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of the sisters apparently wrte the inscription that identifies the bookís makers.5 Both the Obsecro 
te and the litany have darkened borders that index heavy wear. The other folios are not emphat-
ically discolored along the outer edge, indicating that the reader handled the other pages less 
frequently. Unfortunately, most of the dirt on the other pages was probably trimmed off when the 
manuscript was rebound. In fact, manuscripts were often rebound because they were dirty, the 
process providing an opportunity to trim the soiled, handled edges away.
 
While most readers handled an area of the page near the outer corner, not everyone did. Ap-
parently, the habit of reading a particular prayer book was also coupled with a habit of holding 
the manuscript in a particular way each time. The owner of the Brussels prayer book mentioned 
above did not hold the book at the outer corners, as most owners of octavo-sized manuscripts 
did; instead, she held it open near the gutter (figs. 11 and 12).6

                                  

                            
 

The patterns of wear in these examples show that their owners favored certain texts and images 
to the exclusion of others. As I was considering how to interpret this fact, I wondered whether it 
was possible to quantify such patterns of use. The rest of this article is dedicated to answering that 
question by using a densitometer.

 

Fig. 10. Full-page miniature depicting the Virgin and 
Child (fol. 116v: Masters of the Delft Grisailles) facing 
the incipit of the Obsecro te (fol. 117r: scribe and 
illuminator(s) from Delft). Book of hours, made by the 
Sisters of St. Agnes in Delft, ca. 1440, ink, tempera, and 
gold on vellum, 155 x 110 (92 x 62) mm, 20 lines, littera 
textualis. Brussels, Koninklijke Bibliotheek Albert I, Ms. 
21696 (Photo: Brussels, Koninklijke Bibliotheek Albert I; 
artwork in the public domain).

Fig. 11. Incipit of a prayer to the ìSeventy-two Names of the 
Virginî (fols. 67v-68r), held open at corners. From Brussels, 
Koninklijke Bibliotheek Albert I, Ms. 15078; see fig. 6 (Photo: 
author; artwork in the public domain).

Fig. 12. Incipit of a prayer to the ìSeventy-two Names of the 
Virginî (fols. 67v-68r), held open near gutter. From Brussels, 
Koninklijke Bibliotheek Albert I, Ms. 15078; see fig. 6 (Photo: 
author; artwork in the public domain).
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The Densitometer: Case Studies
I. The Hague, Koninklijke Bibliotheek, Ms. 74 G 35
                     

A book of hours made in Delft between ca. 1460 and ca. 1480 also reveals uneven patterns of wear 
across its various texts. Comparing six openings from the manuscript immediately reveals that 
some of the texts were more handled than others (fig. 13). The Hours of the Virgin, the Hours of 
the Cross, and the suffrage addressed to Saint Sebastian are quite worn. (A suffrage consists of a 
prayer, versicle, and response and usually implores a saint to intercede on the votaryís behalf.) The 
suffrage to the ownerís personal angel, prefaced by a full-page grisaille depicting an angel, and the 
one to Saint Christopher are slightly less worn, while the suffrage to Saint Ursula and the eleven 
thousand virgins is even less worn. I wanted to find a way to turn the terms “more than” and “less 
than” into quantifiable terms that would describe these varying degrees of use with more specific-
ity. Ultimately, I wanted to find an objective way to encapsulate these reader’s marks.

The densitometer is an instrument that measures the darkness of a reflecting surface in a nonin-
vasive way.7  For this study I used two different densitometers, one (a Heiland electronic Wetzlar, 
model TRD 2) for the manuscripts in The Hague, the other (an X-Rite, model 418) for all other 
manuscripts. Both have nonabrasive contact surfaces. They work by shining a small light onto 
a localized patch (incident light), then measuring how much of that light is reflected back onto 
a photoelectric cell in the densitometer. What has not been reflected has been absorbed. The 

Fig. 13. Six openings from a book of hours made in three 
stages, ca. 1460 (inserted full-page miniatures), ca. 1470 
(text of original quires), and ca. 1480 (added quires). 
Book of hours, Masters of the Delft Grisailles and South 
Holland illuminators, black and red ink, tempera and 
gold on vellum, 115 x 85 (80 x 54) mm, 17 lines, littera 
hybrida, Latin. The Hague, Koninklijke Bibliotheek, Ms. 
74 G 35 (Photos: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 14. The densitometer in use on The Hague, Koninklijke Bibliotheek, Ms. 74 G 35 (Photos: author; artwork in the public 
domain).
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amount of light absorbed is an index of the darkness of the patch.

I also accounted for the varying darkness of the vellum. To use the Wetzlar, I zero the scale on a 
part of the vellum that has not been intensively handled, then take a reading from the same page, 
at the epicenter of the dirt, and record the result (fig. 14). The X-Rite, on the other hand, does not 
have a zeroing feature, and I therefore take a reading from the epicenter of the dirt and subtract 
a reading from a clean part of the same page, which in effect, achieves the same result as zeroing 
the scale (see fig. 15). In this way, I can account for the darkness of the vellum and subtract it 
from the value of the dirt.8  Experiments revealed that the darkness of the left and right sides of an 
opening have readings within five percent of one another; I therefore took only a reading from the 
recto side of each opening and plotted these numbers in a spreadsheet, where each row number 
corresponds to a folio number (fig. 16). Arrayed in this way, the data easily generated a graph of 
usage (fig. 17). The densitometry values show the relative degree of handling of the various folios 
and sections of each manuscript.9

The Hague, Koninklijke Bibliotheek, Ms. 74 G 35—like all books of hours—comprises multiple 
texts. Readers did not read their books from cover to cover, but rather read individual texts. 
Books of hours were not foliated or paginated, and readers found their desired text with the help 
of the decoration, which marks the beginnings of new texts. In Ms. 74 G 35 full-page single-leaf 
grisaille images, inserted before the major textual incipits, helped the reader to find the texts. The 
densitometry graph for this manuscript reveals that the various texts in the book—the calendar, 
Hours of the Virgin, Hours of the Cross, the Seven Penitential Psalms, suffrages, and the Vigil for 
the Dead—received different amounts of wear and attention. The end of the manuscript, high-
lighted in the graph in yellow, was added later, and I will discuss that part below. 
                        
The graph reveals that the reader spent the most time with the Hours of the Virgin and consid-
erably less time with the Hours of the Cross, where the total area under the curve is a fraction 
of that for the Hours of the Virgin. A closer look at the shape of the graph corresponding to the 

Fig. 15. The math behind densitometry.

Fig. 16. Spreadsheet with densitometry 
data, taken from The Hague, Koninklijke 
Bibliotheek, Ms. 74 G 35.

Fig. 17. Densitometry graph from The Hague, Koninklijke 
Bibliotheek, Ms. 74 G 35.
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parts of the Hours of the Virgin reveals that the graph drops off considerably at the end, indicat-
ing perhaps that the owner often fell asleep before reaching compline, the seventh and last of the 
canonical hours. 
 
The graph also reveals some sharp dips. The cleanest opening in the manuscript is fol. 58v-59r, 
not surprisingly, as the verso contains only 2 1/2 lines of text, and the recto is blank (fig. 18). This 
opening comes at the end of the Hours of the Cross, opposite the blank back of page that contains 
an image of the Last Judgment. Reading this brief snippet of text occupied hardly any of the 
votaryís time, and consequently, she left hardly any dirt at this opening.
                        
                       

The densitometer scale jumps back up at the next opening, revealing that the votary had a con-
siderable engagement with the Seven Penitential Psalms (fig. 19). In this manuscript, as in all 
books of hours, the Penitential Psalms are followed by the litany of the saints. The densitometer 
spikes at the litany, suggesting that the votary regularly petitioned the saints. The votary reiterated 
this interest in the saints at the suffrages, which are all quite worn, although the spikes reveal the 
votaryís special interest in her personal angel and in Saint Sebastian (fig. 20). The darkness at 
the litany and the darkness at the suffrages help to build a consistent portrait of the reader, who 
desired personal protection. 

Fig. 18. End of the Hours of the Cross (fol. 58v) and back of 
the inserted miniature with the Last Judgment (fol. 59r). 
From The Hague, Koninklijke Bibliotheek, Ms. 74 G 35; see 
fig. 13 (Photo: author; artwork in the public domain).

Fig. 19. The Last Judgment prefacing the Penitential Psalms (fols. 
59v-60r). From The Hague, Koninklijke Bibliotheek, Ms. 74 G 35; 
see fig. 13. The densitometer spikes at the litany. (Photo: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain).

Fig. 20. Praying angel prefacing a suffrage to one’s personal 
angel (fols. 83v-84r) and Saint Sebastian prefacing a suffrage 
to Saint Sebastian (fols. 89v-90r). From The Hague, Koninklijke 
Bibliotheek, Ms. 74 G 35; see fig. 13. Dirt at the lower corners 
corresponds to spikes on the densitometry graph. (Photos: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain).
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Finally, the additions at the end of the manuscript reveal more about the reader’s habits and anx-
ieties. The owner tacked several quires to the end of the book, so that folios 143 onward, shown 
in yellow on the graph, represent a different campaign of work. Both the miniatures and the 
style of border decoration differ in this added section, as is visible in the miniature and marginal 
decoration at the opening for the prayer to the Veronica (fig. 21). What is noteworthy about this 
added section is that it contains texts for which the reader would earn indulgences. These include 
the famously indulgenced prayer to the Face of Christ and a prayer beginning Adoro te incruce 
pendentem, which was said to have been written by Pope Gregory (fig. 22).10  The prayer carried 
a large indulgence as the rubricated text on fol. 143r advertises. This rubric is not heavily worn. 
Presumably, the owner read it a few times, knew that it stated that “anyone who reads the follow-
ing prayer on bent knee will earn an indulgence of 20,014 years and 24 days, as ratified by Pope 
Calistus III.” At subsequent recitations, the reader just got on with the prayer itself, skipping the 
introduction. The short prayer is a petition to the arma Christi broken into sections, each section 
beginning with the syllable of lament, “O!” The following opening (fol. 144v-145r) contains the 
remaining verses. The version in this manuscript has seven verses headed by seven Os. There were 
shorter, five-verse versions in circulation that generally carried a smaller indulgence, and longer 
versions with additional verses that often carried immense indulgences.

                         
                         

The two openings that contain the Adoro te in cruce pendentem, from fol. 143v to fol. 145r, reveal 
the readerís penchant for this text. This prayer is heavily worn, creating the largest densitometry 
spike in the manuscript. Originally there was an image facing the incipit—probably one depicting 
Pope Gregory having his vision of Christ while performing mass—but as the strong disparity 
between the amount of wear on the facing folios indicates, someone has cut this out; this missing 
folio has, quite incongruously, left a pristine fol. 143v facing a heavily thumbed fol. 144r.
 
What is clean is, of course, as telling as what is dirty. The graph also indicates that the user ig-
nored the prayers that did not have indulgences attached to them.
 

Fig. 21. The face of Christ on an inserted miniature facing the 
prayer Salve sancte facies (fols. 161v-162r: Netherlandish artist, 
ca. 1480). From The Hague, Koninklijke Bibliotheek, Ms. 74 G 35; 
see fig. 13 (Photos: The Hague, Koninklijke Bibliotheek; artwork 
in the public domain).

Fig. 22. Three openings from the part added to the manuscript 
ca. 1480 (fols. 142v-143r, fols. 143v-144r, and fpls. 144v-145r). 
From The Hague, Koninklijke Bibliotheek, Ms. 74 G 35; see fig. 13 
(Photos: author; artwork in the public domain).
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II. Staatsbibliothek zu Berlin, Preussischer Kulturbesitz, Ms. Germ. Oct. 6
                           

From this manuscript, a book of hours from Delft probably made in the 1470s, I took densitom-
etry readings both from the recto corner and from the center of the lower recto margin, which 
correspond to the green and red graphs, respectively (fig. 23).11  I had perceived two different 
areas of grime on the pages and suspected that the darkness might have been caused by two sep-
arate readers; however, the two superimposed graphs simply reiterate each other, one at a higher 
amplitude. This probably indicates that the two areas of darkness emanated from a common 
source—thus a single reader.
             

The early owner of this book of hours used many different texts in the manuscript, including the 
Seven Penitential Psalms and the litany of the saints. He or she was moderately interested in the 
Long Hours of the Cross (fig. 24) but read the text at the end of that section—an indulgenced 
prayer to be read in the presence of a crucifix—with much more frequency. The reader was also 

Fig. 23. Densitometry graph for Preussischer 
Kulturbesitz, Staatsbibliothek zu Berlin, Ms. 
Germ. Oct. 6 (broken into two halves).

Fig. 24. Incipit of the Long Hours of the Cross 
with historiated initial depicting Christ as the 
Man of Sorrows (fol. 13r). Book of hours, Delft 
painters and copyist, ca. 1470-80, black and red 
ink, tempera, and gold on vellum, 173 x 120 
(91 x 58) mm, 19 lines, littera textualis, Middle 
Dutch. Staatsbibliothek zu Berlin, Preussischer 
Kulturbesitz, Ms. Germ. Oct. 6 (Photo: Staatsbib-
liothek zu Berlin; artwork in the public domain).

Fig. 25. Rubric announcing indulgences for a 
prayer to be said in the presence of the Holy 
Face of Christ, with the incipit of the prayer, 
and a historiated initial with the face of Christ 
(fol. 138r).. From Staatsbibliothek zu Berlin, 
Preussischer Kulturbesitz, Ms. Germ. Oct. 6; 
see fig. 24 (Photo: Staatsbibliothek zu Berlin; 
artwork in the public domain).

Fig. 26. End of the rubric announcing 
indulgences for the prayer Adoro te in cruce 
pendentem and a historiated initial with the 
Arma Christi (fol. 132r). From Staatsbibliothek 
zu Berlin, Preussischer Kulturbesitz, Ms. 
Germ. Oct. 6; see fig. 24 (Photo: Staatsbiblio-
thek zu Berlin; artwork in the public domain).
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interested in other indulgenced texts in the manuscript: a prayer to be said in the presence of 
the Vera Icon, or Holy Face of Christ (fig. 25); the Adoro te in cruce pendentem in the presence of 
the arma Christi (fig. 26); and a prayer to Saint Erasmus, which was both apotropaic and indul-
genced, according to its rubric:
                                 

Rubric: Anyone who reads this prayer every Sunday with devotion with contrition in his 
heart, God shall provision him with everything that is necessary, and he will not die a bad 
or sudden death, and he will receive the Holy Sacrament and extreme unction, and he will 
be released from all of his enemies, and he will receive an indulgence of 140 days. Incipit: O, 
holy and glorious martyr of Christ, St. Erasmus...12

It is difficult to say whether the owner of this book of hours was a layperson or a member of a 
religious order. The manuscript has a calendar and other features that suggest it may have been 
made at the Franciscan convent of St. Ursula in Delft. It is reasonable to assume that regardless of 
the exact identity of the owner, he read the book with the intent of achieving comfort about the 
state of his soul.

                

III. The Hague, Koninklijke Bibliotheek, Ms. 71 G 53 
The owner of The Hague, Koninklijke Bibliotheek, Ms. 71 G 53 was not obsessed with indulgences 
or saints but rather with penance. This manuscript is a prayer book that was probably made for 
the figure depicted at her prie-dieu (a piece of furniture designed to support someone in a kneel-
ing position), in the garb of an urban woman from the Southern Netherlands around 1505 (fig. 
27). She reappears on fol. 79v, wearing a black veil, kneeling in prayer at an altar, accompanied by 
her guardian angel (fig. 28). She may have been a woman in holy orders. Clues in the calendar and 
litany help to localize the manuscript and give it an institutional context. The manuscript opens 
with a calendar for Malines (Mechelen), with feasts in red, which include that of Saint Rombout 
(July 1), the patron of the largest church in Mechelen. Saint Augustine is listed first among the 
confessors in the litany, meaning that he has been singled out for special veneration. There is a 
large section of suffrages to individual saints, and Saint Augustine is among those represented by 
a small miniature; furthermore, Saint Anna and Saint Elizabeth of Hungary receive a full border, 
whereas the other saints do not (fig. 29). Given the garb of the woman in the border and the 
emphasis on saints Augustine and Elizabeth, it is possible that this manuscript was made for one 
of the sisters who worked at the hospital in Mechelen (gasthuiszusters Augustinessen), where the 

Fig. 27. Patron in prayer, with an indulgenced 
rubric and prayer (fol. 62r). Prayer book, 
painter and scribe from the Southern 
Netherlands (Mechelen?), probably made 
for a female Augustinian in Mechelen 
dedicated to Saint Elizabeth of Hungary (the 
gasthuiszusters Augustinessen?), ca. 1500-10, 
black and red ink, tempera, and gold on 
vellum, 156 x 110 (100 x 67) mm, 17 lines, 
littera hybrida, Latin and Dutch. The Hague, 
Koninklijke Bibliotheek, Ms. 71 G 53 (Photo: 
The Hague, Koninklijke Bibliotheek; artwork 
in the public domain).

Fig. 28. Patron in prayer 
with her guardian angel 
(fol. 79v). From The Hague, 
Koninklijke Bibliotheek, Ms. 
71 G 53; see fig. 27 (Photo: 
The Hague, Koninklijke 
Bibliotheek; artwork in the 
public domain).
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sisters took the vows of Saint Augustine. Like most late medieval hospitals in the Low Countries, 
this one was dedicated to Saint Elizabeth, who was said to have ministered to the sick. This same 
group of sisters created besloten hofjes, that is, reliquaries filled with silk flowers and small devo-
tional objects, complete with wings commissioned from professional painters (fig. 30).13

 

When I first examined this manuscriptís patterns of dirt, I thought I detected the fingerprints of 
two different users, one at the lower center of each page, the other at the outer edge. The two areas 
of darkness are especially apparent on some of the text-only folios with no border decoration, 
such as fol. 58v (fig. 31). Consequently, I took densitometry readings from both areas of darkness 
in each opening (measuring only the recto sides) and logged them into the spreadsheet (fig. 32). 
They revealed, however, exactly the same patterns of use, with the one graph reiterating the other 
but at a higher amplitude, and I concluded that the reader usually held the book at the center of 
the lower recto, and sometimes held it at the corners.
    

Fig. 29. Suffrage to Saint Elizabeth of 
Hungary, with a miniature depicting 
the saint aiding a paraplegic boy, 
inside a full flower border (fol. 101r). 
From The Hague, Koninklijke Biblio-
theek, Ms. 71 G 53; see fig. 27 (Photo: 
The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 30. Besloten hofje with Saints Elizabeth, Ursula, and Catherine 
with painted wings depicting donors, Gasthuiszusters Augusti-
nessen from Mechelen (central cabinet) and professional painters 
from Mechelen (painted wings), ca. 1500-25, oak cabinet, oil 
paint, and mixed media, including silk flowers, polychromed 
and gilt sculptures, parchment labels, and relics, 134.5 x 97.5 x 
22.2 cm (dimensions of central cabinet). Mechelen, Openbaar 
Centrum voor Maatschappelijk Welzijn (Photo: KIKIRPA; artwork 
in the public domain).

Fig. 31. Folio (fol. 58v) showing that 
the manuscript has two different areas 
of discoloration in the lower margin, 
one at the outer corner, and the other 
centered between the vertical bounding 
lines. From The Hague, Koninklijke Bib-
liotheek, Ms. 71 G 53; see fig. 27 (Photo: 
The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 32. Densitometry graph for The Hague, Koninklijke 
Bibliotheek, Ms. 71 G 53, showing two measurements 
taken from each recto.

Fig. 33. Incipit of the Seven Penitential 
Psalms, with miniature depicting David 
in penance, inside a full flower border 
(fol. 16r). From The Hague, Koninklijke 
Bibliotheek, Ms. 71 G 53; see fig. 27 
(Photo: The Hague, Koninklijke Biblioth-
eek; artwork in the public domain).
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The text that received the readerís most sustained attention was the Seven Penitential Psalms, 
which appears in a privileged place just after the calendar (fig. 33). In contradistinction to the 
previous example, here the graph drops off at the end of the text, the part that represents the lita-
ny of the saints. The owner was consistent in her negligence of the saints, as she similarly ignored 
the other main text dedicated to saints, the suffrages at the end of the book. Despite the fact that 
every saint was depicted in a miniature, probably at considerable cost to her, she read these texts 
infrequently, and they remained quite clean. 
 
Like the owner of the Delft book of hours in the previous example (The Hague, Koninklijke 
Bibliotheek, Ms. 74 G 35), she revealed a penchant for the prayer Adoro te in cruce pendentem (fig. 
34). The edges of this text are strongly discolored. Reciting this prayer would have earned thou-
sands of indulgences for the reader. The other heavily used text in this manuscript was a prayer to 
the Trinity (fig. 35), which corresponds to a spike in the graph, Late medieval votaries turned to 
the Trinity for personal protection, and several examples below will demonstrate the depth of this 
belief.
                          
                          

 
 

The graph begins to tell a story about this book owner: she was interested in earning indulgences, 
although her manuscript afforded her few opportunities to do so. She found comfort in address-
ing the God of King David but was not too terribly interested in saints or else found other out-
lets—such as the besloten hofjes—for venerating them. 
 
IV. The Hague, Koninklijke Bibliotheek, Ms. 133 D 10
The owner of The Hague, Koninklijke Bibliotheek, Ms. 133 D 10 was also smitten with the Trinity. 
This manuscript was made in the eastern Netherlands, possibly for a couple whose coats of arms 
appear on the borders of two of the full-page miniatures (fig. 36 and 37). The coats of arms have 
not yet been identified. The densitometry data yielded a surprising graph, indicating that a prayer 
called the Fifteen Pater Nosters—which carried a large indulgence—was heavily handled (fig. 
38). The densitometer also revealed a peak at the prayer to the Trinity. The ownerís interest in 
this theme is confirmed by the inscription, in a late fifteenth-century hand, below the miniature 
depicting the Trinity (fig. 39).14

Fig. 34. Full-page miniature depicting the Mass of Saint Gregory, facing 
the Adoro te (Verses of Saint Gregory), with indulgences, inside a full 
flower and textile border (fols. 32v-33r). From The Hague, Koninklijke 
Bibliotheek, Ms. 71 G 53; see fig. 27. The edges of the Adoro te are 
heavily discolored. (Photo: The Hague, Koninklijke Bibliotheek; artwork 
in the public domain).

Fig. 35. Prayer to the Trinity, with historiated initial (fol. 
46r). From The Hague, Koninklijke Bibliotheek, Ms. 71 G 
53; see fig. 27 (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).
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One of the highest spikes comes at a text that the user added at the end of the calendar (fig. 40). 
This text, called the Colnish Pater Noster, asks the votary to read the phrases of the Pater Noster 
into the wounds of Christís body. As we saw above, owners showed a special interest in the texts 
they added, which makes sense, since they must have personally selected them and gone to some 
extra effort to include them. 
 

Fig. 36. Full-page miniature with the Lamentation, and a donor with a 
coat of arms in the outer margin, to mark the incipit of a prayer to Jesus 
(fols. 112v-113r). Prayer book with a calendar for Liège, painter and 
scribe from the diocese of Liège, second half of the fifteenth century, 
black and red ink, tempera, and gold on vellum, 138 x 103 (80 x 60) 
mm, 17 lines, littera hybrida, Middle Dutch. The Hague, Koninklijke 
Bibliotheek, Ms. 133 D 10 (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 37. Full-page miniature with the Virgin and Child, and a coat 
of arms in the outer margin, to mark the incipit of a prayer to Mary 
(fols. 14v-15r). From The Hague, Koninklijke Bibliotheek, Ms. 133 D 
10; see fig. 36 (Photo: The Hague, Koninklijke Bibliotheek; artwork 
in the public domain).

Fig. 38. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 
133 D 10.

Fig. 39. Full-page miniature depicting the Trinity, to mark the incipit of 
a prayer to the Trinity (fols. 147v-148r). From The Hague, Koninklijke 
Bibliotheek, Ms. 133 D 10; see fig. 36. The verso bears an inscription that 
may be the owner’s motto. (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 40. Prayer called the Colnish Pater Noster added to the 
blank vellum at the end of the calendar (fols. 12v-13r). 
From The Hague, Koninklijke Bibliotheek, Ms. 133 D 10; 
see fig. 36. The added text shows very high usage. (Photo: 
author; artwork in the public domain).
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V. Utrecht, Catharijneconvent, BMH h 64
 

This manuscript is a Latin book of hours, written in Delft (based on stylistic grounds) and dated 
1456, according to a text accompanying the calendrical tables for calculating Easter (fig. 41). It 
contains red and blue penwork of a style associated exclusively with Delft (fig. 42). The manu-
script was written on exceedingly thin and fine parchment of a variety I have been able to connect 
to the two main Augustinian convents of Delft: one dedicated to Saint Anne, the other to Saint 
Agnes. An Augustinian canoness from one of these convents may have been the manuscript’s 
original owner. The convent of St. Agnes is known to have produced manuscripts; it produced 
Brussels, Koninklijke Bibliotheek, Ms. 21696, discussed above, and may have also produced this 
one. The convent of St. Anne is a less likely candidate for the production of this manuscript, as 
Saint Anne is not even mentioned in the litany. Only the Augustinian convents produced and 
used manuscripts in Latin; the Franciscan sisters in Delft appear to have made manuscripts only 
in Dutch.

Each folio in this book of hours reveals a slight darkening from repeated handling, demonstrating 
that the book was indeed used as an instrument of prayer over a period of time (fig. 43). The 
densitometry graph for BMH 64 reveals that the first or early owner used many of the texts in the 
manuscript. He or she read the Hours of the Cross approximately as frequently as the Hours of 
the Virgin, consulted the Hours of the Sorrows of the Virgin less frequently, and spent the most 
time with the Vigil for the Dead. The Vigil, in other words, is the text corresponding to the great-
est area under the curve, and the edges of the manuscript folios in this section are visibly worn 
(fig. 44). Augustinian canonesses were remunerated for reading the Vigil on behalf of the dead 
in Purgatory, and it is possible that a canoness wrote and decorated this manuscript then subse-
quently used it to perform her duties.

Another possibility is that the manuscript’s subsequent owner was responsible for the signs of 
wear. The final folio of the manuscript contains a cumulative list of the manuscriptís later owners 
(fig. 45).15 The manuscript, which was made in 1456, was in the hands of Jacop Oem Tielman 

Fig. 41. Text accompanying the calendrical tables for calculating Easter, 
with a date of 1456 (fols. 16v-17r: scribe from Delft). Book of hours 
made in Delft, 1456, dark brown, red, and blue ink on vellum, 122 x 85 
(75 x 46) mm, 20 lines, littera textualis, Latin. Utrecht, Museum Cathari-
jneconvent, BMH h64 (Photo: author; artwork in the public domain).

Fig. 42. Opening of the Hours of the 
Cross, with red and blue penwork 
characteristic of Delft (fol. 25r: scribe 
and artists from Delft). From Utrecht, 
Museum Catharijneconvent, BMH 
h64; see fig. 41 (Photo: Utrecht, 
Museum Catharijneconvent; artwork 
in the public domain).
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zoen, who lived in Dordrecht until his death in 1485. Jacob was the son of Tielman Oem, the 
mayor of Dordrecht, and Jacob himself became a city official in that city. He was married to Lut-
gera de Jonge, and together they had twenty children. In the fifteenth century the Oem family had 
important functions in the church, and some went on pilgrimage to Rome and Jerusalem. Perhaps 
the person who made the manuscript was a member of the Oem family who lived as a canoness 
regular in the nearby city of Delft. When Jacob died in 1485, he left the manuscript to his son 
Daniel, and the manuscript continued in the Oem family for several generations, possibly valued 
more as an heirloom than as a prayer book. Perhaps one of the post-Reformation members of this 
family was responsible for scratching out the rubrics in the manuscript that detailed the indul-
gences readers could earn, such as one now scraped to oblivion on fol. 94r (fig. 46).16  It is difficult
to say whether reading the Vigil for the Dead on behalf of their deceased family members would 
have formed part of the Oem familyís outward displays of religiosity after the Reformation. 
                     

Fig. 43. Densitometry graph for Utrecht, Museum 
Catharijneconvent, BMH h 64.

Fig. 45. Last folio of the 
manuscript, with notes of 
ownership by the Oem fam-
ily of Dordrecht (fol. 167v: 
various scribes, probably 
members of the Oem family 
of Dordrecht). From Utrecht, 
Museum Catharijneconvent, 
BMH h64; see fig. 41 
(Photo: author; artwork in 
the public domain).

Fig. 44. Opening of the 
Vigil for the Dead, with 
characteristic Delft penwork 
and a praying monk 
(fols. 104v-105r: scribe 
and artists from Delft). 
From Utrecht, Museum 
Catharijneconvent, BMH 
h64; see fig. 41 (Photo: 
author; artwork in the 
public domain).

Fig. 46. Opening with a long 
rubric that has been scraped 
away (fols. 93v-94r: scribe 
and artists from Delft). 
From Utrecht, Museum 
Catharijneconvent, BMH 
h64; see fig. 41 (Photo: 
author; artwork in the 
public domain).
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In sum, the densitometrical evidence and other internal evidence within the manuscript suggest 
one of two likely scenarios: either an Augustinian canoness at the convent of St. Agnes in Delft 
read the Vigil for the Dead intensively, because doing so was part of her duties; or a member of 
the Oem family of Dordrecht incorporated the manuscript into their tradition of honoring their 
ancestors. 
 
VI. The Hague, Koninklijke Bibliotheek, Ms. 135 G 19
                      

The graph for The Hague, Koninklijke Bibliotheek, Ms. 135 G 19 looks quite different from the 
others presented so far, as it has severe spikes interspersed with low valleys (fig. 47). The manu-
script is a book of hours with a calendar for the county of Utrecht. It was consecrated in 1498 by 
Michael Hildebrand, the archbishop of Riga, and was probably produced a few years earlier in the 
1490s. The manuscript is heavily illustrated with painted and penwork border decoration, histori-
ated initials, and full-page miniatures. The painted decoration is difficult to localize but may have 
been executed in the Southern Netherlands. Correlating the graph with the respective openings 
reveals that the wear and activity in this manuscript are concentrated on the illuminated pages 
(fig. 48). In fact, every spike corresponds to an opening with a full-page miniature, which suggests 
that not only did the patron exercise an image-centered devotion, but that he preferred his images 
large. He mostly handled pages with full-page miniatures and was less interested in the historiated 
initials. Perhaps he had poor eyesight.
 
He was not, however, illiterate, as the densitometry graph also reveals significant areas under the 
curve at the gospel readings, which begin, unusually, with an image of the Annunciation (fig. 49), 
as well as at the suffrages and the prayers for communion. Text pages in all of these sections have 
been darkened with use, indicating that the owner had a sustained involvement with these texts. 
Within these sections, he also revealed some of his favorites, for example the suffrage to Saint 
Erasmus, which was considered to be apotropaic (fig. 50). (This text was also a favorite of the 
owner of Berlin, Staatsbibliothek, Ms. Germ. Oct. 6, as discussed above.)

Fig. 47. Densitometry graph for The Hague, Koninklijke 
Bibliotheek, Ms. 135 G 19.

Fig. 48. Diagram showing the manuscript openings that correspond 
to the spikes on the densitometry graph for The Hague, Koninklijke 
Bibliotheek, Ms. 135 G 19 (Photos: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).
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The graph would suggest that he frequently turned to the Hours and Mass of the Virgin, read-
ing just the beginning of the text then concentrating on the images. Not all of the images held 
his sustained attention, however. One of the low points on the graph corresponds to the image 
representing the Visitation, that is, the meeting between Mary and her cousin Elizabeth when the 
two women were pregnant with Jesus and John the Baptist, respectively (fig. 51). Whereas convent 
sisters performed prayers and plays and commissioned sculptures based on this event and might 
have been expected to hold this image in esteem, the male owner of this manuscript took no more 
than a passing glance at it.
                            
 

Like some of the other book owners considered in this article, this one also added a section to his 
book, which is marked on the graph in yellow. The owner added nine folios to the beginning of 
the manuscript before the calendar, including a prayer to Christ (fol. 4v-6v) and a prayer to Job 
(fol. 7r-8v). This section contains some of the darkest margins in the manuscript and suggests 
that the patron was interested in the concerns of these prayers, namely penance and patience. 
The folio with the highest spike on the densitometry graph also falls in this added section. This 
miniature presents an image of the patron himself (fig. 52). This was apparently the folio to which 

Fig. 49. Full-page miniature with the Annunciation and half-page 
miniature depicting the martyrdom of Saint John the Evangelist to 
preface the Gospel reading for John (fols. 25v-26r). Book of hours, 
1490s (before 1498), with a calendar for the county of Utrecht made 
for an unidentified patron pictured on fol. 5r, Netherlandish artist, 
113 x 81 (72 x 47) mm, 18 lines, littera textualis, Latin. The Hague, 
Koninklijke Bibliotheek, Ms. 135 G 19 (Photo: The Hague, Koninklijke 
Bibliotheek; artwork in the public domain).

Fig. 50. Miniature depicting the martyrdom of Saint Erasmus to preface 
a suffrage to that saint (fols. 140v-141r). From The Hague, Koninklijke 
Bibliotheek, Ms. 135 G 19; see fig. 49 (Photo: The Hague, Koninklijke 
Bibliotheek; artwork in the public domain).

Fig. 51. Historiated initial with the Visitation, within 
the Hours of the Virgin (fols. 47v-48r). From The 
Hague, Koninklijke Bibliotheek, Ms. 135 G 19; see 
fig. 49 (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).
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he turned most often. From the portrait in this miniature, it appears that the owner was a noble-
man (he kneels with his coat of arms before him) and not a cleric (he has no tonsure). The object 
of his devotion is Saint Jerome, who beats his chest with a rock while contemplating an image 
of the crucifixion in his hermitage. We can begin to form a picture of this votary, a man whose 
devotions were intensely image-centric, so much so that he chose to have himself depicted in the 
presence of Saint Jerome and an image of the Crucifixion, and he turned repeatedly to view that 
miniature.
   

                   
 

VII. The Hague, Koninklijke Bibliotheek, Ms.  128 G 33
    

The pattern in the densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 128 G 33 tells 
quite a different story (fig. 53). The manuscript is a book of hours with borders decorated in the 
so-called Ghent-Bruges strewn-flower style. In addition to depositing dirty fingerprints on the 
unpainted vellum, the user also wore the paint away in the corners of the decorated folios; the 
decorated borders with the acanthus and flowers have been severely rubbed by the userís hands, 
as on the painted border below the miniature depicting David at prayer (fig. 54). This owner was 
intensely involved with the Seven Penitential Psalms, but his or her involvement dropped off at 
the litany of the saints. Correspondingly, he or she only read selected suffrages, namely those to 
Saint Sebastian and Saint Adrian—two saints thought to ward off the bubonic plague—but did 
not have a general interest in saints, and most of them have been ignored. While the suffrage to 
Saint Sebastian reveals evidence of its user’s fingers, a few folios further on, the suffrage to Saint 

Fig. 52. Opening with a prayer to Christ and a full-page 
miniature depicting the patron kneeling before Saint 
Jerome, who is kneeling before a crucifix and beating his 
chest with a rock (fols. 4v-5r). From The Hague, Koninklijke 
Bibliotheek, Ms. 135 G 19; see fig. 49 (Photo: The Hague, 
Koninklijke Bibliotheek; artwork in the public domain).

Fig. 53. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 128 G 33.
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Apollonia has barely been touched (fig. 55). It would appear that the owner of this manuscript did 
not suffer from toothache but may have had reason to fear the plague.
         
 

VIII. The Hague, Koninklijke Bibliotheek, Ms. 133 E 17
                             

The densitometry graph for a book of hours made in South Holland, The Hague, Koninklijke Bib-
liotheek, Ms. 133 E 17, on the other hand, reveals that its user spent the most time with the Hours 
of the Virgin (fig. 56). Like the reader who used Koninklijke Bibliotheek, Ms. 74 G 35, discussed 
above, this votary did not always stay awake long enough to read compline. The sharp see-saw 
tendency of this graph is probably a result of the rather rough vellum on which it was written, 
resulting in a remarkable difference between the hair and the flesh sides of the vellum, so that the 
dirt is much more likely to get trapped in the velvety flesh side, causing it to darken more quickly. 
 

Fig. 55. Saint Apollonia holding a tooth in pliers (fol. 99r). From The Hague, 
Koninklijke Bibliotheek, Ms. 128 G 33; see fig. 54 (Photos: The Hague, 
Koninklijke Bibliotheek; artwork in the public domain).

Fig. 54. Folios corresponding to two of the peaks in the graph: David at 
Prayer prefacing the Penitential Psalms, and a small miniature depicting 
Saint Sebastian prefacing a suffrage to that saint (fols. 54v-55r and fol. 
88r). Book of hours from Bruges, illuminator from Bruges, ca. 1500-1510, 
97 x 65 (52 x 32) mm, 13-14 lines, littera hybrida, Latin. The Hague, 
Koninklijke Bibliotheek, Ms. 128 G 33 (Photos: The Hague, Koninklijke 
Bibliotheek; artwork in the public domain).

Fig. 56. Opening at the incipit of the Hours of the Virgin, with a full-
page miniature depicting the Virgin and Child (fol. 17v: illuminator 
from Utrecht or South Holland) and a historiated initial depicting the 
Annunciation fol. 18r: Illuminator and scribe from South Holland). 
Book of hours, made in South Holland with added miniatures, ca. 
1440-60, 154 x 114 (88 x 58) mm, 21 lines, littera textualis, Middle 
Dutch. The Hague, Koninklijke Bibliotheek, Ms. 133 E 17 (Photo: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain).
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The owner clearly read the Hours of the Virgin more than the other texts in the manuscript. One 
wonders whether, when the owner commissioned the manuscript, she requested that this text 
be placed first, that is, in the privileged position directly after the calendar, because she knew 
from the start that she would read it most intensively. The answer to this question is unknowable, 
especially in the absence of an identification of the patron. Furthermore, a reader’s preferred text 
does not always occur early in the manuscript; there are counter-examples, such as Koninklijke 
Bibliotheek, Ms. 128 G 33, discussed above, in which the favored text was buried deep in the 
manuscript. However, the manuscripts must be evaluated on a case-by-case basis, and the pos-
sibility remains open that the patron actively selected the Hours of the Virgin as the first text, a 
position that was by no means automatic in the Northern Netherlands. The order in which texts 
appear in late medieval prayer books is a topic that deserves further study. 
 
IX. The Hague, Koninklijke Bibliotheek, Ms. 75 G 2
                        

The Hague, Koninklijke Bibliotheek, Ms. 75 G 2 is the dirtiest of all the manuscripts examined 
(fig. 57). The manuscript is a book of hours with some unusual texts, including a prayer to the 
Virgin’s body parts and the Hours of Saint Catherine. The manuscript also contains the Hundred 
Articles of the Passion, written by Henry Suso, which circulated almost exclusively in monastic 
houses.17 The manuscript has a calendar for the bishopric of Liège, which includes an entry for 
the dedication of the church at Tongeren (Tongres) (May 7) in red, suggesting that the manuscript 
came from a convent in or near that city. The pronouns have female endings, indicating that the 
owner was probably a woman. She may have come from an Augustinian convent, since Saint 
Augustine appears first among the confessors in the litany. One possibility is that she belonged to 
the canonesses regular of the convent of St. Catharine (Sinte-Katharijnenberg/Magdalenezusters) 
in Tienen, which is very close to Tongeren.
                        
The manuscript has a calendar, the Hours of the Virgin, the Seven Penitential Psalms (with extra 
dirt at the litany of the saints), the Hundred Articles, which I will discuss presently, the Short 
Hours of the Cross, which are indeed very short, followed by the much more substantial Long 
Hours of the Cross, the Hours of Eternal Wisdom (also based on a text by Henry Suso), the Hours 
of the Holy Spirit, prayers to the Virginís body parts, prayers to Christ’s body parts, indulgenced 
texts (where, unsurprisingly, there is a large spike on the densitometer), prayers to the Virgin, and 
finally, the Vigil for the Dead. The densitometry graph reveals that the owner paid a great deal of 
ardent attention to several of these texts (fig. 58).

Fig. 57. Incipit of the Hundred Articles of the Passion (fols. 92v-93r: 
scribe and artist from the diocese of Liège). Book of hours, from the 
diocese of Liège (Tienen?), ca. 1450-1500, 138 x 98 (95 x 62) mm, 
17 or 19 lines, littera hybrida, Middle Dutch. The Hague, Koninklijke 
Bibliotheek, Ms. 75 G 2 (Photo: author; artwork in the public domain).
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As with Koninklijke Bibliotheek, Ms. 71 G 53, discussed above, I wondered whether there was 
more than one user who deposited grime on this book, and I therefore measured the lower 
recto corner as well as a spot at a fixed distance from the lower edge. The result, once again, is 
that the two graphs merely reiterate each other, one at a higher amplitude. This suggests that the 
fingerprints were the result of a single user, who merely held the book in a slightly different way 
at various times. Remarkably, she used her manuscript so heavily that she left her dark, shiny 
black fingerprints on nearly every folio. The peaks in the densitometer graph might represent the 
saturation of the vellum, that is, the maximum amount of darkness that can be rubbed into the 
vellum in the course of handling.18  
                           
One of the sharpest spikes in the densitometer graph corresponds to the text that opens on fol. 
221r (fig. 59). The verso side of the opening, fol. 220v, formerly had something glued to it, most 
likely an image of the Virgin. It would appear from the way that the fingerprints extend over 
the traces of glue that the image formerly there was worn away at some early point in the book’s 
career, and that its owner continued to read it intensely after the image fell out. The first recto is 
written entirely in red. The rubric comprises an exemplum, a story about an abbess who was lying 
on her deathbed and saw a bevy of devils around her. But after she started reading the following 
prayer, the Virgin Mary appeared, along with a flock of angels who swooped down and ejected 
the bevy of devils. The same is sure to happen to any pious devotee who reads the attached prayer, 
the rubric goes on to explain, plus she will receive an indulgence of one hundred days from Pope 
Innocent. How many times did the sister from Tongeren have to read this prayer in order to rub 
that much dirt into the vellum? Five hundred times? Thirty thousand times? How anxious was she 
about her death?
                         
Turning the page reveals the beginning of this miracle-working prayer (fols. 221v-222r). This 
opening is even more intensely rubbed than the previous page with the rubricated indulgence. 
Perhaps, therefore, the votary did not read the rubric every time she read the prayer. However, 
the densitometer was not really able to pick up on this difference of intensity. Both folios 221r and 
222r gave the same reading on the scale, which probably corresponds to the terminal amount of 

Fig. 58. Densitometry graph for The Hague, Koninklijke Bibliotheek, 
Ms. 75 G 2.

Fig. 59. Rubric and incipit for a prayer to the Virgin (fols. 220v-221r: 
scribe from the diocese of Liège). From The Hague, Koninklijke 
Bibliotheek, Ms. 75 G 2; see fig. 57. Something, presumably an 
image, was formerly glued to fol. 220v (Photo: author; artwork in 
the public domain).
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dirt and discoloration it is possible to apply to vellum with oneís fingers. This points to one of the 
shortcomings of the method, that the machine cannot make fine distinctions for the very dirtiest, 
nor for the very cleanest, manuscripts. The densitometer readings, after all, are only one kind of 
data, to which we must add textual, codicological and other kinds of observations in order to tell 
a more complete story about a manuscriptís reception.
                         

One text that also saturated the densitometer is the Hundred Articles of the Passion, which begins 
with a prologue and a rubricated refrain (fig. 60). The text demands that the votary read while 
sitting, standing, kneeling, or lying prostrate on the ground, and that she perform the text every 
day for a week. Some of the folios are so filthy that the text is rubbed to illegibility (fig. 61). One 
can surmise that after this much wear, the book’s owner would have largely memorized the text, 
so that the remaining letters would simply function as a trigger to this memory rather than an 
exact blueprint for her recitation. In the process of reading it, the reader made the manuscript 
unusable to those who inherited it.
                         

On the other hand, she barely touched the next text in the book, the Short Hours of the Cross (fig. 
62), which is only a few folios long and quite breezy in comparison to Hundred Articles of the 
Passion. The low densitometer readings reveal that this text held almost no interest for the book’s 
owner, who apparently preferred the histrionics of kneeling and lying on the hard floor, as direct-

Fig. 60. Rubricated refrain from the Hundred Articles of the Passion 
(fols. 93v-94r: scribe from the diocese of Liège). From The Hague, 
Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; 
artwork in the public domain).

Fig. 61. Text page of the Hundred Articles of the Passion (fols. 
109v-110r: scribe from the diocese of Liège). From The Hague, Kon-
inklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; artwork in 
the public domain).

Fig. 62. Incipit of the Short Hours of the Cross (fols. 129v-130r: 
scribe from the diocese of Liège). From The Hague, Koninklijke 
Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; artwork in the 
public domain).,
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ed by the Hundred Articles. She may have considered the Short Hours of the Cross unsuitably 
brief and uninvolving. At any rate, it did not hold her sustained attention. We can begin to form a 
character sketch of this book owner, who relished long, difficult devotions imbued with physical 
hardship.
                       
In addition to pasting in an image to preface the story of the abbess on her deathbed, the owner 
of the manuscript also pasted in several other images, two of which survive. One of these added 
images is a hand-colored print representing Christ in Agony (fig. 63). The way in which the sky is 
painted with a horizontal strip of blue near the upper frame, as well as the stylistic features of the 
print, suggest that the image might have come from Germany. The other image that remains in 
the manuscript represents the Virgin of the Sun and may have originated in Brabant (fig. 64). This 
hand-made image, while not a print, nevertheless survives in multiple copies and was probably 
made with a ruler, a compass, and a copied model. The owner, in other words, collected images 
from multiple sources and used her prayer book as a repository for those images.
                       

The text that follows the image of the Virgin is one that received comparatively subdued interest: a 
prayer to the Virgin’s body parts. This prayer divides the Virgin’s body into twenty-eight parts and 
treats each one in turn. Most copies of the prayer demand that the reader perform the prayer in 
front of an image, and in this manuscript, the reader has added an image of the Virgin and Child. 
Within the prayer, shorter internal rubrics guide the reader along a journey encompassing the 
Virgin’s image, from one body part to the next, from her “glorious head” to her tiny feet, sticking 
out at the bottom. Telescoping from the general to the specific, the votary considers the individual 
components of the Virgin’s head, starting with her face, her eyes, ears, cheeks, nose, and mouth. 
The prayer further breaks down the components of her mouth: her lips and teeth. This array 
prescribes a particular way of looking the image. The prayer, however, is not very demanding, and 
it does not promise any indulgences; perhaps these two factors led the book owner—clearly an 
indulgence-smitten masochist—to give it a lukewarm reception.
                   
One text with which she did interact strongly is the Adoro te, the indulgenced text encountered 
earlier. Like earlier examples, this one probably had an image of the Mass of Saint Gregory, which 

Fig. 63. Hand-painted woodcut by a German (?) artist, Christ in Agony, 
pasted onto fol. 64v to preface the Seven Penitential Psalms (fols. 
64v-65r). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 
57 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public 
domain).

Fig. 64. Full-page image by an artist from Brabant (?), depicting the 
Virgin of the Sun, inserted to preface a prayer to the Virgin’s body parts 
(fols. 196v-197r). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; 
see fig. 57 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the 
public domain).
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someone has cut out, leaving a stub behind that is visible in the gutter (fig. 65). The second folio 
of the prayer is even darker and more handled than the first folio. Moreover, the owner has filled 
the margins with more text. The Adoro te was a prayer that came in several lengths; the original 
version had five verses and an indulgence for twenty thousand years. After 1474, Pope Sixtus IV 
added more verses to the prayer and doubled the indulgence. This manuscript has the five-verse 
version, each verse beginning with an initial O. It appears that the owner of this prayer book may 
have inscribed the extra verses into the margins of fols. 250v and 251r, thereby transforming her 
version of the Adoro te into a longer and more richly indulgenced one. She fingered this added 
text so voraciously, however, that she rubbed it into illegibility. In the process of using the text, she 
obliterated it. Loving the words and despising them (as did the post-Reformation owners who cut 
the rubrics listing indulgences from their manuscripts) can achieve the same result.

 
Possibilities and Limitations
How do I know that the dirt is from original, fifteenth-century users? The answer is that I don’t. 
The material I have collected for this article, like most of the material on which we base our in-
terpretations and narratives of the past, is evidence, not proof. That having been said, I would like 
to add a few points, by way of conclusion, that strengthen the case for densitometry evidence as a 
useful item in the toolbox book historians employ to uncover something valid about the faraway, 
murky, and slippery past. 
 
The reason we can be confident that the manuscripts were fingered in the fifteenth century in the 
ways that I have suggested above and not by later collectors is that all the evidence conforms to 
our expectations of how a fifteenth-century believer might have handled his book.
                       
First, the examples I have chosen were made in the late fifteenth century, a period when the 
practice of prayer was changing rapidly. I believe that most of the heavy wear in fifteenth-century 
books of hours comes from the original owners because such intensive use reflects the fact that 
people did not want old prayer books or service books in Latin: they discarded books that were 
out of date, written in languages and scripts they did not understand, and acquired and used in-
stead new books that included fashionable prayers. Old manuscripts often ended up in the hands 
of binders who used them as padding or structural material. This practice was so common that 
there is even a word to describe such a recycled fragment of parchment: maculature (fig. 66).
                   

Fig. 65.Rubric and incipit of the Adoro te in Middle Dutch, where 
the stub from an image formerly facing fol. 250r appears in the 
gutter (fols. 249v-250r and 250v-251r: scribe from the Diocese 
of Liège). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; 
see fig. 57 (Photo: author; artwork in the public domain).

51

52

53



JHNA 2:1-2 (Summer 2010) 26

 

Second, we would expect that owners who went out of their way to incorporate a particular 
prayer into an already finished manuscript would have shown extra attention to that text. And 
that is precisely what the densitometry data reveals. In the cases of The Hague, Koninklijke 
Bibliotheek, Ms. 75 G 2, and The Hague, Koninklijke Bibliotheek, Ms. 135 G 19, for example, 
some of the grime is indirectly datable because it is related to added script, or related to the added 
devotional objects in a manuscript. This is also true in The Hague, Koninklijke Bibliotheek, Ms. 
133 D 10, fol. 147v-148r, where the handling of the image and prayer to the Trinity corresponds 
to the attention the owner gave to the margin below the image, where he or she has written an 
inscription in a late fifteenth-century hand (fig. 39 above). In sum, it is both logical and borne out 
by the densitometer data that early owners gave extra attention to the texts and images that they 
added to their books.

Third, believers not only added the newest and most highly indulgenced prayers to their manu-
scripts, but as printing took hold in the late fifteenth and early sixteenth century, it altered what 
people read and how they read it. People could simply purchase new prayers in the form of 
booklets that contained the newest, most highly indulgenced devotions, such as a booklet from 
1517, which promises a plenary indulgence each time the reader completes it (fig. 67). The print-

Fig. 66. Maculature in a binding from the sixteenth century, used as the 
front pastedown and first flyleaf of a psalter from Delft, 150 x 108 mm 
(book block). The Hague, Koninklijke Bibliotheek, Ms. 133 G 26 (Photo: 
The Hague, Koninklijke Bibliotheek; artwork in the public domain).

Fig. 39. Full-page miniature depicting the Trinity, to mark the incipit of 
a prayer to the Trinity (fols. 147v-148r). From The Hague, Koninklijke 
Bibliotheek, Ms. 133 D 10; see fig. 36. The verso bears an inscription 
that may be the owner’s motto. (Photo: The Hague, Koninklijke 
Bibliotheek; artwork in the public domain).

Fig. 67. Prayer called the Colnish Pater Noster added to the blank 
vellum at the end of the calendar (fols. 12v-13r). From The Hague, 
Koninklijke Bibliotheek, Ms. 133 D 10; see fig. 36. The added text 
shows very high usage. (Photo: author; artwork in the public domain).
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ing press made it cheap and easy for votaries to consume the new kinds of devotional literature 
they desired.
 
Fourth, the function of manuscript prayer books changed in the sixteenth and seventeenth 
centuries as they were replaced by printed versions or made obsolete by events. Laypeople often 
kept older books of hours, but in the post-Reformation era, the function of those books of hours 
changed—they were no longer manuals for prayer but became repositories for birth, marriage, 
and death information. For example, the early-modern owners of a book of hours in Dutch, 
possibly made in Enkhuizen in the first decade of the sixteenth century, regularly added birth and 
death information to the ruled but otherwise blank vellum immediately following the calendar 
(fig. 68). North Holland, where Enkhuizen lay, became a thoroughly Protestant area shortly after 
the manuscript was produced, and it is unlikely that generations of subsequent owners would 
have used it as a manual for prayer. Likewise, the late sixteenth- and early seventeenth-century 
owners of a prayer book with printed miniatures used the marginal space around the images to 
note important family events (fig. 69).
                

Fifth, if a fifteenth-century manuscript is in a sixteenth-century binding, this is probably an 
indication that it was rebound because it had been so heavily used in the first decades of its pro-
duction. For example, a manuscript probably made in the diocese of Liège and now preserved in 
Tilburg reveals signs of heavy handling: the decoration around the prayer Adoro te, for example, 
has been severely abraded (fig. 70). Similarly, the incipit folio of the Golden Litany of the Passion 
in the same manuscript has been so severely handled that the script in the marginal banderoles 
has been rubbed off, and wear from the user’s fingers has even digested part of the paper support 
(fig. 71). The manuscript must have been so worn in the late fifteenth century that it needed a new 
binding in the sixteenth (fig. 72). The binding is also revealing of its user’s desires: the two brass 
loops riveted to it would have been connected to a chain so that the owner could carry the manu-
script on her arm like a purse. She clearly did not want to be separated from this book.
      

Fig. 68. Several scribes from North Holland, birth and death notices 
added to a family book of hours in the empty space after the calen-
dar (fols. 10v-11r). Book of hours from Enkhuizen, ca. 1500-1510, 
red and brown ink on vellum, 167 x 125 mm. The Hague, Koninklijke 
Bibliotheek, Ms. 79 K 6 (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain).

Fig. 69. Christ preaching to the doc-
tors in the Temple, hand-colored 
woodcut, with added family notes 
dated in the seventeenth century 
(fol. 47v). Book of hours from 
Delft, Netherlandish (?) printer, ca. 
1475-1500, ink, tempera and gold 
on vellum, 153 x 107 mm. Brussels, 
Koninklijke Bibliotheek Albert 
I, Ms. IV 142 (Photo: Brussels, 
Koninklijke Bibliotheek Albert I; 
artwork in the public domain).
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In the course of exploring the possibilities of the densitometer as a tool for understanding reader 
response at the end of the Middle Ages, I tried the technique on approximately two hundred man-
uscripts but achieved interpretable results in only about 10 percent of these. There are a variety of 
reasons for this. The manuscripts have to be quite dirty before the concentrations of fingerprints 
are detected by the densitometer. Some manuscripts appear to have been handled very little and 
therefore reveal no traces of their users’ fingers. These include very high-end productions that 
may have been handled through a chemise binding or other ceremonial cloth, which would 
have eliminated direct contact with the vellum.19   Very few chemise bindings survive, but they 
are depicted in several fifteenth-century paintings and miniatures, such as the framing scene in 
the Vienna Hours of Mary of Burgundy, in which the sitter handles the manuscript through the 
textile with her right hand and touches it directly with the skin of her left (fig. 73).20   Among the 
manuscripts that were heavily used, many were trimmed, specifically with the aim of trimming 
the dirty edges away. Another category of manuscripts for which densitometry is inappropriate 
and ineffectual are those whose borders have been overpainted, such as a book of hours from the 
Southern Netherlands, with illuminations by the Masters of the Gold Scrolls (fig. 74), and those 
whose borders were overpainted in the nineteenth century.

Fig. 70. Incipit of the Adoro te, with a historiated initial depicting 
Christ as the Man of Sorrows, on a page which has been heavily 
handled and then subsequently trimmed (fol. 75r). Prayer book from 
the diocese of Liège, scribe and artist from the diocese of Liège, ca. 
1490-1500, ink and tempera on paper, ca. 120 x 90 (90-110 x 60-68) 
mm. Tilburg, Theologische Faculteit, Ms. TFK 10 (Photo: Tilburg, 
Theologische Faculteit; artwork in the public domain).

Fig. 71. Incipit of the Golden Litany of the Passion, which has been 
heavily handled and then subsequently trimmed (fol. 48r). From 
Tilburg, Theologische Faculteit, Ms. TFK 10; see fig. 70 (Photo: Tilburg, 
Theologische Faculteit; artwork in the public domain).

Fig. 72. Binding, with rings used to hang the book from one’s 
arm, sixteenth century. From Tilburg, Theologische Faculteit, 
Ms. TFK 10; see fig. 70 (Photo: Tilburg, Theologische Faculteit; 
artwork in the public domain).
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Finally, manuscripts that have been cleaned refuse to divulge the secrets of their early users. One 
example of a cleaned manuscript is London, Victoria and Albert Museum, Ms. Reid 32, a book 
of hours from South Holland with illuminations by the Masters of the Delft Grisailles (fig. 75). 
Because the manuscript has been heavily used, the margins are quite discolored; the owner even 
read the book by candlelight, as revealed by the pools of wax that dripped onto several folios 
(fig. 76). This seemed at first to be a good densitometry candidate, and when I measured the 
manuscript, the densitometer registered quite high numbers that revealed intensive use (fig. 77). 
However, the densitometry graph for this manuscript was difficult to evaluate, and the peaks and 
valleys only corresponded vaguely to any text divisions in the manuscript (fig. 78). A clue to the 
reason behind this, I believe, lies in a note affixed to the end of the manuscript, indicating that 
all of the folios were cleaned in February 1982. The procedure had the effect of reducing and, to 
some degree, redistributing the dirt, thereby nullifying the densitometry results.

Fig. 73. Full-page miniature depicting, inter alia, a woman holding a 
manuscript prayer book through a chemise; the miniature faces the prayer 
Gaude flore virginali, written by Saint Thomas à Becket (fols. 14v-15r). 
Hours of Mary of Burgundy, 1477, 230 x 160 mm. Vienna, Österreichische 
Nationalbibliothek, Codex Vindobonensis 1857 (Photo: Graz, Akademische 
Druck- und Verlagsanstalt; artwork in the public domain).

Fig. 74. Fols. 31v-32r: Masters of the Gold Scrolls. Book of hours, from 
the Southern Netherlands, with borders overpainted in the nineteenth 
century, ca. 1450, 144 x 104 (90 x 65) mm, 23 lines, littera hybrida, 
Latin. The Hague, Koninklijke Bibliotheek, Ms. 130 E 17 (Photo: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain).

Fig. 75. Arrest of Christ (fols. 68v-69r: Masters of the Delft Grisailles and 
scribe and artist from South Holland). Book of hours from South Holland, 
ca. 1440-50, pen and wash, red and brown ink, gold and tempera on 
vellum, 180 x 124 (103 x 65) mm, 18 lines, littera textualis, Middle Dutch. 
London, Victoria and Albert Museum, Ms. Reid 32 (Photo: author; artwork 
in the public domain).

Fig. 76. Text opening with candle wax dripped on the page (fols. 
30v-31r: scribe and artist from South Holland). From Victoria and 
Albert Museum, Ms. Reid 32; see fig. 75 (Photo: author; artwork in the 
public domain).
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The dirt ground into the margins of medieval manuscripts is one of their interpretable features, 
which can help us to understand the desires, fears, and reading habits of the past. Cleaning or 
trimming the dirt from them is tantamount to discarding a provocative cultural witness. Studying 
manuscripts for their dirt content cannot be accomplished by use of a digital or photographic 
proxy, and even the photographs published with this article do not always convey the subtleties 
of the dirt that the densitometer is able to distinguish. Art historians, in particular, often collect 
digital facsimiles of only those folios containing illumination. I believe that when they do so 
they omit not only the textual context but also a broader physical context that includes but is not 
limited to the study of dirt. 
 
As we listen to the last gasp of the physical book, it is important to think about this material evi-
dence and what it represents. What we have to gain by digitization and by abandoning the book 
as a physical object may be negated by what we have to lose. An important article by Nicholson 
Baker published in the New Yorker speaks to this issue. Baker decries the destruction of the card 
catalogue in favor of the digital catalogue, pointing out that the card catalogue, like the physical 
book, can preserve signs of wear in a way that its digital counterpart cannot.21  
 
I make a similar plea that, as libraries continue to digitize medieval illuminations, they continue 
to grant access to the physical objects, which always hold more evidence than we first perceive. 
The Koninklijke Bibliotheek in The Hague, which preserves many of the examples taken up in 
this study, for example, has been in the forefront of digitizing images from its illuminated man-
uscripts, but at the same time has reduced the opening hours of its reading rooms. But they have 
done so partly because the reading rooms are frequently empty. It would seem that manuscript 
historians are largely content to study a digital copy from home if it exists. The convenience of 
digital facsimiles might be heralding the end of codicological approaches to manuscript studies. 
This is lamentable, as there is much subtle information stored in the physical object 
 
The preliminary results achieved with the densitometer presented above can already help us to 
tell more specific narratives about books and their users. The densitometry analysis has revealed 
patterns of wear that are valid with respect to the individual specimens. Much more data will have 
to be collected before one can begin to make valid claims across groups of manuscripts, although 
it seems, already in this limited study, that one of the surprises is the degree to which votaries 

Fig. 77. Taking densitometry readings on London, Victoria and 
Albert Museum, Ms. Reid 32.

Fig. 78. Densitometry graph for London, Victoria and Albert 
Museum, Ms. Reid 32.
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read the Seven Penitential Psalms, certain indulgenced prayers, and prayers that they added to 
their books themselves. I suspect, but do not yet have the evidence to show, that the degree to 
which late medieval votaries desired indulgences put market pressure on manuscript makers, 
who responded to their demands by creating manuscripts with more indulgences and fewer of 
the kinds of prayers that votaries would ignore. Similarly, there may have been market pressure to 
shorten the Vigil for the Dead, one of the longest sections in a book of hours. More analysis might 
demonstrate that toward the end of the fifteenth century votaries were willing to buy manuscripts 
with the shortened version of this text, which contains only three readings rather than the tra-
ditional nine. Conversely, votaries demanded the nine-, ten-, or even eleven-verse versions of 
the Adoro te, rather than the old-fashioned five-verse version that promised a smaller indulgence. 
 
My hope is that others might apply (and refine) the technique of densitometry to the manuscripts 
in their areas of expertise so that we can gain new collective insight into the physical manifesta-
tions of readers’ responses, and that this technique might also help to uncover aspects of readers’ 
responses during other periods in history.
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Ms. 133 D 10; see fig. 36 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public 
domain). 
 
Fig. 38. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 133 D 10. 
 
Fig. 39. Full-page miniature depicting the Trinity, to mark the incipit of a prayer to the Trinity 
(fols. 147v-148r). From The Hague, Koninklijke Bibliotheek, Ms. 133 D 10; see fig. 36. The verso 
bears an inscription that may be the owner’s motto. (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain). 
 
Fig. 40. Prayer called the Colnish Pater Noster added to the blank vellum at the end of the calen-
dar (fols. 12v-13r). From The Hague, Koninklijke Bibliotheek, Ms. 133 D 10; see fig. 36. The 
added text shows very high usage. (Photo: author; artwork in the public domain). 
 
Fig. 41. Text accompanying the calendrical tables for calculating Easter, with a date of 1456 (fols. 
16v-17r: scribe from Delft). Book of hours made in Delft, 1456, dark brown, red, and blue ink on 
vellum, 122 x 85 (75 x 46) mm, 20 lines, littera textualis, Latin. Utrecht, Museum Catharijnecon-
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vent, BMH h64 (Photo: author; artwork in the public domain). 
 
Fig. 42. Opening of the Hours of the Cross, with red and blue penwork characteristic of Delft (fol. 
25r: scribe and artists from Delft). From Utrecht, Museum Catharijneconvent, BMH h64; see fig. 
41 (Photo: Utrecht, Museum Catharijneconvent; artwork in the public domain). 
 
Fig. 43. Densitometry graph for Utrecht, Museum Catharijneconvent, BMH h 64. 
 
Fig. 44. Opening of the Vigil for the Dead, with characteristic Delft penwork and a praying monk 
(fols. 104v-105r: scribe and artists from Delft). From Utrecht, Museum Catharijneconvent, BMH 
h64; see fig. 41 (Photo: author; artwork in the public domain). 
 
Fig. 45. Last folio of the manuscript, with notes of ownership by the Oem family of Dordrecht 
(fol. 167v: various scribes, probably members of the Oem family of Dordrecht). From Utrecht, 
Museum Catharijneconvent, BMH h64; see fig. 41  (Photo: author; artwork in the public domain). 
 
Fig. 46. Opening with a long rubric that has been scraped away (fols. 93v-94r: scribe and artists 
from Delft). From Utrecht, Museum Catharijneconvent, BMH h64; see fig. 41 (Photo: author; 
artwork in the public domain). 
 
Fig. 47. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 135 G 19. 
 
Fig. 48. Diagram showing the manuscript openings that correspond to the spikes on the densi-
tometry graph for The Hague, Koninklijke Bibliotheek, Ms. 135 G 19 (Photos: The Hague, Konin-
klijke Bibliotheek; artwork in the public domain). 
 
Fig. 49. Full-page miniature with the Annunciation and half-page miniature depicting the mar-
tyrdom of Saint John the Evangelist to preface the Gospel reading for John (fols. 25v-26r). Book 
of hours, 1490s (before 1498), with a calendar for the county of Utrecht made for an unidentified 
patron pictured on fol. 5r, Netherlandish artist, 113 x 81 (72 x 47) mm, 18 lines, littera textualis, 
Latin. The Hague, Koninklijke Bibliotheek, Ms. 135 G 19 (Photo: The Hague, Koninklijke Biblio-
theek; artwork in the public domain). 
 
Fig. 50. Miniature depicting the martyrdom of Saint Erasmus to preface a suffrage to that saint 
(fols. 140v-141r). From The Hague, Koninklijke Bibliotheek, Ms. 135 G 19; see fig. 49 (Photo: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 51. Historiated initial with the Visitation, within the Hours of the Virgin (fols. 47v-48r). From 
The Hague, Koninklijke Bibliotheek, Ms. 135 G 19; see fig. 49 (Photo: The Hague, Koninklijke 
Bibliotheek; artwork in the public domain). 
 
Fig. 52. Opening with a prayer to Christ and a full-page miniature depicting the patron kneeling 
before Saint Jerome, who is kneeling before a crucifix and beating his chest with a rock (fols. 
4v-5r). From The Hague, Koninklijke Bibliotheek, Ms. 135 G 19; see fig. 49 (Photo: The Hague, 
Koninklijke Bibliotheek; artwork in the public domain). 
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Fig. 53. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 128 G 33. 
 
Fig. 54. Folios corresponding to two of the peaks in the graph: David at Prayer prefacing the 
Penitential Psalms, and a small miniature depicting Saint Sebastian prefacing a suffrage to that 
saint (fols. 54v-55r and fol. 88r). Book of hours from Bruges, illuminator from Bruges, ca. 1500-
1510, 97 x 65 (52 x 32) mm, 13-14 lines, littera hybrida, Latin. The Hague, Koninklijke Biblioth-
eek, Ms. 128 G 33 (Photos: The Hague, Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 55. Saint Apollonia holding a tooth in pliers (fol. 99r). From The Hague, Koninklijke Biblio-
theek, Ms. 128 G 33; see fig. 54 (Photos: The Hague, Koninklijke Bibliotheek; artwork in the 
public domain). 
 
Fig. 56.  Opening at the incipit of the Hours of the Virgin, with a full-page miniature depicting the 
Virgin and Child (fol. 17v: illuminator from Utrecht or South Holland) and a historiated initial 
depicting the Annunciation fol. 18r: Illuminator and scribe from South Holland). Book of hours, 
made in South Holland with added miniatures, ca. 1440-60, 154 x 114 (88 x 58) mm, 21 lines, 
littera textualis, Middle Dutch. The Hague, Koninklijke Bibliotheek, Ms. 133 E 17 (Photo: The 
Hague, Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 57. Incipit of the Hundred Articles of the Passion (fols. 92v-93r: scribe and artist from the 
diocese of Liège). Book of hours, from the diocese of Liège (Tienen?), ca. 1450-1500, 138 x 98 (95 
x 62) mm, 17 or 19 lines, littera hybrida, Middle Dutch. The Hague, Koninklijke Bibliotheek, Ms. 
75 G 2 (Photo: author; artwork in the public domain). 
 
Fig. 58. Densitometry graph for The Hague, Koninklijke Bibliotheek, Ms. 75 G 2. 
 
Fig. 59. Rubric and incipit for a prayer to the Virgin (fols. 220v-221r: scribe from the diocese of 
Liège). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57. Something, presumably 
an image, was formerly glued to fol. 220v (Photo: author; artwork in the public domain). 
 
Fig. 60. Rubricated refrain from the Hundred Articles of the Passion (fols. 93v-94r: scribe from 
the diocese of LiËge). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: 
author; artwork in the public domain). 
 
Fig. 61. Text page of the Hundred Articles of the Passion (fols. 109v-110r: scribe from the diocese 
of Liège). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; 
artwork in the public domain). 
 
Fig. 62. Incipit of the Short Hours of the Cross (fols. 129v-130r: scribe from the diocese of Liège). 
From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; artwork in the 
public domain)., 
 
Fig. 63. Hand-painted woodcut by a German (?) artist, Christ in Agony, pasted onto fol. 64v to 
preface the Seven Penitential Psalms (fols. 64v-65r). From The Hague, Koninklijke Bibliotheek, 
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Ms. 75 G 2; see fig. 57 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public do-
main). 
 
Fig. 64. Full-page image by an artist from Brabant (?), depicting the Virgin of the Sun, inserted to 
preface a prayer to the Virgin’s body parts (fols. 196v-197r). From The Hague, Koninklijke Biblio-
theek, Ms. 75 G 2; see fig. 57 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public 
domain). 
 
Fig. 65.Rubric and incipit of the Adoro te in Middle Dutch, where the stub from an image former-
ly facing fol. 250r appears in the gutter (fols. 249v-250r and 250v-251r: scribe from the Diocese of 
Liège). From The Hague, Koninklijke Bibliotheek, Ms. 75 G 2; see fig. 57 (Photo: author; artwork 
in the public domain). 
 
Fig. 66. Maculature in a binding from the sixteenth century, used as the front pastedown and first 
flyleaf of a psalter from Delft, 150 x 108 mm (book block). The Hague, Koninklijke Bibliotheek, 
Ms. 133 G 26 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 67. Opening of Heer Bethlem’s guide to virtual pilgrimage, with indulgences, printed in 1517. 
The Hague, Koninklijke Bibliotheek, 231 G 22 (Photo: The Hague, Koninklijke Bibliotheek; 
artwork in the public domain). 
 
Fig. 68. Several scribes from North Holland, birth and death notices added to a family book of 
hours in the empty space after the calendar (fols. 10v-11r). Book of hours from Enkhuizen, ca. 
1500-1510, red and brown ink on vellum, 167 x 125 mm. The Hague, Koninklijke Bibliotheek, 
Ms. 79 K 6 (Photo: The Hague, Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 69. Christ preaching to the doctors in the Temple, hand-colored woodcut, with added family 
notes dated in the seventeenth century (fol. 47v). Book of hours from Delft, Netherlandish (?) 
printer, ca. 1475-1500, ink, tempera and gold on vellum, 153 x 107 mm. Brussels, Koninklijke 
Bibliotheek Albert I, Ms. IV 142 (Photo: Brussels, Koninklijke Bibliotheek Albert I; artwork in the 
public domain). 
 
Fig. 70. Incipit of the Adoro te, with a historiated initial depicting Christ as the Man of Sorrows, 
on a page which has been heavily handled and then subsequently trimmed (fol. 75r). Prayer book 
from the diocese of Liège, scribe and artist from the diocese of Liège, ca. 1490-1500, ink and 
tempera on paper, ca. 120 x 90 (90-110 x 60-68) mm. Tilburg, Theologische Faculteit, Ms. TFK 10 
(Photo: Tilburg, Theologische Faculteit; artwork in the public domain). 
 
Fig. 71. Incipit of the Golden Litany of the Passion, which has been heavily handled and then 
subsequently trimmed (fol. 48r). From Tilburg, Theologische Faculteit, Ms. TFK 10; see fig. 70 
(Photo: Tilburg, Theologische Faculteit; artwork in the public domain). 
 
Fig. 72. Binding, with rings used to hang the book from one’s arm, sixteenth century. From 
Tilburg, Theologische Faculteit, Ms. TFK 10; see fig. 70 (Photo: Tilburg, Theologische Faculteit; 
artwork in the public domain). 
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Fig. 73. Full-page miniature depicting, inter alia, a woman holding a manuscript prayer book 
through a chemise; the miniature faces the prayer Gaude flore virginali, written by Saint Thomas à 
Becket (fols. 14v-15r). Hours of Mary of Burgundy, 1477, 230 x 160 mm. Vienna, Österreichische 
Nationalbibliothek, Codex Vindobonensis 1857 (Photo: Graz, Akademische Druck- und Verlag-
sanstalt; artwork in the public domain). 
 
Fig. 74. Fols. 31v-32r: Masters of the Gold Scrolls. Book of hours, from the Southern Netherlands, 
with borders overpainted in the nineteenth century, ca. 1450, 144 x 104 (90 x 65) mm, 23 lines, 
littera hybrida, Latin. The Hague, Koninklijke Bibliotheek, Ms. 130 E 17 (Photo: The Hague, 
Koninklijke Bibliotheek; artwork in the public domain). 
 
Fig. 75. Arrest of Christ (fols. 68v-69r: Masters of the Delft Grisailles and scribe and artist from 
South Holland). Book of hours from South Holland, ca. 1440-50, pen and wash, red and brown 
ink, gold and tempera on vellum, 180 x 124 (103 x 65) mm, 18 lines, littera textualis, Middle 
Dutch. London, Victoria and Albert Museum, Ms. Reid 32 (Photo: author; artwork in the public 
domain). 
 
Fig. 76. Text opening with candle wax dripped on the page (fols. 30v-31r: scribe and artist from 
South Holland).  From Victoria and Albert Museum, Ms. Reid 32; see fig. 75 (Photo: author; 
artwork in the public domain). 
 
Fig. 77. Taking densitometry readings on London, Victoria and Albert Museum, Ms. Reid 32. 
 
Fig. 78. Densitometry graph for London, Victoria and Albert Museum, Ms. Reid 32. 
 
 

1 My assumption is that a single reader holds his book in the same manner each time he picks up 
his book to perform devotions. In some of the case studies described below, I detected two differ-
ent areas of dirt on the page and considered that these might have been deposited by two separate 
readers who held the book differently. In all of these cases, however, the densitometrical values 
point to one reader who left two areas of dirt rather than two readers who each left one area of 
dirt. The two areas of dirt, when measured and graphed, merely reiterated each other, suggesting 
that they came from a single user who touched the book with two fingers from each hand. For 
other manuscripts that clearly had multiple readers, as indicated by layers of added prayers and 
notes of ownership from the fifteenth century, such as London, British Library, Harley Ms. 2966, 
it may be possible to distinguish the various readers’ signs of wear using DNA analysis. However, 
DNA analysis exceeds the scope and budget of the current project.
2 Brussels, Koninklijke Bibliotheek Albert I, Ms. 15078, book of hours, in Latin and Middle Dutch. 
Manuscript, 167 ff on parchment; 155 x 105 mm, probably made ca. 1510 for an Augustinian 
canoness dedicated to Saint Margaret. See the reference on fol. 38r to “nri augustini” and extra 
prayers to Saint Margaret, as well as prayers for the sisters, including fols. 45v-47v (“voer dei 
susteren die buten sijn”) and f. 149r (“Dese letanie lestmen als een suster licht om sterven”). 
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Furthermore, Augustine is listed first among the confessors and Margaret first among the virgins 
in the litany. The manuscript bears an ex libris: Lysbette van t and Huerne (from the late sixteenth 
or early seventeenth century).
3 Valentina Izmirlieva, All the Names of the Lord: Lists, Mysticism, and Magic (Chicago and Lon-
don: University of Chicago Press, 2008), esp. 117-31.
4 Brussels, Koninklijke Bibliotheek Albert I, Ms. 21696, book of hours in Latin, French, and 
Middle Dutch, made in Delft by the Augustinian canonesses of Saint Agnes. Manuscript, 151 ff on 
parchment, with 22 added full-page miniatures by the Masters of the Delft Grisailles, 154 x 108 
(93 x 63) mm, 20 lines, ca. 1440. See The Golden Age of Dutch Manuscript Painting, introduction 
by James H. Marrow; catalogue by Henri L. M. Defoer, Anne S. Korteweg, and Wilhelmina C. M. 
Wüstefeld, exh. cat. Utrecht, Rijksmuseum het Catharijneconvent, and New York, The Pierpont 
Morgan Library (Stuttgart: Belser Verlag, 1989), no. 53.
5 Written in painted microscript within the twisting border decoration, the inscription states: “Iste 
liber scriptus et illuminatus est in monasterio Vallis Josaphat” (This book was written and illu-
minated in the monastery of the Valley of Josaphat). The canonesses regular in Delft dedicated to 
Saint Agnes (regularissen) called their convent Sint Agnes in het dal van Josaphat.
6 I thank Michiel Verweij at the Koninklijke Bibliotheek Albert I in Brussels for helping me 
photograph this opening. I made the hand-held documentation photographs in this essay with 
a Panasonic DMC-F27 camera. Conservationists do not recommend the use of white gloves for 
handling manuscripts, as they reduce sensitivity and dexterity, thereby increasing the likelihood 
of damage to the manuscript. Furthermore, white gloves pick up dirt and spread it elsewhere 
in the manuscript. See Cathleen A. Baker and Randy Silverman, “Misperceptions about White 
Gloves,” International Preservation News 3 (2005): 4-16.
7 I thank photographer Casper Cammeraat of the Koninklijke Bibliotheek in The Hague for 
informing me of the existence of the densitometer, which was designed to be used in the graphic 
design industry for measuring, for example, ink saturation, the brightness of paper stock, or the 
color saturation of a given image. 
The densitometer I used to measure the manuscripts at the Koninklijke Bibliotheek in The Hague 
was a Heiland electronic Wetzlar, model TRD 2, made in Germany. This model has a zeroing 
feature and measures values only along a gray scale. The densitometer I used to measure all 
the other manuscripts was an X-Rite 418; although this is a color densitometer, I used it on a 
gray-scale setting. The X-Rite 418 does not have a simple zeroing feature, so I therefore took one 
reading from a clean area of vellum on each recto and entered it in Column A of my spreadsheet, 
then took a second reading from the worn area of the same folio and entered it in Column B. I 
subtracted Column A from Column B to account for the vicissitudes of the uneven darkness of 
the individual sheets of vellum and entered those values in Column C, then graphed the results.
8 Because vellum is a natural material manufactured one sheet at a time, each sheet differs some-
what in color. Zeroing the scale on a clean part of the vellum of each folio allows the background 
color of the vellum to be subtracted from the value of the dirt. Furthermore, some pages are 
simply darker and dirtier, not because of handling, but because, for example, they fall at the end 
of one quire and the beginning of the next; manuscripts in loose bindings that have not been 
protected in a box often allow dust and dirt to settle into the small gaps between quires, thus 
darkening the entire opening, often quite evenly. Zeroing the scale helps to account for this type 
of incidental darkening. Furthermore, the hair side and the flesh side of the vellum often have 
different surfaces and trap dirt at different rates. A velvety surface traps more dirt and becomes 
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darker before a smoother surface does. See the discussion below around The Hague, Koninklijke 
Bibliotheek, Ms. 133 E 17.
9 The actual values given by the densitometer in units of lux cannot be read across different man-
uscripts, i.e., Manuscript A with a darkened corner of densitometer value 29 has not necessarily 
been read and handled to the same extent as the darkened corner of Manuscript B with the same 
value. There are many reasons for this. Some vellum is more velvety and therefore traps more 
dirt, which makes it darken more quickly with handling. Some readers might have worked on the 
garden immediately before performing their prayers and have handled their books with especially 
dirty hands. The densitometer graphs might allow us to say that “both the owner of Manuscript 
A and the owner of Manuscript B favored the Penitential Psalms, and also intensely handled the 
prayer to Saint Erasmus.” The results will not allow us to state that “the owner of Manuscript A 
read the Penitential Psalms every day for forty years,” nor that “the owner of Manuscript A read 
the Penitential Psalms exactly as often as did the owner of Manuscript B.”
10 See Carlo Bertelli, “The Image of Pity in Sancta Croce in Gerusaleme,” in D. Fraser et al., 
eds., Essays in the History of Art Presented to Rudolf Wittkower (London: Phaidon, 1967), 40-56; 
and Uwe Westfehling, ed., Die Messe Gregors des Grossen: Vision, Kunst, Realität, exh. cat. (Co-
logne, Schnütgen Museum, 1982).
11 Staatsbibliothek zu Berlin - Preussischer Kulturbesitz, Ms. Germ. Oct. 6, book of hours in 
Dutch, made in Delft, ca. 1470-80, dark brown and red ink, tempera and gold on vellum, 173x120 
(91x58) mm, 1 column, 19 lines, littera textualis, Dutch. The manuscript contains a calendar for 
the county of Utrecht, adjusted for Delft, including feasts in red for Saint Hippolytus (August 13), 
Saint Jeroen (August 17), Saint Francis (October 4), the eleven thousand virgins (October 21), 
and Saint Barbara (December 4). Saint Ursula is listed first among the virgins in the litany. These 
features, along with the script, layout, and textual selection are consistent with a group of manu-
scripts probably produced at the convent of female Franciscan tertiaries of Saint Ursula in Delft 
(founded ca. 1454). 
12 Staatsbibliothek zu Berlin, Preussischer Kulturbesitz, Ms. Germ. Oct. 6, fol. 145r-146v, rubric: 
“Soe wie dit ghebet alle sonnendaghes ynnichliken leest mit berouwe des herten die sel god 
voersien van allen dien dat hem behoefliken is ende hi en sel niet sterven quader doot noch 
sonder biecht. Ende hi sel dat heilige sacrament ontfanghen ende die heilige oly. Ende hi sel oec 
van alle sinen vianden gevrijdt worden. Ende sel hondert ende xl dagen oflaets hebben”; incipit: 
“O, heilighe ende gloriose maertelaert xpi, sinte herasme, die opten sonnendach ter doot gheoffert 
wordes...” 
13 The best literature on this subject is Paul Vandenbroeck, Hooglied: De Beeldwereld van Religieuze 
Vrouwen in de Zuidelijke Nederlanden, vanaf de 13de eeuw, exh. cat. (Brussels, Paleis voor Schone 
Kunsten, 1994), 91-104. See also Camille Poupeye, “Les Jardins Clos & leurs rapports avec la 
sculpture malinoise,” Bulletin du Cercle archéologique littéraire et artistique de Malines 22 (1912): 
51-114, who discusses the symbolism of the hortus conclusus, relates the Mechelen hofjes to 
those in other places, and discusses the pipe-clay stamped medallions; Paul Dony, “Les ‘Jardins 
Clos’,” Ecclesia 98 (May 1957): 119-26; and Stefan Vandenberghe, “Besloten Hofjes,” in 800 jaar 
Onze-Lieve-Vrouwegasthuis: Uit het erfgoed van Mechelse gasthuiszusters en het OCMW, exh. cat. 
(Mechelen, Hof van Busleyden, 1998), 49-57. 
14 The inscription seems to read “JENECRAMBIER [or Fenecza(m)bier] // J de Baldere(n) // 
Silberkamer.” The first term may be the ownerís motto. I thank Klaas van der Hoek and Ed van 
der Vlist for detangling this inscription. Ed van der Vlist also pointed out that a Silberkämmerer is 
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probably someone at a German court charged with the care of silver work. The owner has not yet 
been identified. 
15 <obijt anno 1485> Dit buek hoert toe Jacop Oem Tielman zoen te Dorderecht wonende teghen-
den 
hoppen bier steighert 
ende nv toe behoert Daniel Oem syn soen 
ende nw <1463> toe behoert Herman Oem syn soen 
ende nu toe behoert Daniel Oem zijn soen 1554. 
nu toebehoert Maria Oems Daniels dr. 1602. 
Nu toebehoert Henrick Hoynck haren soon 1603. 
Ende nu toebehoort Anthonis Oem Hermanzoon 1660. 
Nu toebehoort Herman Oem Janssoon 1678. 
I offer my thanks to Ed van der Vlist for deciphering the inscription on fol. 167v and for tracking 
down the members of the Oem family of Dordrecht. For further references, see http://www.dbnl.
org/tekst/aa__001biog17_01/aa__001biog17_01_0062.php.
16 For a fuller discussion of prayer books after the Reformation, see Eamon Duffy, Marking the 
Hours: English People and Their Prayers 1240-1570 (New Haven and London: Yale University 
Press, 2006), esp. Chapter 9, “To Break with Rome.” 
17 José van Aelst, “Het gebruik van beelden bij Suso’s lijdensmeditatie,” in Geen povere schoonheid: 
Laat-middeleeuwse kunst in verband met de Moderne Devotie, Kees Veelenturf, ed. (Nijmegen: 
Uitgeverij Valkhof Pers, 2000), 86-110; and José van Aelst, Passie voor het lijden: De «Hundert 
Betrachtungen und Begehrungen»van Henricus Suso en de oudste drie bewerkingen uit de Nederlan-
den (Leuven: Peeters, 2005).
18 I suspect that at this saturation, increased handling would not result in increased darkness. 
This manuscript, therefore, tested some of the limits of the method. To make finer distinctions 
between the degrees of handling of these saturated areas, a different method of measurement may 
be necessary—for example, to measure the total area of the discoloration of each folio. This could 
be difficult to objectify, however, as the dirty area has no definitive border. 
19 I owe this suggestion to Dr. Susie Nash.
20 Images from the Vienna Hours of Mary of Burgundy have been published countless times. 
The manuscript was included in one of the first studies of the reception of books of hours: John 
P. Harthan, Books of Hours and Their Owners (1977; repr. New York and London: Thames and 
Hudson, 1982). See also Michael Clanchy, “Images of Ladies with Prayer Books: What Do They 
Signify?” in The Church and the Book: Papers Read at the 2000 Summer Meeting and the 2001 
Winter Meeting of the Ecclesiastical History Society, ed. R. N. Swanson, Studies in Church History 
38 (Woodbridge: Boydell & Brewer, 2005), 106-12. 
21 Nicholson Baker, “Discards,” New Yorker, April 4, 1994, 83ñ84. I thank Mark Meadow for 
bringing this article to my attention.
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