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PROPERTIES AND CONSTITUTIQN OF A
VOLCANIC SOIL, BUILT IN 50 YEARS
IN THE EAST-INDIAN-ARCHIPELAGO

by Prof. J. van Baren, Wageningen

Everyone knows the history of the stupendous voleanic explosion
of the Krakatau (Krakatoa; Rakatoa) in the Sunda Strait, between
Sumatra and Java, on the 26th and 27th August 1883, so elaborately
described in VERBEEK’S famous work. A large part of Krakatau dis-
appeared, enormous quantities of dust were projected into the atmos-
phere spreading around the globe and the two neighbour-islands, Ver-
laten Eiland (Forsaken Isle) and Lang-Eiland (Long Tsle) were covered
with voleanic material.

Though many botanists and zoologists visited Krakatau to study
the flora and the fauna, no scientist was interested to study the sosl,
its properties and constitution, built since 1883.

Thanks to the cooperation of Mr. A. C. pE JoweH, Chief of the
Netherlands East Indian Geological Survey (Bandoeng); Mr. Cu. E.
SterX, Chief of the Netherlands East Indian Volcanclogical Survey
(Bandoeng); the Director of the station for water-research in Mangga-
rai, Mr. P. C. Mom and the volcanological observator on Lang-Eiland
Mr. F. Ecoma VERSTEGE, I was able to obtain material to study the
_microscopical, physical, chemical and bacteriological constitution.
Dr. I.. MosER in Giessen (Germany), verified on my request the pre-
sence (or absence) of 27 constituents.

My Colleague in microbiology at this University arranged the study
of the microbes by his scholar Mr. SCHUITEMARER (now in the Hast
Indian Avchipelago).

My hearty thanks to all these collaborators.

The methods used are described in English in: J. vAN BARreN, Mi-
croscopical, physical and chemical Studies of limestones and lime-
stone-soils from the East Indian Archipelago (Communications from
the Geological Institute of the Agrieultural University, Wageningen,
Holland, No. XIV, 1928);

and in German in: J. vaAN BAREN, a.o., Vergleichende mikroskopi-
sche, physikalische- und chemische Untersuchungen von einem Kalk-
stein und einem Léss-Bodenprofil aus den Niederlanden; Vergleichen-
des Studium von einem Kalkstein-Bodenprofil aus Holland und einem
Kalkstein-Bodenprofil aus Java. (Ibidem, No. XVI, 1930.)



I. TOPOGRAPHY

According to VERBEEK the square area of Lang-Eiland (Malayan:
Poeloe Rakata Ketjil) was before 1883: 2,9 km?, in 1885: 3,2 km?2,

The topographical map of the Krakatau-group shows, that the
highest point is 147 m above sea-level.

1. ¢EOLOGY

Whoever is interested in the geology of the Krakatau-group may
consult the complete bibliography at the end of this memoir.

Cn. E. STERN, in his paper entitled, T'he geology and volcanism of the
Krakatau-group (printed as part 1 of the booklet Krakatau, offered to
the members of the Fourth pacific seience congress, Batavia 1929)
gives the latest summary. In this paper 3 chemical analyses of seawa-
ter are given, in order to study the influence of the latest eruptions of
Krakatau on the composition of the sea-water and 8 analyses of the
older and newer volcanic material of Lang-Eiland.

The analyses give the percentages of 13 constituents, viz.: S8i0, -
Al,O, — Fe,04 — FeO ~ MnO - MgO - Ca0O - Na,0 - K,0 - TiQ,~Cl ~
80; - PO, - H,0 + - H,0 ~.

III. CLIMATE AND VEGETATION

By kind permission of Mr. CH. E. STEHN, Chief of the Netherland
East Indian Volecanological Survey, I here communicate the rainfall
and the temperature observed on Lang-Eiland during 1929.

a. Rainfall
Jan. Febr. March April May June
366,5 619,56 266,5 . 178 72 138 -
13,619, 23,65 10,17 6,79 2,76 5,27
of the total
July Aug. Sept. Oct. Nov. Dec, Annual
79 - 68,3 244,7 588,56 2620 mm
0,34 3,01 - 2,61 9,34 22,46 1009,
b. Temperature
Jan. Febr. March April May June
217,7°C 27,9 29,4 27,8 28,2 27,3
July Aug. Sept. Qct. Nav. Dec. Annual

26,9 27,6 - 28,8 28,7 28,2 26,9 27.8° C



¢. Rainfactor (LANG)

Annual rainfall 2620 o4
Annual temperature 27,8

d. Chemical constitution of rainwater from Lang- Eiland and Balavie

Lang-Eiland M. Cortells near
Batavia

4MPgobr. 1930 | Junc 1930 | Nov. 1031
pH ...... e 5,2 6,6 4,6
HCOp ... nihil nihil 6,1 mg/l
KMnO,....ocvvvvvnnns 3,6 mgfl 1,1 mg/l 6,6 mg/l
NH, .......cevvvvinnn. 0,1 mg/l trace 0,18 mg/!
proteid NH; ........... nihil nihil nihil -
NOg vvviiian 0,02 mg/l 0,01 mg/] nihil
NOg oovvviiii . trace 0,1 mg/l nihil
Hardness {(German grades) 0 0,8 0
L nihil trace nihil
Mg.......oooiiiinn... nihil trace “nihil
Fe.. ...ooooiiiiiiiit. nihil nihil nihil
Mn ........... Ceeeas nihil nihil nihil
COp oevvii e R — 11, mg/l 2,2 mg/l
SO, v nihil nihil nihil
L trace trace nihil
Dry-rest ............... 20 mg/l 55,2 mg/l 5,2mg/l
Rest after ignition....... 15 mg(l 30,4 mg/l 2,1 mgfl

These analyses are the first, as far as I know,. from rain-water of
the isle of Java.

e. Vegetation

Ferns; grasses (Imperata sp.); Casuaring ; Ficus.

IV. THE SOIL-PROFILE

On the 31st October 1928, Mr, F. EcoMa VERSTEGE collected on the
westcoast of Lang-Eiland, 50 m from the southern radio-antenna,
height about 50 meter above sea-level, on a spot, where the total
thickness of the pumice wds > 40 meter a profile, consisting of 3 sam-
ples: o
A. the under-layer = the mother-rock. Thickness: 42 meters.

B. the middle-layer, between A and C. Thickness ?
C. the upper-layer, surface-soil. Thickness: 35 centimeters.
D. weathered rock-fragments in C.
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V. MINERALOGICAL RESEARCH

a. Thin sections

Glassy pumice; magnificent amorphous fluidal structure; a great
number of gasbubbles in pearlchains; hypersthene, amphibole with
inclusions, augite and andesine in well-built crystalline form ; the last

often with anormal double-refraction; the amorphous mass often part-
ly dark-black.

b. The minerals, prepared from the material: a. dry; b. after treating
with water and ¢. after boiling with diluted HCI.

C. The humic surface-layer.

Amphibole, lightgreen till darkgreen, often with cristallographical
planes, with inclusions of unknown nature. The surface possesses often
a burned crust.

Amphibole, brown, strong-pleochroitic.
Anhydrite, microchemical reaction on S0, positive.

Apatite, colorless; ococurs only as an ineclusion in plagioclase and
hypersthene; one time in plagioclase as a crystal with prism, pyramid
and basal plane; in needles with beautiful basal cleavage.

Augite, darkgreen, with good cleavage and burnt surface.

Hypersthene, green till yellow, pleochroism well-defined, many frag-
ments with erystal-planes.

Inclusions of magnetite. On the surface gas-bubbles.

As an inclusion in plagioclase and in this hypersthene an inclusion
of apatite.

Ilmenite, well-built crystals, often with impressions.

Kyanite, blue till colorless (fig. 1), one time as an inclusion in plagio-
clase.

Magnetite, in magnetic 1) grains, rare as octahedron.

Olivine, green; irregular grains.

Plagioclase, {Andesine) the most frequent occurred mineral ; idiomor-
phic crystals often in polysynthetic twinnings ; zonal buildings ; optical
anomalous extinction (molecular strain ?).

Inclusions from hypersthene, magnetite and apatite.
Refractory index = 1,556.

1} See for non-magnetic grains my study on limestone and limestone-soils
{Communieation No. XIV of this laboratory, p. 15).
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Plagioclase often luted with amphibole, augite, ilmenite, magnetite
and — plaglocla,se itself.

Remarkable is the occurrence of a great number of gasbubbles m
the andesine and the often gaseous surface. One time a little isomorphic
crystal in a great isomorphic one.

Pyrite, with coloured lustre.
Quartz, some coloriess grains; clear uni-axial positive.
Volcanic glass, colorless with gasbubbles, inclusions of apatite-need-
les; when colored brown and black (= obsidian); one time brown with
. white inclusions of unknown nature. Some round, black buttons of
(what seemas to be) Billstonite (?), but pits or furrows abzent.
Wollastonite, colorless; fibrous; rare.

B. Partly weathered middle-layer, between C and A.
The minerals, found in this layer, are the same as the minerals of
the C-layer, but Iuted.

A. The under-layer = the mother-rock.

Great fragments of the rock — pumice with small holes in which
glassy threads, glassy feldspar with gasbubbles along the sides and
inclusions of apatite, amphibole, ilmenite in the middle.

REPARTITION OF THE MINERALS IN THE 3 LAYERS

c B A
Sur!(a;(:)eigayer (trahngﬂﬁz-lgzaeen Rock
rock and soil)

Amphibole, green ... .. .. X X X
Amphibole, brown... .. .. O O —
Anhydrite* _........... O — —
Apatite ........... e (@) Q O
Augite ................ X x X
Hypersthene............ X X x
Ilmenite ............... X X X
Kyanite................ O O X
Magnetite.............. X x X
Olivine .- .. ....oc.. ..., O O @)
Plagioclase ... .......... + + +
Pyrite¥ ...l O — —
Quartz ................ @) — —
Volcanie glass .. .... .. .. X X X
Wollastonite* .......... O —

15 11 i0

4 = very much; x = much; () = few; — = absent; * = new-built.
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Tridymite and Cordierite meet by VERBEEEK (tridymite) and Har-

LOFF (Cordierite) have not been found.

V. CHEMICAL ANALYSES

From the volcanic ashes and the pumice, fallen on the isles of the
Krakatau-group a great number of chemical analyses were made. Who-
ever is interested in these must read the French edition of VErRBEEK'S
standardwork on Krakatau and the work of Mr. CH. E. STEEN already
«cited.

The analyses, communicated here, were made, on my request, by
Dr. L. M3sEr (Giessen). They are the first complete analyses from
Lang-Eiland and the most complete one, ever made from rocks and
soils of the Dutch East Indies.

A B C D
weathered
Rock Middle-layer | Surface-layer | {fragments
in % n in 9, ’fg“.}f
1. 8i0; ... vvvvvvau, . 67,55 65,87 61,13 63,77
2. TiOgevvv e venin, .. 0,70 0,83 0,93 0,96
8. Zx0, (.., 0,03 0,015 0,01 0,025
4. ALOg..ovvvenenn. ... ‘15,19 16,31 17,24 15,67
5. Feg0, 1,52 1,74 2,56 2,89
6. CryOg.0vvv vl 0,01 0,01 0,005 trace
7. VgOg vivviiiivann ., 0,005 0,005 0,005 trace
8. FeO . 2,15 2,06 2,69 2,15
9 MnO ............... 0,17 0,18 0,18 0,14
10 NiQO .. ..o .. 0,001 trace — trace
11. CaO o ovvn oo 2,89 3,07 3,61 2,86
12, 8rO ....cviiiin, .. trace trace trace trace
13. BaO.......c.oov v h 0,027 0,030 0,025 0,016
14, MgO ........... e 0,72 0,74 0,78 1,09
15, Na,O ............... 4,47 4,01 3,90 4,28
16, K, .ovonveenean .. 1,95 1,53 1,78 1,70
17 LigOevvvninnnn. ... trace trace trace trace
18. H,0+110°(C 2,46 3,17 3,26 3,16
19. H,0-110°C. . .. 0,04 0,33 1,53 1,27
20, COp vvvvviinnnnnn... — — 0,04 0,08
21, 80, .o . 0,005 0,007 0,007 0,007
22, B0 ciiiiiin i —_ —_ - —
23, SBulfid-S............. 0,040 0,032 0,025 0,025
24, P,O; .oovv .. 0,04 ¢,22 0,22 0,17
25, Cl... e e 0,024 0,198 0,017 0,010
26. Organic matter ... ... — — 0,45 —_
99,992 100,347 100,264 100,253
27. Later on Dr. Moser deter-
mined alzso theN-percent. 0,018 0,012 0,035 0,027

Exchangeable Ca of the surface.layer: o,g_zg Y-
2.



a. Molecular-ratio.

A, B. C. D,
weathered
Rock Middle-layer | Surface-layer | fragments
from C.
in 9%, in 9, in 9% in-9,
Si0g oov v . 69,015 66,002 60,128 62.815
TiOg. oo ci e e 0,536 0,628 0,687 0,712
ZrQs oo, 0,018 0,009 0,005 0,014
ALOg ool . 9,156 9,643 10,005 9,108
T 0,588 0,658 0,948 1,075
Crg0y oovvviiiiin e, 0,008 0,008 0,002 trace
VOg ooiviiiiieei il 0,001 4,001 0,001 trace
FeO .....ovviviiniinn.. 1,842 1,721 2,136 1,776
MnO ............... . 0,147 0,151 0,148 0,118
NiO .. .. e 0,0006 trace — trace
CaQ ...oovviioiiin., 3,172 3,304 3,819 3,029
BrO ... o i, trace trace trace trace
BaO ......0o0cviivee i 0,010 ¢,012 0,008 0,005
MgO .......... ool 1,102 1,105 1,115 1,603
NagO ooviiviiiiiinennn., 4,442 3,909 3,730 4,088
KO oot 1,275 0,978 1,120 1,069
Li0...... e trace trace trace - trace
HO0.......... . 8,651 11,739 15,734 14,606
L . — — - 0,053 0,083
BOy oot 0,003 0,004 0,004 0,004
BO . ot e, — —_— _— o
Sulfid-8 ................. 0,073 0,054 0,041 0,041
POp oo . 0,018 0,090 0,088 0,071
Cl........ e . 0,030 ¢,332 0,027 0,017
99,9816 100,346 99,798 100,242
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Soluble in HOQI

Insoluble in HCI

A B. C. A, B. C.
Rock | Middle- | Surface- Rock Middle- | Surface-
) layer layer layer layer
in 9% in 9% in 9%, in 9 in % in %,
8i0, ...... 1,72 3,83 7,87 65,83 62,04 563,26
TiOy ...... 0,09 0,16 0,25 0,61 0,67 0,68
ZrQ,. traces traces traces 0,03 0,015 0,010
ALQ, ..... 0,17 0,58 2,98 15,02 15,73 14,28
Fe, 05 ..., 0,56 0,79 1,88 0,96 0,95 0,68
Cr,04 ..... 0,008 0,008 0,005 ¢,002 0,002 0
VeOgp.oo. 0 0,005 0,005 0,005 (1] ¢ (]
FeO....... 0,25 0,30 0,72 1,90 1,75 1,87
MnO ...... 0,02 0,03 0,06 0,15 0,15 0,12
NiQ ....... traces 0 0 0,001 traces )
Ca0O 0,20 0,21 0,67 2,69 2,86 2,04
S0 ....... 0 0 1] traces traces traces
BaO ...... 0 0 0 0,027 0,030 0,025
MgO....... 0,10 0,11 0,47 0,62 0,63 0,29
Na,O...... 0,36 0,32 0,22 4,11 3.69 3,68
K0 ...... 0,13 0,12 0,12 1,82 1,41 1,66
Li,O0 ...... traces traces traces 0 0 0
SO0;....... 0,005 0,007 0,007 0 4] 0
P,Og...... 0,04 0,10 0,18 0 0,12 0,04 .
3,658 6,570 15,437 83,770 90,047 78,615
Rest ...... 93,58 89,61 79,11
H,O ...... 2,50 3,50 4,78
C1,8, N 0,082 0,242 0,527
99,820 99,922 99,854
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MOL. RATIO
Soluble in HC1 Insolubie in HC1
A, B. C. A. B. C.
Rock Middle- | Surface- Rock Middle- | Surface-
layer layer layer layer
in %, in % in 9% in 9, in % in %
810, ...... 2,00 4,42 9,38 71,62 67,98 58,72
TiO, ...... 0,08 0,14 0,22 0,50 0,556 0,33
ZxQy. . ... .. 1] 0 0 0,01 0,01 0,01
ALO, ..... 0,12 0,39 2,09 9,62 10,13 0,26
Fe,05 ..., 0,24 0,34 0,83 0,39 4,39 0,28
Cr04 ..... 0 0 0 0 0 0
V05 ... .. 0 0 0 0 0 0
FeO....... 0,24 0,29 0,72 1,73 1,60 1,72
MnO -..... 0,02 0,03 0,06 0,14 0,14 0,11
NiQ....... ¢ 0 0 0 0 0
CaO....... 0,25 0,26 0,86 3,14 3,36 3,48
SrQ ....... 0 0 0 0 0 0
BaO ...... ¢ 0 0 0,01 0,01 0,01
MgO....... 0,17 0,19 0,84 1,01 1,03 0,48
Na,0...... 0,40 0,36 0,26 4,33 3,90 3,93
K. 0 ...... 0,10 0,09 0,09 1,27 0,99 1,17
L0 .. ..., 0 0 0 0 0 1]
80, ....... 0 0,01 0,01 0 0 0
PyOg...... 0,02 0,05 0,09 0 0,06 0,02
3,64 8,57 16,456 93,77 90,156 79,52




b. Weathering-quotient.

8i0,
A1,0,

__ ki soil

ki = X 1,7. = kier

87,66

ki A, rock = 16.19

65,87

ki B, middle-layer = —/——= X 1,7 = ... oviviniiinnan e

18,31

. 61,13
ki C, surface-layer = 794

ki surface-layer 6,03

ki rock 7.56

ki middle-layer 6,86
ki rock 7,56

ki surface-layer 8,03
ki middle-layer 8,86

Ca( x 1,822 - Na,0 x 1,646 + K,0 x 1,082

ba - ALO,
_ basoil
~ ba rock
ba A, rock — 2,89 x 1,822 + 4,47 x 1,646 + 1,95 x 1,082 _ N

15,19

ha B, middle-layer = 16,31

X LT = i e it it ey

X 1,7 = cervirrnnnnnns R,

= =K= ----------------------------

.............................

3,07 x 1,822 4 4,01 x 1,646+ 1,53 x 1,082 _

3,61 1,822 4 3,00 X 1,646+ 1,78 X 1,082

ba C, surface-layer = 17.24

be surface-layer 0,86
ba rock 0,96

ba middle-layer 0,85
ba rock 0,96

ba surface-layer 0,86
ba middle-layer 0

..... 6,86

..... 6,03
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c. AL,O; = 1.
Chemical components Molecular ratio AlO, =1
A. Rock
N o T 15,19 9 0,1486 1,—
1,1202
BiO, ..o 67,65 %%, 1,1202 0.1486 7,54
‘ 0,0515
CaO.... ... 2,89 9% 0,0515 1488 0,25
0,0179
MO .oooierennnnns 0,72 9, 0,0179 51456 0,12
0,0207 -
KO ....ovvviiiiann, 1,95 9% 0,0207 0.1486 0,14
‘ 0,0721
NagOu o erninnnnnn. 4,47 % 0,0721 0.1486 0,49
1
H,0 + 110°C. ........ 2,46 % 0,1365 gll—i%‘;g 0,92
0,0022
—_ ° 0 Pt ot
H,0 110°C. ........ 0,04 % 0,0022 0.1486 0,15
B. Middle-layer
AlOg - o vveieaee .. 16,31 % 0,1596 1,—
805+ 85,87 % 1,024 sty 8,84
0,0547
Cal...........oivnnnn 3,07 9 0,0547 0.1596 0,34
0,0183
------------- L <, 1—_ ,1
MgO 0,74 9% 0,0183 01506 0,11
KO oo 1,53 9 0,0162 g:%g‘; 0,10
0,0847
NaO....o oo, 4,01 9%, 0,0647 0,1596 0,41
0,1759
QL .. 17 © \ p2 197 1,10
H,0+110°C 3,17 9, 09,1759 0-T56%
0,0183
—110°C. ... .. .. .33 9 ) ,0150 0,11
H,0 —110°C 0,33 9% 0,0183 0.1596
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Chemiecal components

Molecular ratio

C. Surface-layer

ALOy .o oviiiiiiiiee. 17,24 %
T P 61,13 %
CaO...... e 3,61 %
MgO .viivieinnnnn. 0,76 %
KO .ooonnnn. R 1,78 %
NagOueovverenennnnnsn 3,909,
H,0 + 110°C. ........ 3,259,
Hy0 —110°C.ounn ... 1,58 %

0,1687
. 1,0138
0,0644
0,0188
0,0189
0,0629
0,1804

0,0849

1,0138
0,1687
0,0644
0,1687
0,0188
0,1687
0,0189
0,1687
0,0629
0,1687
0,1804
0,1687
0,0849
0,1687

D. Weathered fragments from C.

ALOg .o, 15.67 %
1 U 63,77 %
(57 o T 2,86 9%
MO oooiinienaann .. 1,09 %
34 o I 1,70 %
Na, 0. oo oL, 4,28 %,
H0 + 110°C. ........ 3,18 %

H,0 —110°C......... 1,279%

10,1533
1,0575
0,0510
0,0270
0,0180
0,0690
0,1754

0,06705

1,0675
0,1533
0,0510
0.1533
0,0270
0,1533
0,0180
0,1533
0,0690
0,1533
0,1754
0,1533

6,01
0,38
0,11
0.11
0,37
1,07

0,50
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VI1II. PHYSICAL RESEARCH

a. Color.
A B C
Rock Middle-layer  Surface-layer
white white grey
(Klinksieck and Valetta} No. .. 153e 153a 148

b. Mechanical analyses {(With Krauss elutriator).

B C
Middle-layer  Surface-layer

2 0,2 mm . e 25,2 % 29,1 %
0,2 0,1 I oo et 11,4 9 14,9 9,
0,1 —0,05 IBI0 «v v e eeeee e 15,9 %, 14,0 %
0,05-0,02 TN +v v o eoeoee e e e 18,7 9, 15,9 9,
B 02 MMII « e v v e e ee et e e e 22,4 o 26,1 9,
floating on the water ..................... 6,4 9, -
100,0 2, 100,0 9,
c. Watercapacity .................. 50,259, 51,949,
d. Hygroscopicity ................. 4,59, 5,9¢

e. Ph value, colorimetrical determined by means of the ,,Hellige
Komparator”.

A B C
Rock Middle-layer Surface-layer
5,3 5,8 6,0

f. Radio-activity.

On my request, Prof. Dr. Ferp. ScamMipT, Heidelberg, examined
the radio-activity of the surface-layer (C), the middle-layer (B) and the
rock {(A) and wrote me, dd. 28th Nov, 1930: ,,Die mir iibersandten drei
Proben Vulkanasche habe ich mehrmals mit der empfindlichsten
gamma-Strahlmassmethode unseres Institutes auf Radio-aktivitat
untersucht. Alle drei Proben zeigen keine Radio-aktivitat™,

VIII. MICROBIOLOGICAL RESEARCH

My colleague in microbiology at this University, Prof. Dr. N. L.
SOHNGEN, wrote me (date 8-10-1929) : ,,Mr. SCHUITEMAKER, agricultural
engineer, studied, on your request, in my laboratory the microbes in
the surface-layer (C) of your material from Lang-Eiland and compared
the results with those of the surface-soil of the garden of my laboratory.
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The approximative numbers (in 1 gram soil) are the following:

| Lang-Eiland Wageningen

Bact.coli ................... e 10.000-100.000 100-1.000
Anaerobic organisms fermenting starch

{famylum} ... ... il 10.000-100.000 1.000-10.00¢
Organisms fermenting ureum ......... | 100.000-1.000.000 ! 10.000-100.000
Denitrifying bacteria (nitrate) ........ 10--100 100-1.000
Denitrifying bacteria (pitrite} ......... 100-1.000 10-160
Azotobacter ....... .. it 100-1.000 100-1.000
Nitrifying bacteria (CaCOy) ........... 100-1.000 10-100
Nitrifying bacteria (MgCQOg) -......... 100-1.000 100-1.000
Aerobic organisms fermenting starch -

(@mylum) ....oiiiiiia . 1.500.000 2.500.000

These results are to be considered as preliminary.

IX. CONCLUSIONS

In Lang-Eiland we have for the first time an excellent occasion to
get an idea about the rapidity and intensity of ,,tropical weathering” 1)
far from human influences. We learn from the given dates, that in a -
period of 50 years humus has been formed for 0,459%,; 8i0,, Na,0 and
K,O are decreased; Al,0,, Fe,0; and H,0(-110° C) increased. For the
rest, one can study the following table:

Lang-Eiland Javsa Holland Holland
(pumice} {limestone} | (limestome) {loess)
K. (seop. 12)...... 0,93 0,74 0,28 1,20
B. (see p. 12} ...... 0,89 0,0003 ‘ 0,0008 0,28
{Al,0; = 1; mol. ratio).
Lang-Eiland Java Holland Holland
Purmice | Lime- Lime- Lime- Linme- Loess
Pumice 1 ~ 45 slone |stone-soll| stone Istone-soil | LO€SS soll
SiO, ........ 7,54 6,01 3,61 2,66 58,56 16,39 14,82 | 17,70
€al......... 0,35 0,38 | 626,75 0,12 |630,13 0,24 1,89 0,21
MgO........ } 0,12 0,11 6,76 0,06 9,78 0,13 0,43 0,16
K;O.oonn | 0,14 0,11 0,04 0,002 1,43 0,20 0,29 0,23
NaO........ | 0,49 0,37 0,03 0,003 | 0,65 0,12 0,24 0,23
Hao (+110°C) | 0,92 1,07 9,19 2,28 17,73 2,21 1,37 N 1,19
H,0(3110°C)) .| 0,15 0,50 1,77 2,45 15,95 2,31 1,18 1,15
|

) Compare the rain-analyses.
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HET BODEMPROFIEL
VAN HET VULKANISCHE LANG-EILAND

{ERAEATAU-GROEP)

Ofschoon wij van de flora en fauna van het eiland Krakatau, na de
uitbarsting van 1883 meer of min goed onderricht zijn, weten wij van den
verweeringsgrond, waarin de planten wortelen, niets af, néch van dit
eiland, ndch van de twee naburige eilanden: het Verlaten-Eiland en
het Lang-Eiland. Dit was aanleiding te trachten materiaal te verwer-
ven voor een uitvoerig onderzoek en wel van het Lang-Eiland, omdat
hier een waarnemer van den Vulkanologischen Dienst tijdelijk is ge-
stationeerd.

In dezen mag een woord van hartelijken dank aan Dr. Ca. E. STEEN,
Ir. A. C. pE JoNGE en den Heer F. Ecoma VERSTEGE niet ontbreken.

Onderzocht werden van het vit 3 lagen bestaande profiel, nl. ge-
steente, tusschenlaag en bovenlaag met verweerde brokjes (de dikte
dezer laag bedroeg 35 ¢m), de navolgende eigenschappen en samen-
.stelling :

I. DE NATUURKUNDIGE EIGENSCOHAFPEN

Kleur — korrelgroote — watercapaciteit — hygroscopiciteit — zuur-
graad en radioactiviteit.

I1. DE SCHEIEUNDIGE SAMENSTELLING

Bepaald werd het procentisch gehalte van 27 verbindingen, nl. 8i0,
—TiQ, - Zr0, - Al,0; — FeQ, — Cry05 - V04 FeO — Mno - NiO - CaQ
-~ 8r0 - BaO - MgO — Na,0 - K,0 - Li,O - H,O(+ 110° C} - H,O
(— 110° C) - CO,; - 80; — 8§ — P,05— €1 — N - humus, en ten slotte het
% uitwisselbare kalk.

TII. DE MINERALOGISCHE SAMENSTELLING
Hierbij kon de aanwezigheid van 15 mineralen aangetoond worden,
waarvan 3 nieuw gevormd (n4 1883) nl. anhydrist, pyriet en wollasto-
niet,

IV. DE MICROBIOLOGISCHE EIGENSCHAPPEN

Een cultunrgrond van Wageningen werd vergeleken met den cultuur-
grond van Lang-Eiland.
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. Gegevens t.a. van de flora, de temperatuur, den regenval en de achei-
kundige samenstelling van het regenwater worden medegedeeld.

Uit de groote hoeveelheid gegevens is wellicht het belangwekkend-
ste feit, dat in ongeveer vijftig jaar 0,45%, humus is gevormd, op uit-
sluitend natuurlijke wijze, zonder invloed van den Mensch.

Dit eerste onderzoek verkrijgt eerst dan waarde, indien het na ver-
loop van een aantal jaren herhaald wordt met nieuw materiaal, op
dezelide plaats verzameld, met dezelfde methoden onderzocht en waar-
bij aan dezelfde cogmerken gedacht wordt. Dit onderzoek zou zeer
goed in Ned.-Indié kunnen verricht worden, indien er dan althans be-
langstelling, hulpmiddelen en onderzoekers voor aanwezig zijn.
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EIN BODENPROFIL DES VULKAN-INSELS LANG-EILAND
{(ERARKATAU-GRUPPE) _
GEBILDET INNERHEALEB 506 JAHRE

Wie bekanntlich, erlebte der Vulkan Krakatau (Rakata) im Jahre
1883 eine grossartige Explosion, wobei die zwei Nachbarinsel: Ver-
laten Eiland und Lang-Eiland mit einer grossen Menge Auswurfs-
masgen iberdeckt wurden. Die Frage, wie aus dieser Masse im.Ver-
laufe von nahezu 50 Jahren ein Boden war entstanden, war bisher noch
nie in Angriff genommen. Die zufillige Anwesenheit eines Beobachters
des vulkanologischen Dienstes (Bandoeng), behufs Studium des wieder-
erwachten Vulkans Krakatau, veranlasste mich die Hilfe einzurufen
der betreffenden Herren und so sammelte im Jahre 1928 HerrF EGOMA
VERSTEGE ein 3-schichtiges Profil und zwar:

A. Gestein (Bimstein); B. Zwischen-Schicht; C. Oberste Schicht
(vgl. Abb. IT). Diese 3 Schichten zusammen mit verwitterten Frag-
menten des Bimsteins aus C (hier angedeutet mit D) wurden nun einer
ausfithrlichen. Untersuchung unterworfen, wobei der Analytiker Dr.
L. MoseR (Giessen) fiir die notigen Analysen sorgte und Prof. Dr. FERD.
Scumipr (Heidelberg) fiir eine Untersuchung nach der Radioaktivitit.

]. PHYSIKALISCHE EIGENSCOHAFTEN (vgl. 8. 15)

Farbe; Kornergrosse; Wasserkapazitiit; Hygrosopizitdt; Ph (kolo-
rimetrisch); Radioaktivitat.

Il. CHEMISCHE ZUSAMMENSETZUNG (vgl. 8. 8)'

Eine so ausgebreitete Untersuchung, wie Herr MosER auf meiner
Bitte fur mich ausfiihrte ist bisher weder Stein wie Boden in Indien
teil geworden. Aus den Bauschanalysen sind die Molekular-Verhalt-
nisse berechnet und nebsnbei die Quotiente im Sinne HARRASSOWITZ
und STREMME. (8. 12, 13.)

ITI. PETROGRAPHISCHE ZUSAMMENSETZUNG (vgl. 8. 6)

Die folgenden Mineralien werden gefunden:

Amphibol; Anhydrit; Apatit; Augit; Cyanit; Hypersthen; llmenit;
Magnetit; Olivin; Plagioklas; Pyrit; Quarz; Vulkanisches Glas;
Wollastonit.

Anhydrit, Pyrit und Wollastonit sind Neubildungen.
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IV. BAKTERIOLOGISCHE ZUSAMMENSETZUNG

Kulturgarten des In-
Knniane [t fr Baigeris

Bact.coli ............. ...t 10.000-100.000 100-1.000
Anaecrobe Stirke-spaltende Qrganismen. | 10.000-100.000 1.000-10.000
Ureum-spaltende Organismen: ........ 100.000-1.000.000 : 10.000-100.000
Denitrifizierende Bakterien {Nitrat). . .. 10-100 160-1.000°
Denitrifizierende Bakterien {Nitrit) .. .. 100-1.000 10-100
Azotobacter .. .....cvve L. 100--1.000 160-1.000
Nitrifizierende Bakterien (CaCO,).... .. 100-1.000 10-10¢
Nitrifizierende Bakterien (MgCQ,) .. ... 1060-1.000 106-1.000
Aerobe Stirke-spaltende Organismen.. 1.500.000 2.500.000

Dieses Resultat muss als vorldufig angesehen werden.

V. KLIMA UND VEGETATION

Jahrestemperatuur: 27,8° C.

Jihrliche Regenmenge: 2620 mm.

Regenfaktor (Lane): 94.

Chemische Zusammensetzung des Regenwassers: vgl. 8. 5.
Vegetation: Farnen, Gras, Casuarina, Ficus.

V1. ERGEBNISSE

Wie massgebend bei der Verwitterung der Einfluss des Gesteins
und des Alters sind zeigen die nachstehenden Daten, welche aber fiir
weitergehende Schlussfolgerungen noch nicht zu verwenden sind. Die
Daten sind vollkommen richtig aber ihre Zahl ist zu wenig.

Lang-Eiland Java Holland Holland
(Bimstein) {Kalkstein) (Kalkstein) {LGss)
rezent ‘Terttér Senon Quartar
K. (vgl. 8. 12) ..... 0,93 0,74 0,28 1,20

B, (vgl. 8. 12) ... .. 0,89 0,0003 0,0003 0,28
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(Al,O, = 1; mol. Verhiltnisse)

Lang-Eiland Java Holland
7 Kaik- Kalk- §
Bimstein- Lgg~ Loss-
Bimstein; Kalkstein| stein- |Kalksteln| stein-
Boden Boden Boden Gestein Boden
SI0g........ 7,54 6,01 3,61 2,66 58,66 16,39 14,82 11,70
Calb......... 0,25 0,38 |626,76 0,12 {630,13 0,24 1,88 0,21
MgO........ Q,lz 0,11 6,76 0,06 9,78 1,13 0,43 0,16
K;Q.oo..... 0,14 0,11 0,04 0,002 1,43 0,20 0,29 0,23
Nag0........ 0,49 0,37 0,03 0,003 0,65 0,12 0,24 0,23
HgO (-+110°C.) [ 0,92 1,07 9,19 2,28 17,73 2,21 1,37 1,19
Hy0 (-110°C) 0,15 . 0,50 1,77 1 2456 15,85 2,31 1,18 1,15

Was die Analysen betrifft, hat es sich gezeigt, dass sich innerhalb
50 Jahre 0,459, Humus hat gebildet; Kieselsiure, Natron und Kal
(molekular) abgenommen sind; Aluminiumoxyd, Eisenoxyd und Was-
ser (—110° C) (molekular) dagegen zugenommen sind,



LA FORMATION D'UNE TERRE ARABLE D’ORIGINE
VOLCANIQUE PENDANT 50 ANNEES

Dans le détroit de Soenda ou de la Sonde (entre Java et Sumatra)
se trouve un groupe des iles voleaniques nommé : Krakatau, Verlaten
Eiland (ile abandonnée) et Lang-Eiland (ile longue).

Lang-Eiland se compose & la surface des pierres ponces (fig. II), dont
Iauteur a étudié un profil vertical:

C. la terre végétale, puissance 30 centimétres;

"B. la couche au-dessous: ponce pulvéruiente;

A. la roche-mére (= des pierres ponceuses dures).

Les recherches executées sont les suivantes:

1. PHYSIQUE

Couleur; analyse mécanique; capacité d’imbibition; hygroscopicité;
réaction du sol; radioactivité.

I1. cHIMIQUE

Les éléments suivants sont déterminés:

8i0, - TiO, — Zr0, - Al,0,4 — Fe,0, — Cr,0; — V,0; - FeO ~ MnO -
NiQ - Ca0 - 8r0 - BaO - Mg0O - Na,0 - K,0 - Li,0 - H,0(4110°C)
- H,0(—110° C) - CO, — 80, - 80, -8 - P,0, - Cl - N - Humus - Ca
(échangé).

ITY. MINERALOGIQUE

Les mineraux suivants sont trouvés:

amphibole; anhydrite; apatite; augite; cyanite; hypersthéne; ilmé-
nite; magnétite; olivine; plagioclase; pyrite; quartz; verre voleanique;
wollastonite. Anhydrite, pyrite et wollastonite sont formés aprés 1883.

IV. MICROBIOLOGIQUE

Comparaison des microbes de la terre végétale d’un jardin du labo-
ratoire microbiologique &4 Wageningen et de Lang-Eiland.
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Lang-Eiland Wageningen
Bact.coli ........ .o, 10.000-100.060 100-1.000
Microbes anaérobies détruisant 'amidon. 10.000-100.000 1.000-10.000
Microbes détruisant 'urde ............ 160.000-1.000.000 | 10.060-100.000
Microbes dénitrificateurs (nitrate). ... .. 10-100 100-1.000
Microbes dénitrificateurs (nitrite) ... ... 100-1.000 10-100
Azotobacter .. ........ . L i, 100-1.000 100-1.000
Microbes nitrificateurs (CaCOg) ... .. ... 100-1.000 _ 10-100
Microbes nitrificateurs (MgCQg¥ .. ..... 100-1.000 100-1.000
Microbes aérobies détruisant ’amidon . . 1.600.600 2.500.000

Les résultats des recherches microbiologiques doivent considéré
comme d’étre provisoirs.

V. CLIMAT ET VEGETATION

Température annuelle: 27,8° Celsius.

Quantité annuelle de pluie: 2620 mm.

quantité annuelle de pluie
température annuelle

Quotient Lanc ): 04.

VI. cONCLUSION

‘Pendant 50 annédes se formait 0,45%, humus; 8i0,, Na,0 et K,0
diminuaient; Al,O;, Fe,0; ot HyO0(—110° C) augmentaient. Du reste,
je me référe aux données suivantes:

Lang-Eiland Java Hollande
(pierres ponces) {calcalre) (calcaire} (fvess)
Quotient K. (p. 12) .. © 0,93 0,74 0,28 1,20
Quotient B. {p. 12) .. 0,80 0,0003 0,0008 0,28
Hollande
Lang-Eiland Java (calcaire)
(pierres ponces) .
A1,0,= 1) calcaire loess
roche- terre roche- terre roche- terre roche-. terre
mére arable meére arable mére arable meére arable
Si0,........ 7,54 6,01 3,61 2,66 58,56 16,39 14,82 17,70 .
Ca0......... 0,35 0,38 | 626,75 0,12 630,13 0,24 1,89 0,21
MgO........ 0,12 0,11 6,76 0,06 0,78 0,13 1,43 0,16
9 ¢ 0,14 0,11 0,04 0,002 1,43 0,20 0,29 0,23
Nag0........ 0,49 0,37 0,03 0,003 0,66 0,12 0,24 0,23
H,0 (+110°C)) 0,92 1,07 9,19 2,28 17,73 2,21 1,37 1,19
Ha0 (-110°C.} 0,15 0,50 1,77 2,45 15,95 2,31 1,18 1,15




10.
11.
12.
13.
14.

15.

16.

17.

24

GEOLOGICAL BIBLIOGRAPHY OF THE KRAKATAU-GROUP

1687

KrARATAT, Duur der eruptie van 1680, in het Dagh-Register gehouden
in ’t Casteel Batavia, 7687, p. 292.

. 1690

. VogEL, J. W., Journal einer Reise aus Holland nach Ost-Indien, Theil IT,

Leipzig, 7690.

1383

. BERg, N. P. vax pEN, Poeloe Rakata of Krakatau. Algem. Dagblad van -

N.-1., Batavia, 23 Mei 78583.

. BouQueT DE La GrYE, SBur la propagation des lames produites par 1'érup-

tion des volcans de Java (Aot 1883). Comptes Rendus Acad. Sci. Paris,
T. 97, 7883, pp. 1228-1230.

. Borg, E. A. VAN DER, Examen des cendres tombées & Batavia pendant

la catastrophe de Krakatau. Recueil des travaux chimiques des Pays-Bas,
Tome II, pp. 266303, Leiden 7883,

. Frammariow, C., L'éruption du Krakatoa (18383) et les tremblements de

terre, p. 94, Paris.

. Legsers, F. M. pg, Propagation maritime de la commeotion du tremblement

de terre de Java. — Comptes Rendus Acad. Sci. Paris; T. 97, 7883, pp.
1172-1174. N

7884

. Bera, N. P. vAN DEN, Vroegere berichten omtrent Krakataun.De uitbarsting

van 1680. Tijdschr. Ind. Taal-, Land- en Volk, XXIX, 7884, pp. 208-228,

. BEYERINCE, M. W., The Remarkable Sunsets. Nature, vol. XXIX, London,

1884, pp. 308-309.

Branrorp, H. F., On some effects of the Krakatoa eruption. Proceedings
Asiatic Bociety of Bengal, Calcutta, 7884, pp. 5458,

Crorx, J. ERRINGTON DR LA, Eruption du Krakatoa. Vitesse de propagation
des ondes marines. — Comptes Rendus Acad. Sci. Paris, T. 98, 7884, p. 1324.
Masc Leop, N., De uitbarsting van Krakatau. Met 1 kaart. Tijdschr. Kon.
Ned. Aardr. Gen., 2e 8., I (1) Leiden, 7884, pp. 184-191.

Marcou, J., The geological relatives of Krakatao and ite late eruption.
Science (New York), III, 7884, pp. T62-765.

O=EBBEKE, K., Usbeor die Krakatau Asche. Neues Jahrb. f. Min., usw.
Stuttgart, 7884, IT, pp. 32-33.

Sanpick, R. A. van, Een zeebeving (Eruptie Krakatau). Nieuwe Rotter-
damsche Courant van 23 Qct. 1883, Overgenomen in Tijdschr, Kon. Ned.
Aardr. Gen., Januari 7884, Mededeoling, pp. 149-1563.

, Le désastre de Krakatau. Bulletin mensuel de la Bociété acientifi-
que Flammarion, 2. Argentan, 1884, pp. 4-28, Avec carte. La méme commu-
nication: La Nature frangaise, No. 562, 29 décembre 1883.

, La catastrophe de Krakatau. Bulletin mensuel de la Bociéid scien-
tifique Flammarion, 2 Argentan, 78384, pp. 168-176.




18.

19.

20.

21.

22.

23.

24,
25.

28.

27.

28.

29.

30.

31

32.

33.
34.

25 6

SAUER, A., Die Krakatoa-Aschen des Jahres 1883. Sitzungsber. der naturf.
Gesellseh. zu Leipzig, 1883, p. 187. (Bitzung vom 13 Nov. 1883). Vgl. auch:
Chemisches Centralblatt, Hamburg und Leipzig, 3te Folge, XV, 1884,
pp- 129-135. ’ '

SveEpxark, E., De vulkaniska utbrottenpa 6n Krakatau i Sundasundet
ar 1883 och den dermed sammenhingende jordbéfningen (mei afbeelding
en kaart), Ymer, SBtockholm, 7884, 131 pp.

VererEx, R. D. M., Kort verslag over de uitbarsting van Krakatau op
26, 27 en 28 Augustus 1883. Javasche Courant van 7 Mrt. 7884. Ock als
afzonderlijke brochure bij de Landsdrukkeri} te Batavia in 1884 gedrukt.
, Over de tijdsbepaling der grootste explosic van Krakatan op 27
Augustus 1883. Versl, en Med. der Kon. Akad. v. Wetensch. Afd. Nat.,
3e reeks, deel T, pp. 46-57, Amsterdam 7384, met 1 plaat.

VzrH, P. J., De nitbarsting van den vulkaan Krakatau in 1680. Tijdschr.
Kon. Ned. Aardr. Gen., 2e 8., I (1) Leiden, 7884, Versl. en Aardr. Med., pp.
24-27.

Wux, F. J., Understkning of Pimsten, fran vulkanen Krakatoa's utbrott
den 26-27 Augusti. Ofversigt af Finska Vetensk. Soc. Fiorhandl. 26,
188%/4. Helsingfors, 1884, pp. 155-157.

71885

NEearLk, PH., The Krakatos Eruption. The Leisure Hour {London) 7885,
p. 348, 379, 486, 564 and 635.

Rarw, G, voM, Ueber Krakatau. Correspondenzblatt der niederrheinischen
Gesellzch. in Bonn, 7885, p. 134,

ReTreERS, J. W., Onderzoek van de vulkanische asch van Krakatau, ge-
vallen te Buitenzorg, den 27 Augustus 1883. In Verbeek’s Krakatau, 7885,
pp. 217-285. Fransche editie, Krakatau, 1886, pp. 227-298.

YERBEEK, R. D. M., Krakatau deel I, Batavia, 1884, deel IT met 43 kaarten
en 25 platen, Batavia 7885.

, Krakatau, Batavia 7885, met atlas en album.

1886

CorTEAT, E., Krakatau et e détroit de la SBunda (Sonde). Le Tour du Mon-
de, 286 annés, No. 1311, Paris, 1886, pp. 113-128. Avec 13 figures dans le
texte.

RetrcERS, J. W., Die Mineralien der Krakatau-Asche, gefallen zu Buiten-
zorg. Groth’s Zeitschr. fiir Krystallographie und Mineralogie, XI, 7886,
pp. 415-419.

VERBEEK, R. D. M., Note accompagnant une photographie de la partie mo-
yvenne de la paroi du Krskatau. 2 pages avec photogr. Batavia. Landsdruk-
kerij 75886.

LroKY, BssE voX DEDEM, Mre. E., Mr. VERBEEK on the Krakatao dust-
glows. Nature, Vol. XXXTV, London, 7886, p. 33.

1388

CorreaU, E., En Qcéanie, 7888, Krakatau, pp. 35-77.
Jupp, J. W., The natural history of lavasg as illustrated by the materials
ojected from Krakatoa. The Geological Magazine, London, 7888, pp. 1-11.



6

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

48.

47.

48,

26

8ymons, G. K., The Eruption of Krakatau and subsequent phenomena.
Report of the Krakatau committee of the Royal Society, London 7888.
UsHER, J. E., Porsonal reminiscenses of the great eruption of Krakatoa
(Java). Transact. and Proceed. of the Royal Geogr. Boc. of Australasia,
Victoria Branch, VI, part I, Sydney, 7888).

1889

Jupp, J. W., The earlier eruptions of Krakatao. Nature, Vol. XL, 7889,
pp. 365-366.

1890

Sanpick, R. A. vaN, In het rijk van Vulcaan. De uitbarsting van Krakatau
en hare gevolgen. Zutphen 7890. Met 1 titelplaat en 1 kaart.

Scmmrrz, (., Poneces de I'éruption de Krakatau, Annales de la soc. géol.
de Belgique, XVII, Liege, 7890, pp. LXI-LXIIL.

1897

MuULLER, J. J. A., Do eilanden Krakatau en Lang-Hiland. Tijdschr. Kon.
Ned. Aardr. Gen., 2e Berie, deel XIV, Leiden, 7897, pp. 118-122,

7902

Bossg, P. M. van, Over een vermeende werkzasmheid van Krakatau in
Augustus 1902, Javasche Courant van 26 Augustus 7902, No. 68, pp.
898—899. .

19G8

CooL, H., Krakatau (waarnemingen in Mel en Augustus 1908). Versiag van
het Mijnwezen over het 3de kwartaal 7908,

FranssEy HERDERSCHEE, A., Coon, H.,, BEMMELEN, W. VAN, BAKKER,
C. A., JacomsoN, Ep. R., De opneming van de Krakatasu-groep in Mei
1808. Jaarverslag van den Topografischen Dienst in Ned. Indié over 7908,
Batavia, p. 150. .

VERBEEE, R. D. M., Photographie&n van den steilen wand van Krakatau,
Tijdschr. Kon. Ned. Aardr. Gen., 2o Berie, deel 28, Leiden, 7908, pp. 1194—
1195.

1909

BEmMMELEN, W, VAN, Over Krakatau in 1908. Nat. Tijdschr, v. N.L, LXVIII

Batavia, 7909, pp. 242-244.
Coor, H., Over Krakatau in 1908. Nat. Tijdschr. v. N.-I., LXVIII, Bata-
via, 1909, pp. 244-247.

19710

BEck, R., Ueber die in Tektiten eingeschlossenen (Gase. Monatsber. d.
deutach geol. Gesellsch., Berlin, 7970, pp. 240-245.

Coor, H., Krakatau in 1908. Jaarboek van het Mijnwezen in Ned. Oosé-
Indis, 37ste jrg. 1908, pp. 183-193, Batavia 7970.



49.

850.

8l.

82,

53.

54,
85.

586.

87.

b8.

89.

60.

27 6

1971

BrUN, A.L:BEET, Recherches sur I'exhalaison voleamque, Pa,rls 1911, Kra-
katau, pp. 228-232.

19713

Brovwer, H. A., Over eon bezoek asn Krakatau in Mei 1913. Tijdschr.
Kon. Ned. Aardr. Gen., XXX, Leiden, 7973, pp. 657-658,.

1914

-ANDERSON, T., The voleances Bromo and Krakatau. A brief account of a

visit to them. Alpine Journal, Vol. 28, No. 204, London, 7974, pp, 178-182.
With 2 illustrations. ‘

1976

JoNeH, C. A., DE, Puimsteen op de Krakatauz-eilanden, Jaarb. Mijnwezen
N.0.1., Batavia, 7976, Verhandelingen 2de gedeelte, pp. 39—46, met 1 kaartje.
OvERBECE, T., Ein Nachtrag zu der Katastrophe von Krakatau in der
Sundastrasse, Naturw. Wochenschrift, 7$76, pp. 433—434.

1919

Escrrr, B. G., Excursie-gids voor Krakatau, Batavia 7979.

» Veranderingen in de Krakatau-groep na 1908. Handelingen van
het Eerste Nederlandsch-Indisch Natuurwetenschappelijk Congres. Wel-
tevreden 3—6 October 7079, pp. 198-219.

» De Krakatau-groep als vulksan. Handelingen le Ned. Ind. Na-
tuurw, Congres, gehouden te Weltevreden, 3-6 October 7979, Weltevreden
1920, pp. 28-35. :

7922
TavERNE, N. J. M., Krakatau. In Report of the month of February 7922

of the Volca.nologlcal Survey. Unpubhshed in the archives of the Geological
Survey of N.-L.

1925

S8cEARFF, R. F., Sur le probléme de I'ile de Krakatau. — Comptes Rendus
Gongr. Assoc. franc. & Grenoble, 7925, p. 4.

1927

8rEHN, CH. E., Krakatau {Land-Eiland, Verlaten-Eiland). Bulietin of the
Netherlands East Indian Volcanologieal Survey, No. 1, Bandoeng, 7927.

1928

Escaxkr, B. G., Krakatau in 1883 en in 1928. Tijdschr. Kon. Ned. Aardr.
Gen. 2e Serie, dl. XLV, Leiden, 1228, pp. 715—743.



6 28

61. SteErN, CH. E., De Krakatau on zijn jongste erupiie. De Ingenieur, Den
Haag, 436 jrg., No. 43, 27 Qctober 7928, p. 75-71.

, Krakatau (Lang-Eiland, Verlaten-Biland). Bulletin of the Ne-
therlands East Indian Volcanological Survey, No. 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14. Bandoeng, 7928.

63. UMmBcrove, J. H. F., The first days of the new submarine voleano near
Krakatos. Leidsche Geologische Modedeelingen, IT, Leiden, 7926-7928, p.
325.

82,

7929

64. DocTERs vaX LeeUuweEN, W. M., DammerMan, K. W., SveanN, Cu. E.,
Excurgions on Krakatau. Proceedings of the fourth Pacific Science Congress,
Java 1929, Vol. I, General part and reports on oceanography, pp. 166-1868.

65. Reck, H., Uebersicht iiber die Titigkeit des Krakatau im Jahre 1928.
Zeitachr. f. Vulkanologie, XII, 7929, pp. 52-53.

'66. SrEEN, CH. E., DocTERS VAN LEEUWEN, W. M. and DauMErRMaN, K. W.
Part I: The geology and volcanism of the Krakatau Group.
Part II: Krakataus’ New Flora.
Part II1: Krakatan’s New Fauna.
(Fourth Pacific Science Congress, 7929).

67, SreaN, Ur. E., Krakatau (Lang-Eiland, Verlaten-Eiland). Bullstin of the
Netherlands East Indian Voleanclogical Burvey, No. 15, 16, 17, 18-19, 20-
21, 22-23, 24, 25, 26. Bandoeng, 7929.

68. Tavror, G. I., The air wave from the great explosion of Krakatau. Pro-
ceedings of the fourth Pacific Science Congress, Java 7929, Vol. II B,
Physical Papers, pp. 645-655,

1930

69. Naan, J. M. W., Twee vliegtochten naar den Krakatau. Tijdschr. Kon.
Ned. Aardr. Gen., 7930, pp. 408-505. Met 3 kaarten, 1 grafick en 9 foto’s.

70. 8rEEN, CH. E., KRAXATAU (Lang-Eiland, Verlaten.Eiland). Bulletin of the -
Netherlands East Indian Volcanological Survey, No. 27, 28, Bandoeng,
71930.

This bibliography is compiled from the well-known bibliographies of
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DESCRIPTION OF THE PLATES AND FIGURES
Photo 1. Outlet of the erosion-gully, westcoast of Lang-Eiland. Photo: W. PE-
TROESCHEVSKY, Voleanological SBurvey, Bandoeng.

Photo 2. Erosion-gully, south of the observationstation of the Voleanological
Survey on Lang-Eiland. The soilprofile was sampled in the pumice-
mass on the left.

Photo: Dr. CH. E. BrEHEN, Volcanological Survey, Bandoeng.

Fig. . Kyanite, cleavage-pieces, 200 x. Under-layer.
Fig. 2. Hypersthene, with figures of combustion. 80 x . Middle-layer.

Fig. 3. Plagioclase, with inclusions of hypersthene, ilmenite and magnetite.
50 x. Surface-layer.

Fig. 4, Plagioclase, with gasbubbles and inclusions of apatite. 50 X . Surface-
layer.

Fig. 5. Plagioclase, with figures of combustion. 121/, X . Surface-layer.
¥ig. 6. Volecanic glass, with gasbubbles. 200 x . Burface-layer.

The figures are drawn by Mr, A. G. EvMERs, Wageningen.
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