysis.html#xrf


9Murata

when handled, when their paper thickness was compared 
to 221 prints in the Walther Collection they were among 
the thinner prints, even among single-weight prints and 
even as they are some of the larger prints overall. These 
results were rather unexpected. Double-weight paper  
for larger prints would be a more natural choice, since the 
extra weight would give the prints greater physical stability 
over time (especially if they were intended for classroom 
use). Neither are the Walther prints mounted on thicker 
board. Blossfeldt’s choice of thinner paper could be due  
to a number of factors, including the fact that single-weight 
paper was less expensive than heavier paper, requires less 
washing and drying time, and was more readily available. 

It is the analysis of fiber content that appears to offer 
the most promise in efforts to more accurately establish 
dates for Blossfeldt’s prints. Prior research has shown that 
fiber content in photographic paper changed over time as 
manufacturers adopted new technologies and adjusted 
their formulas in varied ways to meet supply and demand. 
Past studies have also revealed that the same manufacturer 
could use the same or different paper base for different 

product lines, as well as for satisfying demand for different 
handling properties or visual effects.31 

The general trend, however, was to replace rag (cotton) 
with wood pulp, a process that appears to have been com-
pleted by 1935, with rag disappearing almost entirely. More 
specific analysis of individual Blossfeldt prints, wherein the 
fiber content of the photograph’s base is considered relative 
to historical information about the composition of photo-
graphic papers, could serve to refine the possible print-date 
range. For this study, the fiber content and the relative pro-
portions of compositional material were examined for the 
seven Blossfeldt prints in the Walther Collection (fig. 12).32

With the exception of Chrysanthemum segetum, the six 
other prints contained between 15 percent and 39 percent 
straw fiber. Lee Ann Daffner has discussed this develop-
ment in the paper industry, and, in particular, why straw  
is characteristic of paper manufactured in Europe, probably 
Germany, between 1915 and 1932.33 Equisetum hyemale and 
Saxifraga wilkommiana are similar to one another, with more 
equal amounts of two fibers: softwood-bleached-sulfite pulp 
and straw. Acanthus mollis, Hordeum distichum, and Passiflora 

fig. 13  Principal Component Analysis statistical comparison of the results of  
fiber analysis of the seven Blossfeldt prints in the Walther Collection; one other 
print by a German-based artist in the Walther Collection (El Lissitzky’s Self-
Portrait [The Constructor]; MoMA 1764.2001); five types of paper manufactured 
by Mimosa of Dresden, all dated 1922; and six other papers with similar fiber con-
tents analyzed during the project. The graph plots each photographic paper 
according to its fiber content, with the directions of the arrows indicating an 
increasing percentage of straw, cotton, or softwood bleached-sulfite fibers. 
Plotting multiple papers this way can reveal similarities among various papers of 
both known and indeterminate origin, with similar papers appearing grouped  
in closer proximity to one another. 
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fig. 14  Spectra obtained from X-ray fluorescence analysis of recto (left) and  
verso (right) of the seven Blossfeldt prints in the Walther Collection, showing 
relative abundance of the chemical elements aluminum (Al), barium (Ba),  
calcium (Ca), iron (Fe), phosphorus (P), potassium (K), silicon (Si), silver (Ag),  
strontium (Sr), and sulfur (S). Courtesy Ana Martins
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fig. 15  Summary comparison of the results of material analysis of image-surface 
sheen, surface texture (recto and verso), print thickness, paper fiber content, and 
inorganic composition based on X-ray fluorescence analysis for the seven Blossfeldt 
prints in the Walther Collection. Matching colors signify matching results for  
each characteristic, with an overall match across all characteristics suggesting photo- 
graphs printed on the same paper. No definitive measurement for print thickness 
was available for Passiflora due to variation in the results obtained.
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are also very similar, with corresponding proportions of  
softwood bleached sulfite pulp, straw, and white rag.  
These two groups have a fiber composition indicative of a 
manufacture date between 1920 and 1932. The very high 
softwood-bleached-​sulfite content and relatively low pro-
portion of straw and cotton in Adiantum pedatum suggests  
a date between 1924 and 1932. Distinct from the other six 
prints, Chrysanthemum segetum has a much higher rag and 
bast content, but no straw, indicating that it was made 
between 1915 and 1932.

The fiber content of these prints was also charted in 
comparison with other prints in the Walther Collection, as 
well as with other material studied during the Walther 
research project (fig. 13). The results hint at the vast poten-
tial to identify photographic papers through fiber analysis, 
and thus aid in more accurately establishing print dates.  
For example, the paper used for Equisetum hyemale shows 
close similarity with the Radiotyp, Velotyp, and Velotyp 
Carbon brands manufactured by Mimosa.34 Chrysanthemum 
segetum data overlap with Velotyp Carbon as well, while 
data for Adiantum pedatum is similar to that of a photograph 
by El Lissitzky printed on Satrap, a German paper. Collecting 
data on paper samples of known origin or date in more  
reference collections and comparing it to the fiber analysis 
of specific prints will increase this precision.

In addition, XRF analysis was conducted on the prints 
in order to evaluate the inorganic elements of each layer  
of the photographic paper (emulsion with suspended 
image material, baryta, and paper base).35 The system of 
analysis developed at The Museum of Modern Art exam-
ines elements from both the recto and verso of the print, as 
this has been shown to yield specific data on each layer 
(fig. 14). The analysis confirmed that the prints each have a 
baryta layer, based on the presence of barium, sulfur, and  

strontium. Both Chrysanthemum segetum and Adiantum peda-
tum appear distinct. The spectrum from the recto of the 
latter shows less barium and sulfur but a stronger strontium 
peak. With the exception of Chrysanthemum, all six other 
prints show high contents of aluminum, silicon, potassium, 
and iron, which is probably indicative of the presence of 
organic filler in the paper. Chrysanthemum indicates practi-
cally no silicon, potassium, or iron but does contain 
aluminum and phosphorus. A summary comparison of the 
seven prints based on the five material paper characteristics 
examined is presented in figure 15. 

What does such a thorough examination of a photogra-
pher’s material choices add to our knowledge about a body 
of work? In this case we uncover details that enhance our 
understanding and further heighten our esteem for works 
that have come to be regarded as among the finest exam-
ples of early-twentieth-century photography. That 
Blossfeldt was a systematic and meticulous photographer 
can be readily observed by even the most casual review of 
his work, yet it is not until we look more closely that we can 
fully appreciate the extraordinary precision he brought to 
every stage of the photographic process. Blossfeldt’s 
remarkable images may appear simple, reflective in a way 
of the often small, humble plant forms they depict. But if 
the photographer brought these forms to a grander scale in 
the service of making visible what many of his students 
might otherwise overlook, he also produced stunning images 
whose elegant simplicity nevertheless was the product of 
painstaking effort. The analysis undertaken here reminds 
us of the material essence of Blossfeldt’s images, that even 
those photographs produced from the same negative are 
each unique, and that each is an individually conceived, 
expertly crafted, and masterfully executed material object — ​
that is to say, an object of art.    
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any retouching on the negatives 
prior to publishing the book. 
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when the use of pencil was com-
pared on both Blossfeldt’s nega-
tives and prints, the technique 
was strikingly similar. The mate-
rial barely grazed the surface, 
resulting in a slightly granular 
distribution of the colorant.

19. As part of their significant 
photography collection, Jürgen 
Wilde and his wife, Ann, built the 
largest collection of Blossfeldt 
prints, negatives, and other 
related materials, which is now 
housed at Munich’s Pinakothek 
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30. The bottom edge of Passiflora 
is thicker than the top, and there 
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Department of Conservation of 
The Museum of Modern Art 
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1970s. According to Messier,  

“In the mid-1920s, paper manu-
facturers were transitioning 
away from papers containing  
a high percentage of rag fiber 
(cotton and flax/bast) in favor of 
increasing amounts of wood 
pulp. Papers from the later 1920s 
show significantly less rag fiber. 
The transition to wood pulp and 
away from rag fiber was more or 
less complete by the mid-1930s, 
at which point most photo-
graphic paper was made exclu-
sively with wood pulp.” Messier, 

“A Technical Analysis of Le Violon 
d’Ingres,” in The Long Arm of 
Coincidence: Selections from the 
Rosalind and Melvin Jacobs 
Collection (Göttingen: Steidl, and 
New York: Pace/MacGill Gallery, 
2009), n.p. 

33. See Daffner, “Dive: A 
Materialist History of the 
Photographic Industry in 
Germany and the Soviet Union 
between the Wars,” in 
Abbaspour, Daffner, Hambourg, 
Object:Photo, pp. 51–69. The  
year 1932 in the date range for  
all seven prints reflects the  
year of Blossfeldt’s death, in con-
sideration of the fact that the 
prints also exhibit Blossfeldt’s 
known handwriting. 

34. Georg Heinrich Emmerich, 
Mimosa Handbuch: ein Führer 
durch die Gesamt-Fabrikation der 
Mimosa, A.-G. Dresden-A. 21 
(Dresden: Mimosa, A.G., 1922). 

35. XRF analysis and the data 
examination were performed at 
The Museum of Modern Art by 
Ana Martins, conservation asso-
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