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Lengths of lava flows

By G.P. L. WALKER
Geology Department, Imperial College, London SW'T 2BP

The principal factor influencing the length of a lava flow is the rate of effusion. With a high rate the
lava flows rapidly from the source and tends to form an extensive and far-reaching flow which is simple 1000
in character (i.c. made of a single flow unit). With a low rate the lava tends to pile up layer upon

layer to form a local accumulation of limited lateral extent near the source, and this accumulation is N -
strongly compound in character (i.e. divisible into flow units). The initial viscosity affects the length Lom 'nw flows - p * rp
L 4

indirectly by controlling the thickness of the extrusion, and this thickness control is capable of accounting
for the fact that the median length of low-viscosity basaltic extrusions is 3.2 times that of high-viscosity
andesite, trachyte and rhyolite ones. Other factors, such as the local topography, are thought to be
relatively unimportant, an exception being when lava is ponded in a topographic depression.
Measurement of the rate of effusion may be critical in any attempt to predict the distance that a lava
flow will travel, such as the one which threatened Fornazzo and other towns and villages on Etna in 1971.

=5

o

o
|

s
0’” % o - "

100+

+ph
" +ph+rph
»rph

Flow length (km)

.aa-b
.aa-a

Islensk hraun ‘bl

| 4 I L I L
T T T

5 10 15 20 25 30
e « basalt Flow field volume (km®)

- 4 basaltic andesite
B andesite/ dacit;,e

lengthfkm
» T
o
\
X
\
on
=
\
>

Il
10 100 1000

average rate of effusionfm?® s -

e

0.1

Ficure 4. Plot of lava length against average effusion rate for lava cruptions (mostly basaltic) on various volcanoes.
Basaltic lavas, @: A, Askja 1961 (Iceland); C, Cerro Negra 1968; E, Etna (1, 1669; 2, 1911; 3, 1923; 4, 1928;
5, 1971); G, Gituro 1948 (Congo); K, Kilauea (1, 1955; 2, 1965); L, Laki, 1783 (Iccland); Lp, La Palma
1585; M, Mauna Loa (1, 1851; 2, 1852; 3, 1868; 4, 1887; 5, 1907; 6, 1916; 7, 1919; 8, 1926; 9, 1935; 10,
1942; 11, 1949; 12, 1950); O, Oosima 1951; T, Tenerife 1705; S, Sakurajima 1946. Basaltic andcsite lavas,
A: Ag, Mt Agung 1963 (Bali); H, Hekla (1, 1845/6; 2, 1947); N, Ngauruhoe (1, 1949; 2, 1954) ; Pc, Pacaya
1961 (Guatemala); Pr, Paricutin (first 8 months 1945); Sn, Santiaguita (Guatemala). Andecsitc/dacite
lavas, A: Hb, Hibok-Hibok 1948; Tr, Trident 1953,
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https://www.youtube.com/watch?v=BI851yJUQQw
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https://www.youtube.com/watch?v=H3I4uEscXl8

« George as an educator

VOLCANIC GEOLOGY OF THE
EASTERN PART OF OAHU

A FIELD GUIDE

Dept of Geology & Geophysics
University of Hawaii

Honolulu, Hawaii 96822

o '3

Cover photograph: the explosive eruption
of f Icelartsgmat gave birth in 1963 to
the ash-ring island of Surtsey.

|The eruption was of surtseyan style,
{dominated by the entry of copicus
amounts of water into the vent to meet
the up-fountaining lava. Closely similar
crupr_im? were responsible for Diamond Hd,

Hd
Punchbowl, Hanauma Bay, Koko Crater, Salt
Lake, and Aliamanu craters on .
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REPRESENTATION OF LAVA FLOWS
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Fig. 29. George contributed considerably to the understanding of lava flow inflation, both localized at tumuli, and
generalized within entire flow fields. Here, George examines one of his favourite tumuli on the floor of Kilavea caldera.
He particularly liked this mmulus because the pahoehoe ropes (to the right of his hand) indicate that the lava surface had
to have been emplaced before inflation occurred. Otherwise the ropes would indicate that 1ava had flowed uphill. Photo
by M. Yoshioka.

Fig. 30. Not all Hawaiian volcanology is effusive. While at the University of Hawaii, George continued his sindy of
explosive volcanism, both within the state and elsewhere. This work included detailed mapping of the Keanakakoi ash
deposit (Kilanea) with visiting scholar Jocelyn McPhie, as well as studies of violent Strombolian deposits in Mexico,
littoral deposits in Hawaii and large silicic fall deposits in New Zealand, all with Zinzuni Jurado-Chichay, his last
official graduate student. Here, George is perched on a crumbly outcrop of dune-bedded surge deposits above a busy
highway along the Koko rift, Oahu. Notably, he is wearing an aloha shirt rather than his typical orange, tan or yellow
polo shirt. Photo by J. McFhie.
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