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Introduction: We conducted field studies of the
distal pahoehoe portion of the 1859 Mauna Loa basalt
flow field in Hawai’i (Feb. 25 – Mar. 2, 2009) and of
the McCartys basalt flow field in New Mexico (Nov. 3
– 7, 2009), both of which display impressive attributes
of inflated lava flows. Here we present our preliminary
results regarding distinctive aspects of the emplacement of the inflated portions of both flows, and their
implications for the detection of inflated lava flow
fields on other planets.
1859 Mauna Loa flow, HI: The 1859 eruption of
Mauna Loa volcano produced the longest historic lava
flow in Hawai’i (51 km), and it is a prime example of a
‘paired’ lava flow where both ‘a‘ā and pāhoehoe comprise distinct portions of the flow [1]. The 1859 eruption produced ‘a‘ā from Jan. 23 - Feb. 7, followed by
tube-fed pahohoe until the eruption stopped in November [1-3]. Walker’s [4] classic description of inflation
features documents tumuli, lava rises and pits (produced by inflation) on the distal end of the 1859 flow.
We conducted Differential Global Positioning System
(DGPS) surveys on the distal pāhoehoe (Fig. 1), obtaining precise topo graphy for individual tumuli,

Figure 1. Location of DGPS surveys on distal end of
pahoehoe portion of 1859 Mauna Loa basalt flow.
Screen shot from Google Earth, 2009.
lava rises, and rise pits. We also documented surface
textures (Fig. 2) during each survey, in order to relate
field observations to the DGPS data.

Figure 2. Swales on top on an inflated lava rise, 1859
flow, Hawai’i. Compare to Fig. 5.
McCartys flow, NM: The McCartys flow is a wellpreserved compound flow field extending 47 km from
vent to the most distal end [5]. Cosmogenic and radiocarbon methods both give an age of ~3000 yr [6].
McCartys was the site for the classic description of
tumuli on basalt flows [7], as well as documentation of
the topography of inflated lava rise plateaus [8]. We
collected additional DGPS data during the recent field
work, but we were more focused on assessing the distribution and variability of inflated features, particularly at the southern end of the the flow (Fig. 3). We doc-

Figure 3. Preliminary map of inflated lava rises (sheet
lobes) which comprise much of the southern end of the
McCartys basalt flow. Small arrows indicate flow direction inferred from various surface textures.
umented a complex pattern of inflated lava rise plateaus, suggesting interconnection of some of the rises
during emplacement. Elevation data from the Shuttle
Radar Topograhy Mission (SRTM) [9] provide a good
perspective of the long profile of the flow field, from
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Figure 5. Swales on surface of lava flow in the Cerberus region of Mars.
Portion of HiRISE
PSP_010480_1910, 10.7ºN, 155.8ºE, 25 cm/p. Compare to similar features in Fig. 2. NASA/JPL/U of A.
Figure 4. Profile along the McCartys flow field, from
vent (5000 m dist.) to distal end (52000 m dist.), using
SRTM [9] topography. Inset shows full profile.
the vent area to the most distal end (Fig. 4). The flow
follows a fairly consistent topographic drop of ~350 m
over 47 km, indicating an average downflow slope of
0.4º. We are in the process of integrating results from
both Hawai’i and New Mexico studies; we observed
and documented similar inflation-induced features at
both locations.
Discussion: We are confident that the results from
our field studies in both Hawai’i and New Mexico will
have applicability to evaluating whether inflation has
taken place in lava flows on planetary surfaces. The
DGPS results will provide precise topographic
attributes for several inflation features which can be
compared to data obtained from other planets. The
documentation of several specific surface textures,
observed on both flows, also provides valuable information for comparison to detailed images of planetary
flows. To illustrate the potential for such comparisons,
we noted a distinctive ‘swale’ pattern on the top of
several of the inflated lava rises that we examined, giving the visual impression of a collection of very shallow (concave down) plates, joining at linear fractures
that define the angularly shaped plates (Fig. 2). Recent
High Resolution Imaging Science Experiment (HiRISE) [10] images reveal a very similar swale pattern
on the upper surface of some lava flows on Mars (Fig.
5). The example in Fig. 5 is from a series of lava flows
in the Cerberus-Athabasca region of Mars, interpreted
to represent very fluid basaltic lavas that have followed
large water floods onto the surface of Mars [11]. We
are certain that the continuing analyses of our data
from the two inflated terrestrial flows will provide the
community with a series of specific attributes for eval-

uating whether particular planetary lava flows may
have undergone inflation.
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