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This AoA scroll is based on folio 15r of the British Library’s manuscript of The Travels 
of Sir John Mandeville (a well-known medieval travelogue). This manuscript consists of 
28 full-page illuminations but no text; scholars have matched the illustrations to the story 
of the travelogue on the basis of the scenes depicted. It was produced in Prague circa 
1410. Josef Krasa (1983) and Barbara Drake Boehm and Jiri Fajt (2005) have described 
this manuscript in detail and speculated on the processes used to produce it. Why 
“speculated”? Because the manuscript is unusual: the parchment was painted greenish-
gray before the rest of the image was painted, and the main figures are mostly 
monochrome, with the exception of their flesh tones. There are a few other examples of 
this style of illumination, but not many. 
 

Grisaille 
Monochrome paintings are termed grisaille, from the French gris, gray. Camaïeu refers 
to monochrome paintings done in colors other than gray, for example, a painting done in 
shades of blue. There are also miniatures that combine brightly colored backgrounds with 
foreground figures executed in grisaille; those are termed semi-grisaille (Brown 1996). 
The French, in particular, have a strong history of grisaille, stretching from the early 
1300s to the 1500s. (See my University handout, cited as Hulan 2008 in the 
bibliography.) However, the French tradition typically uses undyed parchment as the 
surface support, not a colored ground. The illuminations in this manuscript of The 
Travels of Sir John Mandeville are significantly different than the French grisaille 
illuminations and could not have been made using the French techniques. However, there 
are strong parallels between the Mandeville illuminations and an Italian technique 
described by Cennino Cennini. 
 

Cennini’s Process 
In the early 1400s, an Italian panel painter, Cennino Cennini, wrote a painter’s handbook 
titled Il Libro dell’ Arte, which was translated into English by Daniel V. Thompson. In 
Chapters 15, 16, 31, and 32, he describes in great detail a method for applying a green 
tint to parchment or paper and “drawing” in very diluted ink to create a monochrome 
image, to which white highlights were added with lead white paint. Krasa, in his detailed 
study of the Mandeville manuscript, concludes that this was precisely the process used to 
create this manuscript. The complete text of Cennini’s handbook can be found online at 
http://www.noteaccess.com/Texts/Cennini/index.htm. I have included these four chapters 
in the appendix to this documentation, because it appears the both Cennini’s text and 
Thompson’s translation are now in the public domain. 
 

Tinting the Painting Support 
I used paper as my support: Cennini specifically mentions that either paper or parchment 
can be used, and Krasa cites another Czech manuscript (the Ambrass Sketchbook, now in 
the Kunsthistorisches Museum in Vienna) from this time period that used paper with the 
green tint. To make the green tint, Cennini states, “Take as much as half a nut of terre-
verte; a little ocher, half as much as that; and solid white lead to the amount of half the 
ocher; and as much as a bean of bone dust, using the bone which I described to you 
above for drawing; and as much as half a bean of vermilion. And grind all these things 



up well on the porphyry slab with well or spring or river water.” My redaction used 
glauconite (terra vert), yellow ochre, titanium dioxide (a substitute for toxic lead white), 
and chalk (substitute for bone dust), following the proportions Cennini outlines. (All 
pigments were obtained from NaturalPigments.com.) Note that yellow ochre, not red 
ochre, must be used for the color to match that of the manuscript. I ground these pigments 
together, stored them in distilled water, and made the temper: “Get a leaf of druggists' 
glue [hide glue], not fish glue, and put it into a pipkin to soak, for the space of six hours, 
in as much clear, clean water as two common goblets will hold. Then put this pipkin on 
the fire to temper it; and skim it when it boils.” The proportions here were harder to 
approximate, but this photo shows the size goblet and the amount of hide glue I used: 

 
After soaking the glue, I heated it on the stove until it dissolved and reduced to a thick 
but still free-flowing glue, then added a small amount to the pigments. Using a very wide 
house-painting brush, I applied several coats to my paper, alternating stroke directions at 
right angles. 
 

Drawing and Shading the Figures 
The initial drawing was done using a lead-point stylus I purchased from Guild Mirandola, 
and shading is very diluted Speedball ink. (After I began this project in August 2008, I 
have made my own oak-gall ink, but this project was started with commercial ink and for 
consistency I finished it with that same ink.) Cennini tells us: “With a wash of ink in a 
little dish proceed to mark out the course of the dominant folds with this brush; and then 
proceed to blend the dark part of the fold, following its course. And this wash ought to be 
practically like water, just a little tinted, and the brush ought to be almost always 
practically dry. . . . If this water is just a little tinted, and you shade with enjoyment, and 
without hurrying, you will get your shadows well blended, just like smoke.” His 
instructions are accurate: a very thin wash of ink and a lot of patience can result in 
smooth shading. 
 Highlights are titanium white (substitute for toxic lead white) bound with glair, 
one of the most common binders used in manuscript illumination (Brown 1996). I made 
my own glair from beaten egg whites; no other ingredients were added. I also used red 



and yellow ochres mixed with white for the flesh highlights, and for the flesh shadows 
either left them as the green tint or shaded them with ink. 
 
 
 

Extracting Ultramarine from Lapis Lazuli for the Sk y 
The lapis lazuli I had purchased from Naturalpigments.com was not vivid enough to use 
directly as a ground pigment for the sky in this illumination. I thought the most likely 
possibility for this vivid blue was ultramarine, a blue pigment extracted from lapis lazuli. 
Ultramarine pigment is one of the mostly highly prized and expensive pigments; in the 
medieval era, it was more expensive than gold (Findlay 2004; Thompson 1956). 
 
I chose to extract true ultramarine from lapis lazuli using Cennini’s recipe (Chapter 62), 
which uses lye, gum mastic, beeswax, and pine resin. The complete recipe appears in the 
appendix to this documentation. I used colophony, which is an extract of pine sap, as the 
closest ingredient to “pine resin.” I only had approximately one ounce of lapis lazuli, so 
the quantities in the recipe needed to be scaled down considerably. The first step was to 
melt the mastic, beeswax, and resin together in a saucepan. 

  
 
Next, I kneaded the lapis into the goo to thoroughly mix them together, and kneaded the 
“plastic” once a day for three days, per Cennini’s instructions. The mixture turned bright 
blue: 
 



 
 
To extract the ultramarine, I used Red Devil lye (dry lye) reconstituted with water. 
Because lye is caustic, safety gloves and eye protection were essential. Cennini specifies 
warm lye should be used, probably because this warms up the “plastic” and makes it 
much easier to knead. When Red Devil lye is added to water, the reaction is exothermic, 
so the reconstitution process by itself was enough to make the lye warm. (For this reason, 
it is very important to always add the dry lye to the water, not the water to the lye: 
otherwise, it will explode.) I had enough dry lye to make approximately ½ cup.  
 
After the lye was poured over the blue “plastic,” I kneaded it with a wooden salad spoon, 
and the blue began to leach out into the lye. After 10 minutes or so of kneading, I drained 
the lye off into a ceramic cup. By this point, the blue “plastic” was becoming very 
granular and was breaking apart, so even if I had had more lye, I doubt I could have 
successfully done very many pressings. Cennini’s instructions indicate you should repeat 
the kneading process with more lye over and over again until it no longer turns blue. The 
deepest blue will come out in the first pressing, and each subsequent one will be lighter. 

 
 
The pigment settles to the bottom of the container over a few hours or a day, and I 
gradually drained the lye off. I found that to truly eliminate the lye, I needed to add more 



water to the container after draining off lye, and then after the pigment had settled again, 
the water could be drained off and any moisture left would evaporate. 
 

 
After I drained the lye off the first time, I added this lye back to the blue “plastic” and did 
a second pressing. It was not nearly as successful as the first pressing: the lye was cold 
and the plastic broke apart instead of being malleable. However, I did get enough color in 
the lye to drain it off, and from this pressing I obtained a fair amount of a lighter blue 
pigment. 

The end result was a very small amount of a deep blue pigment, and a larger 
amount of a sky blue pigment. If I were to do this again, I would use whole pine sap 
rather than colophony (personal communication, August and November 2008, Randy 
Asplund) and I would use taller, narrow containers to make the process of draining off 
the lye easier. (The lye could be drained without disturbing the settled pigment as much.) 

The base color of the sky was painted with the lighter shade of ultramarine. 
Shading near to top of the sky was done with the darker ultramarine and a small amount 
of alizarin lake. (Alizarin is an extract of madder root. The pigment I have is a synthetic 
equivalent of alizarin, identical in chemical formulation.) Hide glue was used as the 
binder for the ultramarine, per Cennini’s instructions. 
 

Pigment and Binder Summary 
Color  Pigment      Binder 
Gray  Speedball ink 
White  Titanium dioxide (substitute for toxic lead white) Glair 
Blue  Ultramarine (extracted from lapis lazuli)  Hide glue 
Purple  Ultramarine and alizarin lake    Hide glue 
Green  Ultramarine and saffron    Hide glue and glair 
Yellow  Yellow ochre and titanium dioxide   Glair 
Flesh tones Titanium dioxide, red ochre, yellow ochre  Glair 
Greenish tint Terra vert, yellow ochre, titanium dioxide, chalk Hide glue 
Gold  Shell gold      Gum arabic 
 



Calligraphy 
The Travels manuscript in the British Library does not contain any text (only 
illuminations), so I chose to use gothic textura quadrata as the script, which was 
commonly used in other manuscripts made in Prague during this time period. (See 
Boehm and Fajt 2005 for many examples.) The ink is the same Speedball ink used for the 
painting and was applied with a dip pen. 
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Appendix: Cennini’s Il Libro dell’ Arte ,  
trans. Daniel V. Thompson 

How You Should Advance to Drawing on Tinted Paper  
Chapter XV  
To approach the glory [of the profession][9] step by step, to start trying to discover the 
entrance and gateway to painting, you should take up a system of drawing different from 
the one which we have been discussing up to now. And this is known as drawing on tinted 
paper; either paper, that is, or parchment. Let them be tinted; for one is tinted in the 
same way as the other, and with the same tempera. And you may make your tints inclined 
toward pink, or violet, or green; or bluish, or greenish gray, that is, drab colors; or flesh 
colored, or any way you please; for they all take the same temperas, the same time for 
grinding the colors; and you may draw on them all by the same method. It is true that 
most people generally use the green tint, and it is most usual, both for shading down and 
for putting lights on. Although I am going to describe later on the grinding of all the 
colors, and their characters, and their temperas, I will give you briefly a short method 
now, to get you started on your drawing and your tinting of the papers. [p. 9]  
 
How the Green Tint Is Made on Paper for Drawing; and the Way To Temper It.  
Chapter XVI  
When you want to tint a kid parchment, or a sheet of paper, take as much as half a nut of 
terre-verte; a little ocher, half as much as that; and solid white lead to the amount of half 
the ocher; and as much as a bean of bone dust, using the bone which I described to you 
above for drawing; and as much as half a bean of vermilion. And grind all these things 
up well on the porphyry slab with well or spring or river water; and grind them as much 
as ever you can stand grinding them, [p. 9] For they can never be done too much; 
because the more you grind them, the more perfect tint it becomes. Then temper the 
aforesaid substances with size of the following quality and strength: get a leaf of 
druggists' glue [hide glue], not fish glue, and put it into a pipkin to soak, for the space of 
six hours, in as much clear, clean water as two common goblets will hold. Then put this 
pipkin on the fire to temper it; and skim it when it boils. When it has boiled a little, so 
that you see that the glue is all dissolved, strain it twice. Then take a large paint pot, big 
enough for these ground colours, and put in enough of this size to make it flow freely 
from the brush. And choose a good-sized soft bristle brush. Then take that paper of yours 
which you wish to tint; lay some of this tint evenly over the ground of your paper, running 
your hand lightly, with the brush about half dry, first in one direction and then in the 
other. And put on three or four coats of it in this way or five, until you see that the paper 
is tinted evenly. And wait long enough between one coat and the next for each coat to 
dry. And if you see that it gets shriveled from your tinting, or horny from the tinting 
mixture, it is a sign that the tempera is too strong; and so, while you are laying the first 
coat, remedy this. How? --Put in some clear warm water. When it is dry and done, take a 
penknife, and rub lightly over the tinted sheet with the blade, so as to remove any little 
roughness that there may be on it.  

How You Should Draw and Shade with Washes on Tinted Paper, and Then Put Lights 
on with White Lead.  



Chapter XXXI  
When you have mastered the shading, take a rather blunt brush; and with a wash of ink 
in a little dish proceed to mark out the course of the dominant folds with this brush; and 
then proceed to blend the dark part of the fold, following its course. And this wash ought 
to be [p. 17] practically like water, just a little tinted, and the brush ought to be almost 
always practically dry. Without trying to hurry, go on shading little by little, always 
going back with this brush into the darkest areas. Do you know what will come of it? --If 
this water is just a little tinted, and you shade with enjoyment, and without hurrying, you 
will get your shadows well blended, just like smoke. Remember always to work with the 
flat of the brush. When you have gone as far as you can with this shading, take a drop or 
two of ink and put it into this wash, and mix it up well with this brush. And then in the 
same way pick out the very bottoms of those folds with this brush, picking out their 
foundations carefully; always remembering your shading, that is, to divide into three 
sections: one section, shadow; the next, the color of your ground; the next, with lights put 
on it. When you have got this done, take a little white lead well worked up with gum 
Arabic. [I will explain this to you later on, how this gum is to be dissolved and melted: 
and I will explain about all the temperas.] Ever so little white lead in the little dish, 
especially if this is dried up. Then dress it on the back of your hand or your thumb, 
shaping and squeezing out this brush, and getting it empty, practically draining it. And 
begin rubbing the brush flat over and into the areas where the high light and relief are to 
come; and proceed to go over them many times with your brush, and handle it 
judiciously. Then, for the accents of the reliefs, in the greatest prominence, take a pointed 
brush, and touch in with white lead with the tip of this brush, and crisp up the tops of 
these high lights. Then proceed to crisp up with a small brush, with straight ink, marking 
out the folds, the outlines, noses, eyes, and the divisions in the hairs and beards.  
 
How You May Put on Lights with Washes of White Lead Just as You Shade with 
Washes of Ink.  
Chapter XXXII  
I advise you, furthermore, when you get to be more experienced, to try to put on lights 
perfectly with a wash, just as you do the wash of [p. 18] ink. Take white lead ground with 
water, and temper it with yolk of egg; and it blends like an ink wash, but it is harder for 
you to handle, and more experience is needed. All this is known as drawing on tinted 
paper, and it is the path to lead you to the profession of painting.  

On The Character of Ultramarine Blue, and How to make it.  
Chapter LXII  
Ultramarine blue is a color illustrious, beautiful, and most perfect, beyond all other 
colors; one could not say anything about it, or do anything with it, that its quality would 
not still surpass. And, because of its excellence, I want to discuss it at length, and to show 
you in detail how it is made. And pay close attention to this, for you will gain great honor 
and service from it. And let some of that color, combined with gold, which adorns all the 
works of our profession, whether on wall or on panel, shine forth in every object. [p. 36]  

To begin with, get some lapis lazuli. And if you want to recognize the good stone, choose 
that which you see is richest in blue color, because it is all mixed like ashes. That which 



contains least of this ash color is the best. But see that it is not the azurite stone, which 
looks very lovely to the eye, and resembles an enamel. Pound it in a bronze mortar, 
covered up, so that it may not go off in dust; then put it on your porphyry slab, and work 
it up without water. Then take a covered sieve such as the druggists use for sifting drugs; 
and sift it, and pound it over again as you find necessary. And bear in mind that the more 
finely you work it up, the finer the blue will come out, but not so beautifully violet[57] in 
color. It is true that the fine kind is more useful to illuminators, and for making draperies 
with lights on them.[58] When you have this powder all ready, get six ounces of pine 
rosin from the druggists, three ounces of gum mastic, and three ounces of new wax, for 
each pound of lapis lazuli; put all these things into a new pipkin, and melt them up 
together. Then take a white linen cloth, and strain these things into a glazed washbasin. 
Then take a pound of the lapis lazuli powder, and mix it all up thoroughly, and make a 
plastic of it, all incorporated together. And have some linseed oil, and always keep your 
hands well greased with this oil, so as to be able to handle the plastic. You must keep this 
plastic for at least three days and three nights, working it over a little every day; and 
bear in mind that you may keep it in the plastic for two weeks or a month, or as long as 
you like. When you want to extract the blue from it, adopt this method. Make two sticks 
out of a stout rod, neither too thick nor too thin; and let them each be a foot long; and 
have them well [p. 37] rounded at the top and bottom, and nicely smoothed. And then 
have your plastic in the glazed washbasin where you have been keeping it; and put into it 
about a porringerful of lye, fairly warm; and with these two sticks, one in each hand, turn 
over and squeeze and knead this plastic, this way and that, just as you work over bread 
dough with your hand, in just the same way. When you have done this until you see that 
the lye is saturated with blue, draw it off into a glazed porringer. Then take as much lye 
again, and put it on to the plastic, and work it over with these sticks as before. When the 
lye has turned quite blue, put it into another glazed porringer, and put as much lye again 
on to the plastic, and press it out again in the usual way. And when the lye is quite blue, 
put it into another glazed porringer. And go on doing this for several days in the same 
way, until the plastic will no longer color the lye; and then throw it away, for it is no 
longer any good. Then arrange all these porringers in front of you on a table, in series: 
that is, the yields, first, second, third, fourth, arranged in succession; and with your hand 
stir up in each one the lye with the blue which, on account of the heaviness of this blue, 
will have gone to the bottom; and then you will learn the yields of the blue. Weigh the 
question of how many grades of blue you want: whether three or four, or six, or however 
many you want; bearing in mind that the first yields are the best, just as the first 
porringer is better than the second. And so, if you have eighteen porringers of the yields, 
and you wish to make three grades of blue, you take six of the porringers and mix them 
together, and reduce it to one porringer; and that will be one grade. And in the same way 
with the others. But bear in mind that if you have good lapis lazuli, the blue from the first 
two yields will be worth eight ducats an ounce. The last two yields are worse than ashes: 
therefore be prudent in your observation, so as not to spoil the first blues for the poor 
ones. And every day drain off the lye from the porringers, until the blues are dry. When 
they are perfectly dry, do them up in leather, or in bladders, or in purses, according to 
the divisions which you have. And know that if that lapis lazuli stone was not so very 
good, or if you worked the stone up so much that the blue did not come out violet, I will 
teach you how to give it a little color.[59] [p. 38] Take a bit of pounded kermes[60] and 



a little brazil;[61] cook them together; but either grate the brazil or scrape it with glass; 
and then cook them together with lye and a little rock alum; and when they boil you will 
see that it is a perfect crimson[62] color. Before you take the blue out of the porringer, 
but after it is quite dry of the lye, put a little of this kermes and brazil on it; and stir it all 
up well with your finger; and let it stand until it dries, without sun, fire, or wind. When 
you find that it is dry, put it in leather, or in a purse, and leave it alone, for it is good and 
perfect. And keep it to yourself, for it is an unusual ability to know how to make it 
properly. And know that making it is an occupation for pretty girls rather than for men; 
for they are always at home, and reliable, and they have more dainty hands. Just beware 
of old women. When you get around to wanting to use some of this blue, take as much of 
it as you need. And if you have draperies with lights on them[63] to execute, it ought to 
be worked up a little on the regular stone. And if you want it just for laying in, it wants to 
be worked over on the stone very, very lightly, always using perfectly clear water, and 
keeping the stone well washed and clean. And if the blue should get soiled in any way, 
take a little lye, or clear water; and put it into the dish, and stir it up well; and you will 
do this two or three times, and the blue will be purified entirely. I am not discussing its 
temperas for you, because I shall be showing you about all the temperas for all the colors 
later on, for panel, wall, iron, parchment, stone, and glass. [p. 39]  

 

 


