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ON THE

DYEING PROPERTIES OF LICHENS.

BY

W. LAUDER LINDSAY, M.D,

ASSIETANT PHYSICIAN, CRICHTON ROYAL INSTITUTION, DUMFRIE 8.¥%

(From the Edinburgh New Philosophical Journal for Oct. 18564.)

I beg to present to the Society the tabulated results of be-
tween 500 and 600 experiments made two or three years
ago, the chief object of which was the endeavour to call at-
tention to the fact that we possess in our own island lichens
capable of furnishing dyes nearly, if not quite, equal in
beauty to orchil, cudbear, and litmus. I have so fully oc-
cupied the time of the Society on former occasions with de-
tailed views on this subject, and with various papers on gene-
ral points in the natural history of the lichens, that on the
present occasion I confine myself to a few facts explanatory
of the tables:—

I. Certain genera and species of lichens, which are abun-
dant in Scotland, and could be collected with comparative
facility, and at a very moderate expense, might be tried with
advantage, on the large scale, as substitutes for the foreign
lichens used in the manufacture of orchil, cudbear, and lit-
mus. I have already indicated a favourable result in investi-

* This paper is partly a brief resumé or abstract of a series of communicn-
tions to the Botanical Bociety of Edinburgh, made on various oceasions during
the years 1852, 1853, & 1854.
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a. Age of the specimen operated on, . ¢., length of period
that has elapsed since collection and desiccation.

5. The geologic or other nature of its habitat.

¢. The nature of its basis of support—whether moist or
dry—rock, stone, tree, or earth, &c.

The amount of exposure to sun-light and atmospheric
oxygen.

e. Amount of moisture in the air.

f. Temperature of the locality.

g

h

&

. Elevation above the sea.

. Season and vicissitudes of the weather.
i. Longitude and latitude in the two hemispheres.
k. Decomposition of organic bodies in vicinity.

VIII. Westring’s triple division of lichens according to the
fixability or permanence of the colours they yield with or
without mordants, &e. ; and his quadruple division, according
as these colours are extractable by cold, lukewarm, hot, or
boiling water, aided or not by various accessories, are incon-
sistent and unnatural, and therefore not to be commended or
followed.

IX. Westring’s test of colorific power is inferior to Helot’s
or Stenhouse’s ; buf all are frequently fallacious, and are far
from being applicable in all eases. It is probable that differ-
ent alkalies and reagents are suitable in different cases for
the elimination of colouring matters.

X. The same circumstances, which modify the develop-
ment of these colours on the small scale, cause material al-
terations in the results of manufacture. The result, however,
18 not always proportionate to the nature and amount of the
modifying cause, insignificant circumstances frequently giving
rise to most important and opposite changes.

XI. Speaking generally, the same process is equally ap-
plicable to the evolution of the red colouring matters of all
lichens ; but it is equally true that slight modifications of the
process may cause a great variety in the degree or tint in any
given species,

XII. The chief tint educible from lichens, which can be
of any permanent utility in the arts, is red brown is also
useful in a minor degree.

XIII. Chloride of lime and aqua-ammonie are only suit-
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the same chemical composition as orcine, &e., or
showing similar reactions with chloride of lime and
ammonia. '

XVIII, If we accept, meanwhile, Stenhouse’s and Helot's
tests as sufficiently accurate indicators of colorific value, we
should arrange the lichen genera, which contain species
yielding colouring matters—according to their value—as
follows :—

1. Roccella, 5. Urceolaria, 9. Ramalina,

2. Lecanora, 6. Parmelia, 10. Lecidea,

3. Umbilicaria, 7. Evernia, 11. Isidium,

4. Gyrophora, 8. Borrera, 12. Spherophoron,
species of which yield fine red colouring matters ; and

1. Parmelia, 5. Solorina, 9. Lecidea,

2. Sticta, 6. Scyphophorus, 10. Peltidea,

8. Cetraria, 7. Stereocaulon, 11. Collema,

4. Nephroma, 8. Borrera,

some of which furnish good brown colours.
XIX. Among the general results of my experiments it ap-
peared that of 540 specimens examined,
22 Gave rich purple or red colours to ammonia alone, (i.e., by
simple maceration),
8 Gave rich brown colours to ammonia alone.

93 Aleoholic solutions gave rich purples or red on the addition
of ammonia.

81 Alecoholic solutions gave well-marked brown on the addition
of ammonia.

127 Aleoholic solutions gave well-marked orange on the addition
of ammonia.

42 Alcoholic solutions gave well-marked greenish-yellow on the
addition of ammonia.

79 Aleoholic solutions struck a deep blood-red with solution of
chloride of lime.

XX. The whole subject of the intimate chemistry of the
lichen eolouring matters is in a very unsatisfactory condition,
demanding reinvestigation ; and 1 therefore repeat, that
the branch of the Natural History of the Lichens, to which,
in this and previous papers, I have endeavoured to draw
scientific attention, will form a worthy object of research to

the botanist and chemist, and possibly a remunerative one to
the wholesale manufacturer.
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TABLE L

Showing the Number of Species of each Genus, with the varieties
and duplicate specimens thereof, experimented upon.

Dupli- Total
No.of No.of cate speci=

species, varieties, speci- mens ex-
mens.* amined.

Name of Genus,

Alectoria, : : 3 4 1 8
Beomyces, ; 3 2 " 1 3
Borrera, . . 3 6 2 (i 14
Cetraria, . ; : ] 4 6 15
Cladonia, . : 3 10 12 6 28
Collema, . ] : jil2 1 g .21
Cornicularia, . ; 6 2 4 12
Endocarpon, . : 3] 5 1 11
Evernia, . : ; 2 1 3 6
Gyrophora, ; ; 10 1 16 27
Isidium, . : : 3 3 3 6
Lecanora,’, : . 32 8 9 49
Lecidea, . 38 8 12 58
Lepraria, . ; ¥ 1 1 4
Nephroma, 2 A 5
Parmelia, . 3 28 27 91
Peltidea, . 2 b 13
Pertusaria, 4 6
Placodium, - : 4
Psora, . ; . 3
Ramalina, 4 15 25
Roccella, . 10 13

L]
o

Seyphophorus, . : 1 13
Solorina, . : :
Spherophoron, . .
Spiloma, . ;
Squamaria,
Stereocaulon, .
Sticta,

Thelotrema,
Umbilicaria,
Urceolaria,

Usnea,
Variolaria,
Verrucaria,

[
fa—

bt et
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S
—
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Totals, . 247 109 184 6540

* Specimens of the same species or variet i i
T ¥, collected in different countries,
different habitats in the same country, or at different seasons of the year,

-
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Showing the effects of various Solvents and Reagents

W. Lauder Lindsay's Experiments on the

TABLE

Roccella tinctoria,

Period
Name of Solv
Rangen:.nt % o ﬂ::urn— Thin variety from Thickest variety from
: Lima. Lima,
I. WaTER—common spring—cold| 14 days [Very pale sherry®* |Dirty brownish-red
-+ at temperature of 80° 10 days Light claret Light Claret
s B 120° 14 days . Deeper claret
Boiling % hour Dirty brownish-red |Dirty claret colour
Distilled—cold 10 days Pale sherry Pale sherry colour
- |II. Arconor [Spirits of wine]. |10 days |Unaltered Unaltered
ITI. ALkALTES—
Ammonia
Liquor—strong 3 days (Lt. crimson-purple [Rich erimson-purple
—  dilute 10 days |Deep crimson-purple |Rich deep purple
Carbonate—solution, 2 grs.t 14 days 55
Murﬁa—i:;lﬁtmn, £ ge, 14 days [Pale brownish-red |Pale sherry
— sol. at temp. of 80°| 7 days Deeper brownish-red Light claret
Porasn .
Aq. potassee—
- strong 3 days |Light claret Deep claret
— dilute 10 days
Acetate, 2 grs. 14 days Pale sherry Very ]ight claret
Bitartrate, 3 grs. 14 days |Very pale sherry  |Pale sherry
Carbonate, 2 grs. 14 days Brownish-red Deep claret
Todide of potassium, 2 grs.| 14 days Very light red Light brownish-red
Nitrate, 5 grs. 14 days |Pale brownish-red  |Brownish-red
Prussiate, 2 grs. 14 days |Unaltered Unaltered
Sulphate, 2 grs. 14 days |Nearly unaltered  |Nearly unaltered
Sopa—
Bicarbonate, 2 grs. 14 days Light brownish-red |[Deep sherry
Biborate (borax), 2 grs. | 14 days
(arbonate, 4 grs. 14 days |Cherry red Deep claret
Chloride of sodium, 5 gvs. | 14 days [Pale sherry Pale sherry
Phosphate, 2 grs. 14 days Pale sherry Light brownish-red
ALEALINE EARTHS—
Baryta—nitrate, 2 grs. |14 days |Very light br.-red
Lime, ilﬁm" nilk nf*"} 14 days |Light sherry Light purple-red
— hoiling 1 hour |Dirty sherry Deep purple-red
— at temp. of 80° T days Rich PHI‘PIB-.I‘E& |
Chloride of caleium, 2 grs.| 14 days [Light brownish-red |Light brownish-red

# | have been somewhat embarra

very different from that in common use.

t The number of grains appended to this and other salts sig

ssed in the naming of these colours. I endeavoured to arrange

nifies the proportion in which thes i,
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2 the evolution of the Colouring Matters of Lichens.

Roecella tinctoria,

From Cape De Verde
Islands.

Roecella fuciformis from
the Canaries, &e.

Lecanora tartarea from
Porthshire,

Parmelia parietina from
Grange, Edinburgh.

Pale brownish-red
irty brownish-red

[Dirty SI'IE.I:I:]' colour
iLight brownish-red
[(Unaltered

FPale crimson-purple
iRich purple

[Light sherry

Deep claret

[Light brownish-red
ILight brownish-red
urplish—i-.e;l
rownish-red
"Nearly unaltered
{Pale sherry

IRich brm:r.:n;ishf-red

T ight brownish-red

|
might brownish-red

IDeeper brownish-red

Light brownish -red
Dark brownish-red

Light sher-ry
Unaltered

Light brownish-red
Dark purple-red

Light brownish-red

Deeper brownish-red

Pale sherry
Brownish-red

Light brownish-red

Deep claret

Pale sherry

Light brownish-red
Unaltered

\Nearly unaltered

Light brownish-red

|Deep brownish-red

Very It. brownish-red Very It. brownish-red

Pale sherry

"Deeper brownish-red |

Fine claret
: Brownish-red

Pale sherry
Dirty sherry

Light brownish-red
Dirty reddish-brown

Rich deep purple

Pale sherry

Rich sherry

Purple-red

Rich purple
Deep claret
Deep sherry colour
Rich purple
Deep claret

Light olaret
Sherry colour

Purple-red

Deep brownish-red
Purple-red

‘Pale sherry
Sherry colour

Light purple-red

Deep plll'.p-];J-I'BtI
Light sherry

Light brownish-red

Pale straw-colour
Dirty greenish-yellow

BEE

Straw-yellow
Pale yellow

Dirty greenish-yellow

Pale gree;l-i.sh-}'ﬁ]luw

Dirty greenish-yellow

Pale straw-colour

re used to each fluid ounce of water,

them according to the tables in “ Syme's Nomenclature of Colours.” His nomenclature, however, is
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W. Lauder Lindsay's Experiments on the

Period Roccella tinctoria.
Name of Bolvent or oF Macaras 3 2
Reagent. T Thin ‘.l'ﬂ-:flﬂlij' from. Thickest variety from
' Lima. Lima,
Lime—Sulphate, 5 grs. 14 days [Nearly unchanged |Light brownish-red |
Magnesia—
Sulphate, 5 grs. 14 days Light brownish-red
Eartns ProPER—
Alumina—
Alum, 5 grs. 14 days |Colourless Light brownish-red
Combinations of
Limeandsal-ammoniac,1g.
Macerated cold 14 days |Light orange-red  |Light claret
—  warm 4 days Deep orange-red Deep claret
Common salt and nitre, 2 g. :
macerated cold 14 days \Deep sherry Purple-red
macerated warm 4 days |Fine claret Deep red
Carbonateof soda&nitre,3g.
— cold |14 days Deep claret Deep claret
' — warm | 4 days Deep purple-red
IV. MeraLs, and their salts—
Iron—perchloride, solution 7 days [Unaltered Unaltered
—  sulphate, 1 gr. 7 days |Unaltered
Arsenious acid, 1 gr. 7 days Brownish-red Brownish-red
Copper—sulphate, 1 gr. | 7 days Unaltered Unaltered
Lead—acetate, 2 grs. 7 days [Nearly unaltered  |Brownish-red
Zinc—sulphate, 2 grs. 7 days Unaltered
V. Acmps—
Acetic—common vinegar |14 days Unaltered Unaltered
—  strong vinegar |14 days > wes
—  pyroligneous acid| 14 days e v
Nitric—strong 1 day |Colourless Colourless
—  dilute 14 days ‘o
v—t — cold
- — warm 14 days
Muriatic—strong 1 day [Colourless Colourless
— dilute :
— — cold 14 days
— —  Wwarm 14 days p
Oxalic, 1 gr. 14 days .-
Sulphuric—strong 1 day
= dilute
= — cold 14 days
— — warm 14 days ase
Tartaric, 2 grs. 14 days Brownish-red

Vide Explanation, p. 22.
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Roccella tinctoria.

From Cape De Verde
Islands.

the Canaries, &c.

Roecella fuciformis from

-

Perthshire.

Lecanora tartarea from

Parmelia parietina fr
Grange, Edinburgh

Nearly unaltered

Nearly unchanged

Palest sherry

Brownish-red Light orange-red
Purplish-red Purple-red
Claret Light claret
Deep claret Deep claret
Deep sherry

Unaltered *Unaltered
Nearly lll:ll:..‘i]auged

Unaltered

Nearly unaltered

Unaltered

Colnurles; * ‘Co!ﬂurless: '
Colourless Colourless

Pale sherry eolour

Purplish-red
Deep red

Unchanged
Unaltered

Dark claret
Unaltered

Dirty brownish-red
Nearly unchanged

Colourless

LI ]

Deep claret
Colourless

Very pale -E;harr_',r

Unchanged

Colourless

Nearly colourless
Pale straw-colour
Dirty straw-colour
Dirty It. greenish-y i

|
Unchan ged

Dirty brownish-red

Colourless
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Name of Lichen. Fugitive, I;iﬁ:t I:f:tlj
Lecidea conglomerata, . ; : . Cherry.
dubia, . ) - ; g . Cherry.
fumosa, 3 i . -
latinosa, - ! ;
5 ign?pressa, : : ; : Blood.
incana, y : 2 ; Cherry.
lurida, . - - ; : Brown.
speirea, . - : . : Blood.
quadricolor, . - 5 : Cherry.
Parmelia aleurites, ; : %, : Brown,
fahlunensis var. vulgaris, : Pink. Cherry. Claret.
olivacea var. corticola glabra, Blood.
conspurcata, —
omphalodes, . Orange Brown.

perlata, 2 spec. fmm Scutland and ;
the Canary Islands, E Pink, Cherry. Blood.

pulverulenta, . 3 . : c - —
quercifolia var. munda, . 5 —_
fuliginosa, . 3 —
stellaris, . : : ; Brown.
tiliacea, * . : Cherry.
Roceella f umfarmm, 5 spec. from So. Amerm&, Pink. Purple.
WIunt-a.gnel - —

America, and the Canary and Cape

de Verde Islands, .
Squamaria affinis, - : Brown.
Umbilicaria pustulata, 3 sPec: from Soot-

tinctoria, 7 spec. fmm Af'rma., Eouth}

land, Norway, and France, ; CrenyForples

Urceolaria bryophila, . : . : Pink.
calcarea, . : . Cherry. Blood,

seruposa, 3 spec. fmm France,
England, and Scotland, } s =
var. cretacea, . s Cherry.
arenaria, . ; —
VErrncosa, : —

mutabilis, ; —_—
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IV.

of Aqua Ammonie—other than the development of a Red or Purple

Lichen Genera.

Re-action of Ammonia.

Hl-marked.

P. c.
30

=
w o

14-5
148
111
10-9
40-

45-

16-6
40-3
339
10-

14-8

- H. :
s COCRBD O = O CnobD SO BD BT

166
43-3
166

=il
=L |

33-4

66
70°
24.

. 443

b =X O kD =

100-
6-8

et i

2 21
1 100
1 58

1 100

o BD o B Co

Dull Orange..
No.

~T &0 03 b3 b2 .

e = T

O

fa B T

1
b6
1
1

P.c.
12:4
100-
146
24-6
44:5
4.8
84

33-5
79
a0-
19-8
304
20-
19-1
78
335

335
19+4
50-

146
20-

14-6
445
335
32,6

64
100-

—

Greenish-yellow.
No. P.c.
3 404
] 34-1
9 60-
1 438
T 71:3
6 50
8. . 80:4
3 a0
17 30-6
11 20-6
3 90-0
3 851
35 30-5
9 44-6
3 a0-1
3 89-2
2 924
17 56.6
6 204
1 20-
3 335
4 80-7
: 91
1 100-
3 17-6
9 90-3

Chloride of Lime,
- No OChange.
No. P.ie.
5] 86-
g 200
it 50-
7 -b4b
26 96-
17 90:5
9 88-6
11. (100
4. 185
4 902
21 . 56:5
28 ..51-6
2 20
3 76:8
43 586
o 43:8
4 886
2 H50-
2 689
14 . 434
21 786
3 26-8
o @200
a 335
6 93-2
7 -89:6
1 100-
G 316
8 a0-
1 100-
1 100-

experiments, viz., the detection of species possessing colorific principles, eapuble

not to be relied on as accurate; for, having been caloulated from the total

to the truth.
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Name of Lichen.

Nephroma resupinata,
Parmelia aleurites,
Borreri,
caperata, :
v. membranosa,
conspersa, 3 specimﬁns .

encausta, - .
omphalodes, 2 speuunans,
ostreata, g ; .
parmtmﬂ., spemmens,

perlata, 3 spemmﬂns, i .

saxatilis, 2 specimens,

v. furfuracea, 2 spemmens,

v. leucorrhara, . -
Peltidea aphthosa, ; = - :
polydactyla, . J s

Pertusaria communis, . - - .
Ramalina fraxinea, ’ : -
farma::ea. * : :

Roceella tinctoria, 2 EPEﬂlﬂlBﬂfi,
Seyphophorus bellidiflorus,
cervicornis,
cocciferus,
deformis,
digitatus,
filiformis,
Solorina erocea, 2 specimens,
Spherophoron coralloides, 2 specimens,
v. fragilis,
v. caspitosum,
Squamaria candelaria, 3 specimens,
miniata, 2 specimens,
Stereocaulon botryosum, : 3 ;
Sticta pulmonaria, :
scrobiculata, 2 specimens,
Unmbilicaria pustulata, .
Utrceolaria cinerea,

SCIUpPOsa, . : .

v. ocellata, .

Usnea barbata, ;
v. articulata, 2 sPemmanﬂ,

Cladonia bacillaris, : . .
Collema nigreseens, ;

Red. Purple. -
Light. Dark. Light. Dark.

Cherry.
Blood.
Brown.

Cherry.

Brown.

Cherry.

Pink.
Blood. — —
Brown.

Brown.
Brown.
Cherry.

— .

Cherry. Blood. @ — —

Brown.

SEE

Brown.
Brown.
Cherry.

Pink.
Brown. Brown.
Brown.

Blood. - —

_— e

— ed e

Brown.

Cherry.
Brown.
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Colour pro-
duced.

Blood-red
Green-yellow

Crimson-red
Orange

Blood-red
Brown-red
Brown-yel
Orange-red
Orange
Green-yellow

-

Bruwr:-'red

Orange

Orange-red
Purple-red
Blood-red
Orange
Brown-red
Oran

} Green-yellow

Orange-red
Blood-red
0 range
Crimson-red
Blood-red

. Dyeing Properties of Lichens.
: TasLe VIII
Immonia produces, in the alcoholic infusion of the following species, deep and rich
tints,

Name of Lichen. Dulﬁ':::; e? Al Name of Lichen.
Bzomyces rufus, Orange-red |Lecanora radiosa v. inflata,
idorrera Ashneh, Purple ,, speirea,

chrysophthalmos, Crimson ,, subfusca,
furfuracea, Orange tartarea,
- tenella, Greenish-yel Turneri,
Wetraria glauca v. fallax, varia,
- islandica, Brown-red ventosa,
~ juniperina, Gamboge-yel Villarsii,
ladonia amaurocrea, Green-yellow | Lecidea armeniaca,
degenerans v. glabra,  Orange-red aurea,
furcata v. fruticosa, Green-yellow dubia,
p Tacemosa, Orange-red elata,
subulata, Green-yellow flavo-virens v, vulgaris,
rangiferina v. sylvestris, Orange geographica,
. uncialis, e icmadophila,
. incana v. polydactyla, impressa,
~_ vermicularis v. subulata, lapicida,
sollema marginale, S lurida,
. migrescens, Green-yellow |' sanguinaria,
ik - Brown-red speirea,
_ saturninum, Green-yellow quadricolor,
1};;;,;.? icularia ochroleuca, uliginosa,
ii¥ernia prunastri, Orange vernalis,
payrophora cylindriea, Ochre-yellow | Lepraria mruginosa v. late-
murina, Orange brarum,
hirsuta, Blood-red flava,
polyphylla, Brown-red |Nephroma parilis,
H' ium corallinum, Orange-red resupinata,
«€canora atra, Blood-red | Parmelia aleurites,
hematomma, Orange Borreri,
~ glaucoma, Gamboge-yel caperata,
utescens, Orange-red conspersa,
oreina, Brown-red conoplea,

|

Green-yellow







=
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TasLeE XIIL

Showing a number of species whose alcoholic infusion does not yield
with ammonia the kind or intensity of tint, which we should
A priori ewpect from the blood-red tint struck by solution of
chloride of lime.

Action of Chloride  Action of Ammonia

Name of Lichen of Lime on alcoholic  on alcoholic infu-
infusion. 510D,
Borrera furfuracea Blood-red Greenish-brown
Gyrophora heteroidea bt Reddish-brown
hyperborea R Orange-yellow
spadochroa iz Brownish-yellow
proboscidea
erosa
pellita s
Lecanora parella ik Orange-yellow
Lepraria incana Cherry-red Reddish-yellow
Parmelia dubia Blood-red Greenish-yellow
rimosa v. sordida Orange-yellow
tiliacea ol i
olivacea _ i Greenish-yellow
fahlunensis e Brownish-yellow
rubiginosa S Greenish-yellow
Ramalina fraxinea var. Brownish-red  Brownish-yellow
= — Orange
Roceella tinctoria & var.,, 3 } Plobdirad Orange-red
specimens
fuciformis, 5 specimens
Montagnei s e
Umbilicaria mnea Brownish-yellow
Urceolaria scruposa e Greenish-yellow

This table also shows the fallacy of Stenhouse’s test, in certain
cases, for here it leads us to form anticipations which are not realized,
It is not, however, necessary—it may be a mere coincidence—that
the development of a red colour by this test, and by Helot’s (ammo-
nia) test usually coexist, so that from the presence of the one reac-
tion we are justified in expecting that of the other. Of the precise
chemical nature of these reactions we know little or nothing.
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L.ecidea elata
flavo-virens
geographica

Lepraria ®mruginosa v. latebrarum

chlorina

Parmelia conoplea

ca@sia
physodes
pulverulenta
speciosa
stellaris

Pertusaria communis

fallax

Psora ceruleo-nigricans
Ramalina fraxinea
polymorpha
Hinaria
Seyphophorus endivafolius
Squamaria Clementi
erassa
Stereocaulon alpinum
pileatum
tomentosum
v, majus
Usnea florida
plicata

In many, if not most of the above, the colour is due to the chloro-
phyll contained in the thalline gonidia.

TAasLE XVI.

The following were subjected in quantity to ammoniacal maceration,
and yielded very poor tints,

Name of* Lichen.
Alectoria jubata,
Borrera ciliaris
tenella
Cetraria nivalis
Cladonia rangiferina
Gyrophora cylindrica
pellita
Lecidea icmadophila
Parmelia parietina
Peltidea eanina
Seyphophorus coceiferus
pyxidatus
Sphzrophoron compressum
coralloides
v. fragile
Stereocaulon paschale
tomentosum
Usnea plicata

Colour produced.
Brown-yellow

LR S

Brown
Brown-yellow

Brnwn:;'éd
Red-brown
Green-yellow

Brown-yellow
Brown-red

Brown-yellow

In the above, nearly the same colour was developed by simple
maceration in water or by boiling, and depends on the cell-contents

of the cortical layer of the thallus of the plants.

The colouring

matters, which exist ready formed in the thallus, bear no resem-
blance to the colorific colourless principles which are capable, under
~certain chemical reactions, of yielding coloured substances.
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List of Tables.

I. Number of specimens experimented on,
II. Effects of reagents in evolving colour.

IV.
IX. } Reactions of c]ﬂa:pida of lime on alecoholic solution.

x. ; Reactions of ammonia on aleoholic solution.

XIV.
XV. |
XI.
m- Eﬁ & 1 # &
XV ects of simple ammoniacal maceration.
XVIL
XIX. Colour of aleoholic infusion.
XX. Eﬂ'a:::l:ts of heat, moisture, exposure, &e., in modifying
colour, + |
XVIII. XXI. Detectability of colorific properties by reagents.
XXII. XXIII. Green and brown dye-lichens,
XXIV. Genera not nperateg on.

Explanation of Table I1.

This table serves fully to illustrate—

1. The negative action of all acids in evolving the colorific principles
of lichens, or converting them into coloured substances.

I1. The powerful action of certain alkalies and alkaline salts, especially
ammonia and its compounds, in the production of colour-produc-
tion and metamorphosis.

III. The influence of heat, moisture, exposure to atmospheric oxygen,
&e., in assisting the development of the lichen colouring matters.

a. Several other species were operated on ; various other combina-
tions of the alkalies and alkaline earths, &c., and other reagents
were used ; the experiments were conducted in the greatest possible
variety, as regards the amount of heat and exposure to the air, the
length of the maceration, the strength and degree of dilution of the
reagents, &e. ; but the results, though differing sometimes slightly,
or in some insignificant features, were essentially the same.

b. The period of maceration varied from a few hours to as many
weeks or months ; the shortest was half an hour, the longest period
a year. Beyond a certain point, prolonged maceration did not
appear materially to affect the nature or degree of tint; nay, in
some cases, the colour was greatly deteriorated or destroyed. In
somle species, the colouring matters were rapidly produced; in
others, again, very slowly ; in the former case, therefore, a short,
while, in the latter, a long period of maceration was necessary.












