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Abstract: There has been long‑standing debate as to whether Kami Fumi‑e (paper images
to be trampled on) had actually been used in image trampling sessions as part of the
250‑year persecution of Christianity enforced by the Tokugawa Shogunate. Sacred images
of Christianity officially recorded to have been trampled on are housed in the permanent
collection of the Tokyo National Museum and are almost uniquely made of metal alloy.
The controversy regarding paper images, apart from the medium being considered un‑
suitable for such extreme use, was fueled by the appearance of a significant number of
them in museum collections and institutions worldwide in the 20th century. Most of the
prints bear dates from different eras of the Edo period, sometimes hundreds of years apart;
therefore, long‑standing arguments regarding their authenticity marked the last century.
In order to distinguish later copies from potentially original pieces, if ever existed, XRF, Ra‑
man, and FTIR analytical techniques were used to study the materials characterizing them.
In addition, detailed observation of the main visual features (overall design composition,
inscriptions, paper support, etc.) was carried out to highlight potential discrepancies that
could pair with scientific evidence and lead to a definitive conclusion.

Keywords: Kami Fumi‑e; XRF; Raman spectrometry; inks; indirect dating; Japan; Jesuit;
trampling on images; Christianity in Japan; FTIR

1. Introduction
There has been long‑standing debate as to whether Kami Fumi‑e (paper images to be

trampled on) (Figure 1, Table 1) had actually been used in image trampling sessions held
annually throughout Japan from 1688 (the 1st year of the Genroku period) as part of the
250‑year persecution of Christianity enforced by the Tokugawa Shogunate (1603–1868) [1].
Such sessions consisted of gatherings where villagers were asked to commit blasphemy
against Christianity by stepping on sacred images. Had any villager refused or hesitated
to do so, authorities would have immediately relied on torture to obtain apostasy [1].
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Figure 1. The four analyzed prints as categorized and listed in Table 1, from left to right: TYPE A; 
TYPE B; TYPE C; TYPE D (private collection). 

Table 1. Paper prints representing the head of a Bateren (Priest) categorized in four TYPES by sty-
listic and morphological features. 

TYPE Woodblock Printing Technique Dimensions 
(cm) 

TYPE A Woodblock print in black ink (single impression) and accompa-
nying letter with calligraphy dated 1791. 28 × 26.5 

TYPE B Woodblock print in black ink (single impression). 37.5 × 25 

TYPE C Woodblock print in black and red colors (two impressions, one 
for each color). 

37.5 × 26.5 

TYPE D Woodblock print in black and red colors with seal (two impres-
sions, one for each color). Dated 1673 (1st year of the Enpō Era). 

34.5 × 23.5 

 

Figure 2. A modern reproduction of the Fumi-e image depicting the deposition of Christ used in 
the E-fumi sessions (trampling upon the sacred image of Christianity) throughout the Edo Period 
(1603–1868). Private collection. 

The controversy regarding paper images, apart from the medium being considered 
unsuitable for such extreme use, was fueled by the appearance of a significant number of 

Figure 1. The four analyzed prints as categorized and listed in Table 1, from left to right: TYPE A;
TYPE B; TYPE C; TYPE D (private collection).

Table 1. Paper prints representing the head of a Bateren (Priest) categorized in four TYPES by stylistic
and morphological features.

TYPE Woodblock Printing Technique Dimensions (cm)

TYPE A
Woodblock print in black ink (single

impression) and accompanying letter with
calligraphy dated 1791.

28 × 26.5

TYPE B Woodblock print in black ink (single
impression). 37.5 × 25

TYPE C Woodblock print in black and red colors (two
impressions, one for each color). 37.5 × 26.5

TYPE D
Woodblock print in black and red colors with
seal (two impressions, one for each color).
Dated 1673 (1st year of the Enpō Era).

34.5 × 23.5

The few images officially recorded to have been used in those yearly sessions are
housed in the permanent collection of the Tokyo National Museum. They are almost
uniquely made of metal alloy such as brass [2]. Some of them had originally been con‑
fiscated from Jesuit priests and/or Japanese Christians and enclosed in wooden frames to
withstand being stepped upon (Figure 2).
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The controversy regarding paper images, apart from the medium being considered
unsuitable for such extreme use, was fueled by the appearance of a significant number of
them in the 20th century (Figure 1, Table 1). Most of these images bear dates from differ‑
ent eras of the Edo period, sometimes hundreds of years apart; therefore, long‑standing
arguments regarding their authenticity marked the last century.

The alleged Kami Fumi‑e herein studied consist of woodblock impressions depicting
the head of a Bateren (a corrupt Japanese word for the Portuguese Padre: Priest) placed
over a cross (Section 4), in one or two colors—that is, plain black (Type A and Type B)
or black and red (Type C and Type D) (Figure 1, Table 1). Additional inscriptions also
report edicts, places, authorities’ names, and dates to which they supposedly referred. The
seal of the Kuroda family appears in red ink on many of them (Type D) and is sometimes
accompanied by other random inscriptions and seals of unclear meaning and origin.

The objective of this work is not to present an exhaustive characterization of different
phases and their proportions per unit volume but the identification of criteria that would
enable differentiation betweenmaterials, alongwith their dating, through the use ofmobile
and non‑invasive techniques only. The focus is therefore on the materials (paper support,
black ink, and red pigments) used to produce the prints in order to offer criteria upon
which a distinction between later copies and potentially original pieces, if they ever existed,
can be made. In addition, a detailed observation of the main visual characteristics of the
images (overall design composition, inscriptions, Raman microphotographs, and visible‑
and‑ultraviolet microscopy on selected points of analysis—Figures 12 and 14) is presented
to highlight potential discrepancies that could pair with scientific evidence and lead to a
definitive conclusion.

One crucial point to report here is that even though there have been repeated sugges‑
tions that examples made in the 20th century form the group of items presently on display
in museum collections and institutions worldwide, firm proof of their modern production
has never been provided on scientific grounds; no examples have either been scientifically
analyzed or recognized as originals until the present work.

Short Summary of Woodblock Print Production

A brush drawing of the image outline is pasted face down onto a cherry wood block.
The cutter then chisels line by line in order to leave intricate ridges that form the outline of
the print. The wood block bearing the chiseled outline is called the Key Block. Key Blocks
are essential to creating black andwhite impressions of the outline; sumi ink (carbon black)
is applied onto the block, and a sheet of paper is laid on it. The sheet is then rubbed with a
circularmotion using a baren (small wooden pad) to create the impression of the outline [3].

Colors are subsequently applied using separate blocks made from cherry tree, one for
each color. Lighter colors are applied first [3].

All blocks are used repeatedly to create multiple impressions of each print and are
therefore subject to extensive wear.

2. Materials and Methods
2.1. Analyzed Prints

The four prints analyzed in this study (Figure 1, Table 1) belong to the most extensive
private collection of alleged Kami Fumi‑e extant today, located in Europe. Their selection
has been based on the relevant characteristics they sharewith prints displayed inmuseums
and institutions around the world such as the British Library (London, UK), the Seinan
Gakuin University Museum (Fukuoka, Japan), the Ricci Institute for Chinese‑Western Cul‑
tural History (Boston, MA, USA), and the 26th Martyrs Museum (Nagasaki, Japan).
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2.2. XRF Spectrometer: Experimental and Measurement Parameters

The employed XRF portable instrument consists of a miniature X‑ray tube system
(Amptek, X‑123 SDD, Mini‑X X‑ray tube, Bedford, MA, USA), which includes the X‑ray
tube (max voltage of 50 kV, max current of 0.2 mA, target Rh, collimator 1 or 2 mm), the
power supply, the control electronics, and the USB communication for remote control; a
silicon drift detector with a 125 to 140 eV FWHM @ 5.9 keV Mn Kα line energy resolution
(depends on peaking time and temperature); 1 keV to 40 keV detection range of energy;
max rate of counts to 5.6 × 105 cps; and software for acquiring and processing the XRF
spectra. The primary beam and detector axis form an angle of 0 and 40◦, respectively,
perpendicular to the sample surface. Measurement parameters were as follows: tube volt‑
age 35 kV; current 80 µA, acquisition time 100 s. No filter was applied between the X‑ray
tube and the sample; the distance between the sample and detector was around 1 cm. The
setup parameterswere selected to have a good spectral signal and to optimize the signal‑to‑
noise ratio. Measurement data were processed using the factory‑provided data reduction
DPPMCA software, which enables the acquisition, display, and control of Amptek signal
processors and allows for automatic peak recognition supported by manual peak selec‑
tion and checking. The software further enables curve fitting based on chosen elements
to ensure a match between the measured spectra and theoretically predicted spectra cal‑
culated from fundamental parameters. Lastly, XRF spectra were graphically provided by
Origin Pro 8.5.

The XRFmeasurement areas were documented by using a Digital Optical Microscope
(DOM). Specifically, high‑resolution photographs in visible and UV LED (50× magnifica‑
tion) were acquired by using a DinoLite AM4113TFVW, characterized by a resolution of
1.3 megapixels; magnification of 10×, 50×, and 200×; equipped with 4 UV light‑emitting
diodes (LEDs)with an emission of 400 nm+; 4 integratedwhite LEDs; a color CMOS sensor;
manual calibration; and a measurement accuracy of approximately ±3 µm. The DOM al‑
lowed preliminary observation of the black and red layers and related conservation state.
All reported microscopies were acquired by keeping the microscope in contact with the
surface (at a fixed distance and 50×magnification).

2.3. RAMAN Spectrometer: Experimental and Measurement Parameters

Raman spectra were recorded using the following instruments:

(i) An HE785 mobile spectrometer (HORIBA Scientific Jobin‑Yvon, Palaiseau, France)
excited with a 785 nm diode laser (Process Instrument), with power of illumination
ranging between about 5 (colored area) and 300mW (‘white’ area), fiber optic coupled
with a remote Superhead® equipped with a long working distance (LWD: 7 mm, NA:
0.45) 40× (Leica, Germany). Counting times vary between 0.1 s and 50 s with 100 to
3 accumulations.

(ii) An HR 800 benchtop spectrometer excited with an Inova high‑power Ar+ ion laser
(HORIBA Scientific Jobin‑Yvon, Palaiseau, France Coherent) and (LWD: 13 mm,
NA: 0.45) 50× (Olympus, Japan) objective; 457 nm lines were used. The illumi‑
nation power at the sample ranges between 0.6 (‘white’ area) and 0.1 mW (red or
black areas).

Focusing was controlled to the nearest micron by a 3‑dimensional XYZ stage with
micrometric movements. The analysis spot was visually optimized by observing the op‑
timal focus of the laser at very low laser power. A black cloth was then placed to cover
the object and the Supehead®; then, the laser power was increased to the desired value,
and the focus was optimized by observing the spectrum, first by maximizing the signal
of the fluorescence background and then by maximizing that of the silicate matrix or pig‑
ments/opacifiers. At least 5 spots on areas appearing visually identical were collected to
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enusre representativeness. Many spectra were also recorded but not saved. Only the spec‑
tra that appeared to be significantly representative were saved.

The 685 g/mm grating of HE785 allows for recording a spectrumwith a large spectral
range (~100–3300 cm−1) and a ~4 cm−1 spectral resolution. The HR800 is equiped with a
600 g/mm grating that gives a similar resolution and a large spectral window.

Analyzed spots are smaller than ~15 × 15 (HE785) and 4 × 4 µm2 (HR800), respec‑
tively; the in‑depth penetration is rather similar for the colorless and poorly colored glazes,
but it is much smaller for darker‑colored areas.

Microphotographs were obtained using the optics of the Raman HR 800 instrument
(HR800, Horiba Scientific Jobin‑Yvon, Palaiseau, France).

2.4. FTIR Spectrometer: Experimental and Measurement Parameters

Contactless infrared spectroscopy analyses were performed in specular reflectance
(SR) mode with an FTIR portable R‑Alpha spectrometer (Bruker Optics, Ettlingen, Ger‑
many). This spectrometer is based on an interferometer with a KBr beam splitter associ‑
ated with a Globar source (SiC) and a DLaTGS (Deuterated Lanthanum α‑alanine‑doped
triglycine sulfate) detector. Within this SR module, a built in video‑camera gives a magni‑
fied view of the measurement area and allows for exact positioning of the spectrometer in
front of the sample by displacing the whole instrument (Figure 2). The IR beam is focused
and collected by a set of mirrors with a 45◦ incidence angle, promoting the collection of the
specular reflection. The beam diameter focused at the sample is about 5 mm at the work‑
ing distance of 15 mm. The distance to the object to be analyzed is achieved by gradually
moving the instrument with the hands or with a microscopic stage until the video image
is focused. In total, 128 scans were made per spectrum (650–3600 cm−1 range, spectral res‑
olution 4 cm−1). In the SR‑FTIR analyses, the reflectance spectra showed a large amount
of bands with a pole shape profile. Pseudo‑absorbance spectra were calculated from SR
spectra by applying the Kramers–Kronig Transformation (KKT) algorithm included in the
OPUS software (Bruker Optics, Germany).

3. Results and Discussion
Analytic results are presented first. A thorough discussion on the origin and purpose

of the prints, alongwith the identification of the timeline of production and further remarks
on scientific evidence, follow for each print type.

3.1. Paper Supports

The significant differences in luminesce background revealed by Raman analysis
(Figure 3) enabled the identification of two broad groups: Group 1, consisting of TYPE
A and TYPE B; and Group 2, consisting of TYPE C and TYPE D. The luminescence band of
Group 1 shows amain component at ~820 nm (~400 cm−1 using relativewavenumber scale)
with a shoulder at ~855 nm (~1100 cm−1). For Group 2, the main component shifts down
to ~805 nm (~300 cm−1). Type C also shows ~855 nm (1100 cm−1), and the low‑energy
band is shifted to 250 cm−1 (800 nm). Although the intensity is lower, we can relate the
fluorescence signature to Group 2.

This broad background of luminescence is common in Raman analysis of graphic
works and is attributed to the sizing agents binding the fibers [4–6].

FTIR spectra (Figure 4) showed the presence of water (large components stretching
and bending H2O modes at 3300 and 1645 cm−1 respectively), organic/proteic matter
(C‑Hn stretching modes around 3000 cm−1; CH bending and CN/Amide modes between
1200 and 1800 cm−1), and inorganic phases (narrow peaks below 600 cm−1).
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Figure 3. Comparison of the luminescence background of the paper supports of TYPEA (impression
of Christ head—labeled Ahead; and accompanying letter—labeled A text), TYPE B, TYPE C, and
TYPE D recorded with 785 nm laser excitation. The peak on a pixel around 2120 cm−1 is due to a
cosmic ray unrelated to the studied object.

A comparison with the spectra of cotton fibers [7] confirms the presence of cellulose
fibers; the wave numbers underlined in the figure correspond, respectively, to CH2 scissor‑
ing (1425 cm−1), CH2 wagging (1380 cm−1), C‑O‑C mode (1160 cm−1), C‑O modes (1105,
1055, 1030, and 990 cm−1), and the very characteristic out‑of‑plane OH bending mode
(665 cm−1). The presence of components of the amide modes around 1635 and 1535 cm−1

indicate the addition of animal glue, as expected for paper [8]. The ca. 440 cm−1 band
observed on TYPE D is consistent with the presence of MnO2 [9,10].

Overall, FTIR analysis (Figure 4) confirmed the clear distinction between Group 1 and
Group 2. A visual summary of the broad groups is reported in Table 2.

Table 2. Paper types based on both Raman and FTIR analyses.

Technique
Classification

GROUP 1 GROUP 2

Luminescence TYPE A, TYPE B TYPE C, TYPE D

FTIR TYPE A, TYPE B TYPE C, TYPE D

Additional evidence regarding the sizing agents used for the production of all the
print types comes from XRF analysis (Figure 5). As observed in the spectra, both the im‑
pression and accompanying letter—TYPEA—are characterized by negligible counts ofMn
(trace element). TYPE B, in perfect agreement with FTIR spectra (Figure 4), shows a very
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slight increase in Mn content compared to TYPE A, while TYPE C and TYPE D bear sizing
agents with significantly higher Mn counts. These findings have significant implications
on the timeline of production of the alleged Kami Fumi‑e and will be discussed for each of
the print types in their respective sections.
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Figure 5. XRF spectra obtained from the paper supports of TYPE A (both impression and accompa‑
nying letter), TYPE B, TYPE C, and TYPE D.

3.2. Red Color

Concerning the red color, various spectra were collected from different areas to have
a wider panorama as far as variability is concerned. Raman spectra obtained on the red
pigments are shown in Figure 6. They clearly prove to be consistent with the presence of
hematite (alpha Fe2O3). The relative intensities of the peaks at ~225, 295, 415, 505, 445, 615,
and 1315 cm−1 [10] slightly depend on the excitation laser due to the resonance character
of the Raman scattering under green laser excitation.

TYPE C presents weak shoulders at 300 and 380 cm−1 or a slight band broadening
in agreement with the presence of additional goethite (alpha FeOOH) [10]. Moreover, a
band around 665–670 cm−1 indicates the presence of a spinel phase, either gamma Fe2O3
or a spinel of more complex composition. These characteristics can be explained by the
use of Bengara powder, traditionally used by Japanese potters [11] and prepared from
heat‑treated natural ocher. Raman spectra are intense when the spectrum is recorded on
grains, which are therefore well crystallized (Figure 7). We note contamination of black
ink by grains.

TYPE D presents additional phases of calcite (symmetrical stretching mode at
1085 cm−1) [12] and a spinel with a peak at a relatively low wavenumber (615 cm−1),
which is compatible with a high MnO2 content. The lesser quality of the spectra indi‑
cates a less dense texture of the hematite, compatible with the chemical synthesis of fine
powder (Figure 7).

The two broad bands at 1355 and 1605 cm−1 may be attributed to amorphous car‑
bon [13]; some black particles are visible in Figure 7.
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3.3. Black Areas

Raman spectra (Figure 8) are characterized by significant differences in their quality
as a consequence of the variable densities of the black pigments, especially in relation to the
porousmicrotexture of the paper supports (Figure 9). Fewdifferences instead are observed
on the nature of the carbon Raman fingerprint.
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Figure 8. Comparison of Raman spectra for the black pigment analyzed on TYPE A (both
impression—labeled AH—and accompanying letter—labeled AT), TYPE B, TYPE C, and TYPE D,
recorded with 457 (left) and 785 nm (right) laser excitation. Counting times are very short (a few
tenths of seconds for spectra recorded with 457 nm and 0.1 s for 785 nm) in order to avoid degrada‑
tion of the colored area under the laser beam.
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Figure 9. Comparison of optical microphotographs: black areas on TYPE A (both impression—
labeled AH—and accompanying letter—labeled AT), TYPE B, TYPE C, and TYPE D. Bar: 50 µm.

The 1350–1600 cm−1 doublet is characteristic of amorphous carbon obtained from
a non‑animal source (no phosphate detected). The very broad stretching band of sp3

(around 1350 cm−1) and sp2 (~1600 cm−1) carbons, as expected, vary slightly with laser
excitation [13].

For TYPE A and TYPE D, we observe a complementary band around 1100 cm−1,
which might come from the cellulose fibers. Even though a 1100 cm−1 component is usu‑
ally observed in hydrogenated carbons [14], the contribution of the paper is expected to
be dominant.

The black pigment on TYPE C, excited under 785 nm, shows a broad band around 640
cm−1, which is compatible with a spinel phase (probably based on iron or
manganese oxide).

3.4. TYPE D—Materials and Design

TYPE D appears to be the most common type with several examples extant today.
Prints from this group are housed in the British Library (London, UK) (Figure 10), the
Seinan Gakuin University Museum (Fukuoka, Japan), the Ricci Institute for Chinese‑
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Western Cultural History (Boston, USA), the 26th Martyrs Museum (Nagasaki, Japan), and
the European Private Collection herein presented. The prints are clearly the result of the
use of two wood blocks: the Key Block for the black outline and a second block for the red‑
colored hair and red seal. What follows is a thorough discussion on paper support and
colors for TYPE D.
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3.4.1. Paper Support: Further Remarks

The XRF spectrum reported in Figure 5, apart from the main elements commonly ob‑
served on paper supports used for paintings and woodblock‑print production throughout
the Edo period (Si, P, S, K, Ca, Fe) [15–17], revealed the presence of chromium.

Introduced in Europe as a coloring agent in the early 19th century, chromium made
its appearance in Japanese art, painting pigments, and porcelain enamels, in the late 19th
century [18–20]. Its use for the production of calligraphy implements such as ink sticks
and paper became widespread in the 20th century [21]. Its detection, therefore, places the
production of TYPE D well into the 20th century.

Relevant, to conclude, is also the high Mn content detected in the sizing agent used
for the paper support by XRF (Figure 5).

3.4.2. Print Composition and Design Layout

Let us now focus briefly on the overall composition of the print. The design layout
of Type D (Figure 10) features a Christi lettering delimited on both sides (left and right) by
vertical inscriptions. The top‑right section of the print hosts the Kuroda family inscription.

Furthermore, the head of the Bateren (Priest) is positioned asymmetrically in the
squared space created by the lateral inscriptions and by the red Kuroda family seal located
in the bottom right.

3.4.3. Red Color: Further Remarks

The XRF spectrum reported in Figure 11 revealed the use of a Fe‑based pigment. Ra‑
man analysis identified it as synthetic hematite (Section 3.2, Figure 12). Such evidence
proves perfectly consistent with the Japanese practice of incorporating cheaper synthetic
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pigments for artistic use, be it locally produced or imported from Europe, which spread
from the late 19th century onward [22–24]. Along with the detection of chromium in the
paper support, results safely place the production of TYPE D well into the 20th century.
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3.4.4. Black Color: Further Remarks

The XRF spectrum in Figure 13 reveals the presence of a Mn‑rich compound in the
black pigment analyzed on TYPE D. Such instance is completely inconsistent with the
use of Japanese traditional sumi ink (carbon black) for woodblock printing and paint‑
ings [22,25–30]. On the contrary, the evidence is perfectly in line with the European use
of manganese as a chromophore for pigments and enamels and as a siccative agent for
mixed blacks—i.e., manganese oxide mixed with carbon black [31–34]. The latter, in con‑
sideration of the identification of carbon black by Raman analysis (Section 3.3, Figure 14),
appears to be the case.
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Figure 13. XRF spectra of the black pigments analyzed on TYPE A (both impression and accompa‑
nying letter), TYPE B, TYPE C, and TYPE D. N.B. The Mn content observed in the spectra of TYPE
B and TYPE C comes from the paper support beneath the black pigment layer. The Mn detected
on the black pigment of TYPE D belongs instead to the black pigment layer. The variable P content
observed in all spectra belongs to the paper support beneath the black pigment. The Cr content ob‑
served in the spectrum of TYPE D comes from the paper support beneath the black pigment layer.
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This first‑time‑ever finding pairs with the aforementioned first‑time‑ever detection of
chromium in the paper support (Section 3.1) and the identification of synthetic hematite
for the red color (Section 3.2); the late Meiji (1900s) and early Showa (1930s–1950s) periods
proved to be characterized by the use of imported pigments from Europe as a consequence
of the strongWesternization that had started in the late 19th century under Emperor Meiji
that had led to the introduction of preparative chemistry in Japan [22].

3.4.5. TYPE D: Conclusive Remarks

The first‑time‑ever evidence herein presented provides the definitive answer regard‑
ing the origin of TYPE D; starting from the first half of the 20th century—late Meiji pe‑
riod (1900s) to the early Showa Period (1950s)—TYPE D prints were made to meet the
strong demand for Christian relics, a frenzy that had originally taken the West by storm
after the discovery of Hidden Christians by Father Bernard Petitjean in Nagasaki in 1865
(Figure 15) [35]. Such demand was intensely fueled by Westerners throughout the Meiji
period, by American servicemen during the Occupation of Japan (1945–1952), and by
Japanese academics as a result of the systematic interest in the history of Christianity that
had spread countrywide form the mid‑20th century onward.
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3.5. TYPE A—Materials and Design

This rare variant (Figure 16) belongs to the European Private Collection. Both the print
and the accompanying letter have been analyzed. What follows is a thorough discussion
on paper support and color for TYPE A.
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Figure 16. (a) TYPE A: impression (right) and accompanying letter (left) glued together. (b) Detail
of the print.

3.5.1. Paper Support: Further Remarks

TYPE A arrived to the present day glued to another sheet of paper (Figure 16). The right
sheet bears the woodblock impression, while the left sheet features a calligraphic inscription
reporting an incident relating to Christianity that occurred in 1791 (discussed in Section 4).

The XRF spectra in Figure 5 show, for both sheets, the main elements commonly de‑
tected on paper supports used for paintings and woodblock‑print production throughout
the Edo period (Si, P, S, K, Ca, Fe) [15–17]. No Cr was detected.

Overall, Raman, FTIR, and XRF spectra (Figures 3–5) all showed perfect consistency
between the left and right sheets, thus confirming their concurrent production and use [3].

Relevant, to conclude, is to note here the negligible content of Mn for TYPE A (trace
element), which characterizes both the impression and accompanying letter (Figure 5).

3.5.2. Print Composition and Design Layout

TYPE A is characterized by a distinctive design: the lettering ‘Christi’ extends above
the vertical inscription on the right‑hand side (Figure 16b), and the figure of the Bateren
(Priest) is perfectly centered as the predominant feature to be emphasized.

TYPE A basically lacks all those additional inscriptions and seals that take up much
of the compositional and visual space in TYPE D and presents different relative design
proportions compared to TYPE B and TYPE C.

To conclude, this rare example was obviously produced using a different Key Block com‑
pared to all the other versions. In addition, the presence of the accompanying document dated
1791 adds to its rarity and, most importantly, reveals crucial information regarding the actual
purpose and true significance of the sacred image (discussed in Section 4).

3.5.3. Black Color: Additional Remarks

The XRF spectra reported in Figure 13 show no distinctive elements for the black chro‑
mophore. This instance is perfectly consistent with the use of carbon black, which appears
as a transparent compound under X‑ray. Raman analysis (Section 3.3) confirmed that both
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the impression and the accompanying letter bear a carbon‑black‑based pigment in line
with traditional Japanese artistic practice [22,25–30].

3.6. TYPE B—Materials and Design
3.6.1. Paper Support: Further Remarks

The XRF spectrum in Figure 5 shows the main elements commonly detected on paper
supports used for paintings and woodblock‑print production throughout the Edo period
(Si, P, S, K, Ca, Fe) [15–17]. No Cr was detected.

It is relevant to report here that the sizing agent used for TYPEB bears a slightly higher
Mn content compared to TYPEA and the accompanying letter (Figure 5); such evidence, as
in the case of TYPE C and TYPE D (Figure 5), strongly points to a later production period
for TYPE B, most likely the second half of the 19th century, as also confirmed by historical
evidence (Section 3.6.2).

3.6.2. Print Composition and Design Layout

TYPE B (Figure 17) bears a design composition similar to TYPE D (Figure 10), yet
some of the features observed on the 20th‑century impressions (Section 3.4.2) are missing
here. In particular the left‑hand inscription, the top Kuroda family inscription, and the
Kuroda family seal are not part of the design. The Christi lettering and the head of the
Bateren (Priest) are placed in the same confined space as observed in TYPE D (Figure 17b).
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Figure 17. (a) TYPE B; (b) detail of the print.

It is crucial to report here that this very same type of print was found by Kataoka in
the house of the Kiyama family in the city of Hondoshi (Kumamoto Prefecture) in 1965 [36].
The then head of family told Kataoka that the print had belonged to the household since its
creation and that their ancestors were village headmen who carried out the E‑fumi (tram‑
pling) sessions in the premises of the family residence (further discussed in Section 4). Such
a fundamental instance places the production and use of TYPE B in the second half of the
19th century, as consistently suggested by the analytical evidence herein presented.

The implication is clear: this variant was made using a different Key Block as a result
of the overall change in design composition, marking a new stage in the production of
these prints. The consistent use of the black color only, as also observed on TYPE A, indi‑
cates, from a timeline perspective, that TYPE B came to be produced after TYPE A, thus
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testifying to a change in print design as production moved into the second half of the 19th
century. Overall, it can be safely asserted that scientific evidence is in full agreement with
the historical facts reported by the Kiyama family to Kataoka.

3.6.3. Black Color: Further Remarks

The XRF spectrum reported in Figure 13 shows no distinctive elements for the black
chromophore. This instance is perfectly consistent with the use of carbon black, which
appears as a transparent compound under X‑ray. The presence of carbon black has been
confirmed by Raman analysis (Section 3.3), thus proving to be perfectly in line with tradi‑
tional Japanese artistic practice [22,25–30].

3.7. TYPE C—Materials and Design
3.7.1. Paper Support: Further Remarks

The XRF spectrum reported in Figure 5 shows the main elements commonly detected
on paper supports used for paintings andwoodblock‑print production throughout the Edo
period (Si, P, S, K, Ca, Fe) [15–17]. No Cr was detected.

Luminescence and FTIR results confirmed the similarity between TYPE C and TYPE
D, both belonging to Group 2 (Section 3.1). Moreover, XRF analysis revealed that TYPE C
and TYPE D bear progressively higher contents of Mn in their sizing agents compared to
TYPE A, the accompanying letter, and TYPE B (Figure 5). The implication is clear: higher
Mn content in sizing agents marked print production of the second half of the 19th century.

To conclude, the latter half of the 19th century can be safely identified as the period
of production of both TYPE B and TYPE C.

3.7.2. Print Composition and Design Layout

TYPE C (Figure 18) appears to share all of the basic features of TYPE B (Figure 17), yet a
significant difference can be observed: the color of the hair of the Bateren (Priest) is now red.
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Figure 18. (a) TYPE C; (b) detail of the print.

It is relevant to note here that TYPE C, as in the case of TYPE B, lacks some of the fea‑
tures that characterize 20th‑century impressions such as TYPED (Section 3.4.2)—the left‑hand
inscription, the top Kuroda family inscription, and the Kuroda family seal. Instead, the place‑
ment of both the Christi lettering and the head of the Bateren (Priest) is the same.
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The implication is clear: red hair marked a new stage of print production in the late
19th century under the influence of colored prints such as Nagasaki‑e (discussed in Section 5).
Overall, the novel feature points to the earliest years after the lifting of the ban on Christianity
(1873) as the timeframe for its systematic introduction. It can therefore be safely asserted that
TYPE C followed TYPE B.

To conclude, the presence of the red hair is a testament to the creation of a relic‑type
of image that would appeal to a broader audience, much like the colored depictions of
foreigners known as Nagasaki‑e prints (discussed in Section 5).

The inception of TYPE C, therefore, originated from the entrepreneurial initiative of
Japanese artisans who aimed to feed the strong interest Westerners had developed toward
religious relics after the ban on Christianity had been lifted in 1873 and the shocking dis‑
covery of the Hidden Christians had occurred in 1865.

These reproductions would take their final form in the 20th century, bearing all the
additional features (various inscriptions, Kuroda seals, etc.) observed on TYPE D.

3.7.3. Black Color: Further Remarks

The XRF spectrum reported in Figure 13 shows no distinctive elements for the black
chromophore. This instance is perfectly consistent with the use of carbon black which ap‑
pears as a transparent compound under X‑ray. The presence of carbon black has been
confirmed by Raman analysis (Section 3.3), thus proving to be perfectly in line with tradi‑
tional Japanese artistic practice [22,25–30].

3.7.4. Red Color: Further Remarks

TheXRF spectrum reported in Figure 11 revealed the use of a Fe‑based pigment for the
red color. Raman analysis identified natural hematite as the coloring agent (Section 3.2).
Such evidence proves to be perfectly consistent with the Japanese printing and painting
tradition of the Edo and early Meiji periods [26,37].

The implication is clear: the detection of a highMn content in the sizing agent of TYPE
C (Section 3.7.1) points to the latter half of the 19th century as the period of its production.
In addition, the use of natural hematite for the red color places the production of TYPE C
between 1873 (the end of the persecutions) and the earliest years of the 20th century, when
the use of chromium, mixed black pigments, and synthetic hematite became predominant,
as detected on TYPE D. It can therefore be safely asserted that TYPE C preceded TYPE D.

4. Origin and Purpose of the Kami Fumi‑e Prints
A conclusive explanation of the origin and purpose of the analyzed prints comes from

the letter accompanying TYPE A. The document bears the date 1791 (the seventh lunar
month of the third year of theKansei Era) and provides a detailed description of an incident
relating to the Christian religion.

The document reports that theMatsuzawa family had been forced to change its surname
to Takahashi following the intervention by the Oshu Clan (Owari—present‑day Nagoya, once
the domain of OdaNobunaga). Such change proved to be the consequence of noncompliance
by the family with the laws enforced by the Shogun, the Clan, and the Village.

The letter was submitted to both the local Buddhist Temple (Honko‑ji) and the Village
Self‑Governing Authority. Such crucial detail reveals the historical and social context into
which the prints are to be put; according to the anti‑Christian legislation, all people had to be
affiliated with a Buddhist temple [1]. The indication of the local Parish Temple (Honko‑ji) in
the document confirms that a new certification of religious affiliation was needed in order for
the now‑called Takahashi to be formally acknowledged as Parishioners at Honko‑ji.
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Rarely did duplicates of such kinds of documents survive in village archives [1], yet, in
this case, the document had been preserved together with the image of the Bateren (Priest)
head. This exceptional circumstance, along with the content of the letter, reveals that both
the print and the letter dealt with the enforcement of the anti‑Christian laws as also con‑
firmed by the vertical inscription located on the right‑hand side of all the impressions
(Figure 19—same inscription on all the analyzed prints, encircled in red):

切支丹破天連ヲ踏マザル者獄門ノ事: “Those who do not step on the Bateren (Priest) pic‑
ture must be punished by gokumon (exposure of the severed head)”.
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The detail of the Japanese painting in Figure 20, encircled in yellow, shows the sev‑
ered heads of executed Christians being mercilessly exposed on a stand as by gokumon
punishment in Japan from the 17th century.
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Figure 20. Detail of the Japanese painting Martyrdom of the 52 Christians at Nagasaki in 1622 show‑
ing the severed heads of the executed Christians being mercilessly exposed on a stand (encircled in
turquoise). Color on paper, cm. 127 × 170, © Chiesa del Gesù, Rome. Adapted from [38].

The image of the head of the Bateren (Priest), apparently depicted as having been
placed over a cross‑shaped stand as by gokumon punishment, served therefore as a re‑
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minder of the horrific consequences to be faced had anyone failed to trample on the Fumi‑e
on the occasion of the yearly session. For unspecified reasons, most likely reported in addi‑
tional documents lost to history, theMatsuzawa family must have failed either to undergo
the E‑fumi ceremony or to affiliate with the local Buddhist temple; therefore, suspicion
arose that Christians could be hiding within the household.

The change in family name, along with the oath to obey the laws of the Shogun, Clan,
and Village—mandatory requirements for the now‑called Takahashi to be added to the list of
Parishioners—was recorded and stored in the Village Headman archive and the Parish Temple.

The image of the head of the Bateren (Priest), therefore, was not an actual Kami Fumi‑e
but rather a cruel propaganda tool that would remind villagers of the mandatory obedi‑
ence to the anti‑Christian laws of the Shogun, Clan, and Village, much like the Kousatsu
(Notice Boards)mounted in each domain throughout Japan after the ShimabaraRebellion in
Kyushu (1637–1638) to encourage accusers to report individuals suspected of being Chris‑
tians to the authorities in exchange for monetary rewards (Figure 21) [1].
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ink on wood, one of the few examples extant today bearing the date 1682 (private collection).

Excerpts from the Kousatsu (Figure 21) reveal the distinctive consistency with the im‑
age of the Bateren head and the accompanying letter, in terms of both wording and hierar‑
chic responsibilities (Self‑Governing Authority and Village Headmen):

“As a reward, we offer 500 silver coins for the accuser against aBateren (a corrupt
Japanese word for the Portuguese Padre: Priest)”;

“If the fact that you had hidden aBateren…is revealed, the Nanushi (VillageHeadman)
of your village, the Goningumi (the Self‑Governing Authority consisting of a five‑
family group for the purpose of mutual assistance and responsibility) and your
relatives, indeed your whole Clan will be punished. Please obey. The fifth lunar month
of the second of the Tenna Era (1682)”.

The image of the Bateren (Priest) would therefore be put on display as a harshwarning
to all villagers on the occasion of the E‑fumi sessions held at the VillageHeadman residence
on a yearly basis or as any official occasion required.

The details reported in the letter accompanying TYPE A also explain, for the first time
ever, the presence of TYPE B (Figure 17) in the residence of the Kiyama family (discussed
in Section 3.6.2); the headman of the Kiyama family told Kataoka that their ancestors held
E‑fumi sessions in the premises of their residence. Therefore, consistent with the letter
herein analyzed, theKiyama family ancestors, in their capacity asVillageHeadmen, kept, in
the village archive, a copy of the official papers pertaining to themandatory administrative
duties each group of villages had to comply with in order to provide proof of the anti‑
Christian measures taken in the domain [1]. The paper images of the Bateren head, better



Heritage 2025, 8, 78 22 of 26

identified here as Warning Signs, along with the Kousatsu (Notice Boards), were amongst
the tools available for such a purpose.

Reproductions: Additional Remarks

In light of the scientific evidence and historical facts herein presented, the reason why
the alleged Kami Fumi‑e, better identified here as Warning Signs bearing the Image of the
Bateren head (Priest), became reproduced is now clearer. After 1873, when the ban on
Christianity had finally been lifted, the lengthy documental production stored in Village
Headmen households became useless. Thrown away and/or left exposed to the elements,
the abandoned documents and prints became free for the taking. Moreover, from a techni‑
cal standpoint, woodblock printing posed no impediment to any averagely skilled artisan
as the printing method had been widely practiced during the 19th and 20th centuries.

Furthermore, a compelling explanation for the additions of the Kuroda family in‑
scription and seal in the 20th century (TYPE D) is offered by the evidence unveiled so
far: the alleged Kami Fumi‑e orWarning Signsmust have also been stored—and found—in
the Kuroda family household archive, which, as previously discussed, had become use‑
less after the end of the persecutions in 1873. The Kuroda was an influential Clan during
the Edo period, so the family crest would add to the credibility of these reproductions. It
is relevant to mention here that before the present study was carried out, curators at the
Seinan Gakuin University Museum had emphasized that TYPE D was in all probability a
fake because it would have been unacceptable for anyone to trample on the Kuroda family
crest during the Edo Period (1603–1868), as it would have been an unbearable outrage to
such an important Clan [39]. This historical consideration matches the origin of TYPE D
as identified in the present study on the basis of scientific results. Forgers targeted West‑
erners and American servicemen during the Meiji and Occupation periods because these
audiences would not be capable of making a refined and erudite distinction between legit‑
imate documents and later reproductions.

5. Origin of Bateren Head Design
In order to identify the origin of the physical traits that characterize the headof theBateren

as depicted in the analyzed prints, some brief historical facts need to be mentioned here.
The presence of Jesuit Missionaries and merchants from Portugal, Italy, and Spain in

the late 16th century gave birth to a series of representations of Westerners on different
art media in Japan. The phenomenon came to be known as Nanban frenzy (Nanban‑jin or
Southern Barbarians was the epithet used for Europeans at the time). A frantic interest to‑
ward all things European took Japanese society by storm: balloon pants, Western clothing,
long noses, and other exotic physical traits became widely depicted on paintings, lacquer‑
ware, clothing, ceramics, and all sorts of accessories, playing cards included [40].

This fascinating development of Japanese history came to a bitter end with the pro‑
hibition of Christianity and the resulting harsh persecutions that started in 1614 by the
Tokugawa order. Such hostility toward Christianity culminated in the expulsion of all
Europeans from Japan in 1639 [40].

After 1639 the Dutch, lay people only and no priests, became the sole Europeans al‑
lowed to set foot on Japanese soil for the following two hundred years—until Japan re‑
opened to the outside world in the mid‑19th century. As a consequence, Dutch nationals
represented what all Westerners would look like in the imaginary of the Japanese people,
and came to be commonly portrayed on paintings, prints, and porcelain from the 18th
century onward (Figure 22).
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Figure 22. Details of a porcelain cup bearing the depicting of a Dutch person with an assistant and
a Dutch falconer, Imari ware, overglaze enamels, late 18th‑early 19th century (private collection).

This distinctive dynamic in Japanese art, fueled by the recurrent curiosity toward the
West, gave birth to the Nagasaki‑e: depictions of foreigners based in Dejima, an artificial
island located in Nagasaki (Kyushu), where foreign merchants were forced to stay when
arriving in Japan. The Westerners portrayed were exclusively Dutch nationals [41].

Nagasaki‑e boomed and created a sensational art trend in the mid‑18th century. Over‑
all, the production of those prints lasted until the late 19th century [41]. A direct compar‑
ison between the physical traits and poses observed on Nagasaki‑e and the alleged Kami
Fumi‑e orWarning Signs herein analyzed provides an obvious match (Figure 23).
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Figure 23. (a) TYPE A (impression); (b) detail of the hand‑colored print ‘Picture of a Hollander’,
mid‑18th century *; (c) detail of the woodblock print ‘A Hollander with his Attendant and Dog’, late
18th‑early 19th century *; (d) detail of the woodblock print ‘A Dutch Dinner Party’, 18th century *.
* Adapted from [41].

The implication is clear: the source of the facial traits upon which the alleged Kami
Fumi‑e orWarning Signs came to be designed were Dutch nationals depicted on Nagasaki‑e
from the 18th century onward. The date 1791 reported on the letter accompanying TYPE
A (discussed in Section 4) proves perfectly consistent with the spreading of Nagasaki‑e
throughout Japan.

To conclude, the creation and production of the prints herein studied, based both on
scientific evidence and Japanese historical facts, started with TYPE A around the mid‑18th
century, switched to TYPE B around the mid‑19th century, and lasted until 1873 (the end
of the persecutions). Reproductions started to flood Japan after 1873 with TYPE C, peak‑
ing around the mid‑20th century with a switch to TYPE D. The first‑time‑ever identified
timeline is shown in Figure 24.
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6. Conclusions
Analytical evidence obtained through XRF, Raman (Luminescence background), and

FTIR analyses has enabled, for the first time ever, the identification of the origin, purpose,
and timeline of production of the alleged Kami Fumi‑e, better labeled here as Anti‑Christian
PropagandaWarning Signs. A successful distinction between authentic images from the Edo
period and later reproductions dating to the late 19th and 20th centuries was also possible.

In particular, the scientific results revealed that the production of the prints started in
the mid‑18th century through the incorporation into the original design of the distinctive
traits of Dutch nationals portrayed in the Nagasaki‑e colored prints. The Dutch were the
only Westerners allowed to trade with Japan after the isolation policy (sakoku) had come
into effect in 1639. The Dutch therefore became what all Westerners would look like in the
common imaginary of the Japanese people and came to be depicted on paintings, prints,
and porcelain.

The legitimate production of the Kami Fumi‑e or Warning Signs prints lasted until 1873
(the end of the persecutions) with slight changes in the overall design as testified by TYPE B.

After the lifting of the ban on Christianity in 1873, reproductions such as TYPE C
started to flood Japan in order to meet the demand for Christian relics that had boomed
after the discovery of the Hidden Christians in 1865.

The craze for such relics peaked in the 20th century as interest toward Christianity
spread to Japanese society and American servicemen during the occupation period after
WWII, and TYPE D satisfied the demand.

From a materials standpoint, synthetic pigments and mixtures of compounds of Eu‑
ropean origin marked the production of the prints in the 20th century.

Historical facts revealed that the prints’ original purpose was not to be used as actual
Fumi‑e (images to be trampled on) but rather as cruel propaganda tools aiming to serve as a
reminder of mandatory obedience to the anti‑Christian laws enforced throughout the Edo
period (1603–1868) and Meiji period (1868–1912) until 1873, when the ban on Christianity
was finally lifted.

Author Contributions: This research project was conceived by R.M., who also prepared the
manuscript. The analyses were carried out by R.M., P.C., M.F.A. and S.S. The results were inter‑
preted by R.M., P.C., M.F.A. and C.P. P.C., C.P. and M.F.A. also revised the manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Heritage 2025, 8, 78 25 of 26

Data Availability Statement: No new data were created or analyzed in this study. Data are con‑
tained within the article.

Acknowledgments: A. Percot (Sorbonne Université) and Iréné Bilbao‑Zubiri are kindly acknowl‑
edged for their help in recording and assigning FTIR spectra. We would also like to expressly thank
Yoko Ozaki for the crucial contribution in the interpretation and translation of the Japanese letter.

Conflicts of Interest: Authors Maria Francesca Alberghina and Salvatore Schiavone were employed
by S.T.Art‑Test sas. The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

References
1. Sato, A. The Prohibition of Christianity in the Bungo Region and the System of Social Control. In Proceedings of the Tracing

Christianity in Early Modern Japan, The Marega Collection in the Vatican Library and Its Value for International Co‑Operation,
Rome, Italy, 12 September 2015.

2. Tokyo National Museum. Illustrated Catalogue of Tokyo National Museum, Kirisitan Objects, Christian Relics in Japan 16th—19th
Century; Tokyo National Museum: Tokyo, Japan, 2001.

3. Vermeulen, M.; Burgio, L.; Vandeperre, N.; Driscoll, E.; Viljoen, M.; Woo, J.; Leona, M. Beyond the connoisseurship approach:
Creating a chronology in Hokusai prints using non‑invasive techniques and multivariate data analysis. Herit. Sci. 2020, 8, 62.
[CrossRef]

4. Caggiani, M.C.; Colomban, P. Testing of Raman spectroscopy as a non‑invasive tool for the investigation of glass‑protected
pastels. J. Raman Spectrosc. 2011, 42, 790–798. [CrossRef]

5. Melo, M.J.; Freitas, A.; Vieira, C.; Vilarigues, M.; Vieira, M.; Nabais, P.; Sequeira, S.; Lourenço, M.; Oliveira, G.; Correia, A.R.
Study of the Materials and Techniques of a Rare Papier‑Mâché MushroomModel Crafted in H. Arnoldi Factory. Molecules 2023,
28, 1062. [CrossRef] [PubMed]

6. Vandenabeele, P.; Edwards, H. Overview: Raman Spectroscopy of Artefacts. InRaman Spectroscopy in Archaeology and Art History;
Edwards, H.G.M., Chalmers, J.M., Eds.; Royal Society of Chemistry: Cambridge, UK, 2005; pp. 169–178.

7. Kim, H.‑J.; Liu, Y.; Zeng, L. Fourier Transform Infrared (FT‑IR) Spectroscopy and Simple Algorithm Analysis for Rapid and
Non‑Destructive Assessment of Cotton Fiber Maturity and Crystallinity for Plant Mapping. Sensors 2024, 24, 2888. [CrossRef]
[PubMed]

8. Rouchon, V.; Pellizzi, E.; Janssens, K. FTIR techniques applied to the detection of gelatine in paper artifacts: From macroscopic
to microscopic approach. Appl. Phys. A 2010, 100, 663–669. [CrossRef]

9. Ananth, M.V.; Pethkar, S.; Dakshinamurthi, K. Distortion of MnO6 octahedra and electrochemical activity of Nstutite‑based
MnO2 polymorphs for alkaline electrolytes—An FTIR study. J. Power Sources 1998, 75, 278–282. [CrossRef]

10. Froment, F.; Tournié, A.; Colomban, P. Raman identification of natural red to yellow pigments: Ochre and iron‑containing ores.
J. Raman Spectrosc. 2008, 39, 560–568. [CrossRef]

11. Asaoka, H.; Nakanishi, M.; Fujii, T.; Takada, J. Proceedings of the CIMTEC 2002–10th International Ceramics Congress and 3rd Forum
on New Marerials, Florence, Italy, 14–18 July 2002; Vincenzini, P., Ed.; Advances in Science and Technology; Part C; Techna Srl:
Faenza, Italy, 2003; Volume 32, p. 125.

12. De La Pierre, M.; Carteret, C.; Maschio, L.; André, E.; Orlando, R.; Dovesi, R. The Raman spectrum of CaCO3 polymorphs calcite
and aragonite: A combined experimental and computational study. J. Chem. Phys. 2014, 140, 16. [CrossRef]

13. Gouadec, G.; Colomban, P. Raman spectroscopy of nanomaterials: How spectra relate to disorder, particle size and mechanical
properties. Progr. Cryst. Growth Charact. Mater. 2007, 53, 1–56. [CrossRef]

14. Karlin, S.; Colomban, P. Raman Study of the Chemical and Thermal Degradation of As‑Received and Sol–Gel EmbeddedNicalon
and Hi‑Nicalon SiC Fibres Used in Ceramic Matrix Composites. J. Raman Spectrosc. 1997, 28, 219–228. [CrossRef]

15. Kida, K.; Kitada, M. Deterioration of Ferric Ferrocyanide Pigment in Ukiyo‑e Printed in the Late Edo Period. J. Jpn. Inst. Metals
2010, 74, 158–164. [CrossRef]

16. Biron, C.; Mounier, A.; Pérez Arantegui, J.; Le Bourdon, G.; Servant, L.; Chapoulie, R.; Roldán, C.; Almazán, D.;
Díez‑De‑Pinos, N.; Daniel, F. Colours of the “images of the floating world”. Non‑invasive analyses of Japanese ukiyo‑e wood‑
block prints (18th and 19th centuries) and new contributions to the insight of oriental materials. Microchem. J. 2019, 152, 104374.
[CrossRef]

17. Mounier, A.; Le Bourdon, G.; Aupetit, C.; Lazare, S.; Biron, C.; Pérez‑Arantegui, J.; Almazán, D.; Aramendia, J.; Prieto‑Taboada, N.;
Fdez‑Ortiz de Vallejuelo, S.; et al. Red and blue colours on 18th–19th century Japanese woodblock prints: In situ analyses by spectroflu‑
orimetry and complementary non‑invasive spectroscopic methods. Microchem. J. 2018, 140, 129–141. [CrossRef]



Heritage 2025, 8, 78 26 of 26

18. Pessanha, S.; Le Gac, A.; Madeira, T.I.; Bruneel, J.L.; Longelin, S.; Carvalho, M.L. Evaluation of the intervention of a folding
screen belonging to the Momoyama period by Raman spectroscopy using different wavelengths. J. Raman Spectrosc. 2012,
43, 1699–1706. [CrossRef]

19. Montanari, R.; Murakami, N.; Colomban, P.; Alberghina, M.F.; Pelosi, C.; Schiavone, S. European ceramic technology in the Far
East: Enamels and pigments in Japanese art from the 16th to the 20th century and their reverse influence on China. Herit. Sci.
2020, 8, 48. [CrossRef]

20. Pessanha, S.; Le Gac, A.; Madeira, T.I.; Guerra, M.; Carvalho, M.L. Elemental analysis by portable Ag and Rh X‑ray sources of a
Namban type folding screen. Nucl. Instrum. Methods Phys. Res. B 2013, 309, 254–259. [CrossRef]

21. Kohno, M.; Yoshida, K.; Moritani, K.; Naito, M.; Enami, K.; Maeda, H. Elemental Analysis of Ancient Chinese Ink Sticks by Pixe.
Int. J. Pixe 1995, 5, 133–144. [CrossRef]

22. Takamatsu, T. On Japanese Pigments; Department of Science in Tokio Daigaku: Tokyo, Japan, 1878.
23. Cesaratto, A.; Luo, Y.B.; Smith, H.D.; Leona, M. A timeline for the introduction of synthetic dyestuffs in Japan during the late

Edo and Meiji periods. Herit. Sci. 2018, 6, 22. [CrossRef]
24. Gettens, R.J.; Stout, G.L. Painting Materials: A Short Encyclopedia; Dover Publications: New York, NY, USA, 2011; pp. 118–122.
25. Edwards, G.; Villafana, T. Multi‑analytic characterization of colorants in two impressions of an Utagawa Toyoharu perspective

print. J. Cult. Herit. 2020, 45, 48–58. [CrossRef]
26. Winter, J. East Asian Paintings Materials, Structures and Deterioration Mechanisms; Archetype Publications Ltd.: London, UK, 2008;

pp. 45–49.
27. Yamasaki, K.; Emoto, Y. Pigments Used on Japanese Paintings from the Protohistoric Period through the 17th Century. Ars

Orient. 1979, 11, 1–14.
28. Pessanha, S.; Guilherme, A.; Manso, M.; de Carvalho, M.L. X‑ray fluorescence applications to art and cultural heritage: Study of

a Japanese print. Spectrosc. Eur. 2008, 20, 9–11.
29. Pessanha, S.; Carvalho, M.L.; Cabaço, M.I.; Valadas, M.I.; Bruneel, J.; Besnard, M.; Ribeiro, M.I. Characterization of two pairs

of 16th century Nanbam folding screens by Raman, EDXRF and FTIR spectroscopies. J. Raman Spectrosc. 2010, 41, 1510–1516.
[CrossRef]

30. Pessanha, S.; LeGac, A.; Madeira, T.I.; Guilherme, A.; Mansoa, M.; Carvalho, M.L. Characterization of a Namban folding screen
from the Edo period by means of EDXRF, SEM‑EDS and Raman spectroscopy. X‑Ray Spectrom. 2013, 42, 128–133. [CrossRef]

31. Eastaugh, N.; Walsh, V.; Chaplin, T.; Siddall, R. Pigment Compendium: A Dictionary and Optical Microscopy of Historic Pigments;
Routledge: London, UK, 2008; p. 255.

32. Higgitt, C.; Spring, M.; Melchiorre Di Crescenzo, M.; Howard, H. Seeing in the dark: Challenges in the interpretation of X‑ray
fluorescence element distribution maps associated with black paints. X‑Ray Spectrom. 2024, 53, 340–358. [CrossRef]

33. Field, G. Chromatography or Treatise on Colours and Pigments as Used by Artists; Tredition: Ahrensburg, Germany, 2013; p. 235.
34. Brongniart, A.; Salvetat, A. Coloring and Decoration Of Ceramic Ware...; Ulan Press (Amazon): France, 2012; pp. 21–22.
35. McClelland, G. Foreign Missionaries and Indigenous Communities in Nineteenth Century: Japan. In The Palgrave Handbook of

the Catholic Church in East Asia; Chu, C.Y.‑y., Leung, B., Eds.; Palgrave Macmillan: Singapore, 2021; pp. 1–36. [CrossRef]
36. Kataoka, Y. Fumi‑e, Kakure Kirishitan; Tomo Shobō: Tokyo, Japan, 2014; pp. 41–42. (In Japanese)
37. FitzHugh, E.W.; Winter, J.; Leona, M. Pigments in Later Japanese Paintings; Smithsonian Institution: Washington, DC, USA, 2003;

pp. 8–12.
38. Montanari, R.; Alberghina, M.F.; Schiavone, S.; Pelosi, C. The Jesuit Painting Seminario in Japan: European Renaissance Tech‑

nology and Its Influence on Far Eastern Art. X‑Ray Spect. 2022, 51, 64–85. [CrossRef]
39. Seinan Gakuin University Museum. News. 2017, 33. Available online: http://www.seinan‑gu.ac.jp/museum/wp‑content/

uploads/2017/publish/news33.pdf (accessed on 25 December 2024).
40. NHK Promotion. Via Orientalis—Exhibition Catalogue; NHK Publishing Inc.: Tokyo, Japan, 1993.
41. Mody, N.H.N.ACollection of Nagasaki Colour Prints and Paintings, Showing the Influence of Chinese and European Art on That of Japan;

Tuttle Publishing: Rutland, VT, USA, 1979; pp. 27–32.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au‑
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


