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Blake, S., et al. (1992). "Petrology and Dynamics of the Waimihia Mixed Magma Eruption, Taupo

Volcano, New-Zealand." Journal of the Geological Society 149: 193-207.

The Waimihia pumice deposit was erupted from Taupo volcano about 3.3 ka BP. It comprises a
plinian tephra fall deposit divisible into two volumetrically subequal fall units and a late-stage,
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andesite (< 0.05%). Rhyodacite in the upper Waimihia fall unit decreases upward from 28% to
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activity. Rhyolite dominates the total Waimihia deposit (c. 92%) and is similar to other post-22
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magmas were erupted, and the decoupling of the peaks in rhyodacite and andesite production,
are explained by withdrawal from a three-layer sill that had formed following the injection of c.
0. 16 km 3 of andesite into a greater-than-or-similar-to 7.5 km3 sill-shaped rhyolitic magma
chamber.
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Determination of the stable direction of magnetization was made on eight lava flows from the Azufre
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The concept of plate tectonics provides a general framework to fit the distribution and general
characteristics of volcanoes. There remain, however, many details of volcanic activity that are
difficult to explain solely by this paradigm. For example, plate tectonics predicts that volcanic
activity should take place continuously along all convergent and divergent tectonic margins,
where in fact we observe a point-like distribution of volcanic centers that does not fit the
predictions. Also, it is observed that many volcanoes share common characteristics despite
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susceptibility points in the flow direction. We propose, however, that the maximum
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has a lower basic and an upper xenolithic acid component, and the two can be shown to have
been erupted essentially simultaneously; three flows are visibly joined, and others can be
related, to composite dyke-feeders. The acid components of the lavas are generally rich in
basalt xenoliths. Evidence is presented to show that the latter were formed by the inclusion of
‘blebs’ of basalt magma in the host rhyolite prior to the extrusion of the composite lava. The
effect and significance of this is discussed.
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The Koolau volcano on the northeastern flank of the Island of Oahu in Hawaii is the source area for
one of the largest landslides on Earth, the Nuuanu debris avalanche. The offshore expression
of this slide is an extensive rubbly field of debris extending approximately 230 km from the
island across the Hawaiian Deep and onto the Hawaiian Arch. We have studied the subaerial
lavas of the Koolau volcano as well as the deep-sea sediments on top of the Nuuanu and
Wailau landslides by means of magnetostratigraphy and magnetic anisotropy studies to
investigate the volcanic evolution, the plumbing of the Koolau volcano and the timing of the
Nuuanu detachment. In addition, we have conducted deep-sea magnetostratigraphic studies of
a 20 and 7 in piston core recovered by the RV Kana Keoki and the RV Bertha Ann, as well as
three 7 m piston cores recovered by the RV Kairei to understand the origins of the giant
landslides. The results derived from these investigations indicate that the plumbing of the
Koolau volcano is characterized by a very coherent dike complex and by a high dike injection
nature. Parts of the Koolau complex are a sheeted dike swarm as in ophiolites as
demonstrated by geologic and anisotropy of magnetic susceptibility (AMS) studies. On the
other hand, the magnetostratigraphic results of the subaerial part of the Koolau complex
indicate that at least one of the normal Reunion Subchrons (ca. Reunion Il 2.15 +/- 0.04 to
2.11 +/- 0.04 Ma) had been registered at two different locations. Deep-sea cores have
recorded several reversals. The oldest one is the top of the Olduvai Subchron (ca. 1.78 Ma).




Land and deep-sea paleomagnetic and plumbing investigations indicate that the collapse of
the Koolau volcano had to be relatively rapid in a period of less than 0.5 Ma due to forceful
injection of dikes associated with extension and gravitational effects. Therefore, the timing of
the main collapse of the Koolau volcano that originated the Nuuanu landslide had to occur
between 2.1 and 1.78 million years ago based on the magnetostratigraphic evidence. (C) 2002
Elsevier Science B.V. All rights reserved.
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Old Pali Road, O'ahu, Hawaii." Journal of Volcanology and Geothermal Research 118(1): 161-171.

A section 600—700 m deep in the Koolau tholeiitic lava-shield volcano consists of mostly thin
pahoehoe and aa flows cut by occasional dikes and outward-dipping gravity-driven intrusive
sheets. A magnetic fabric study of 250 specimens from 18 sites shows a tight clustering of K1
axes for some of the lava flows and is thought to fairly reliably define the lava flow direction. A
systematic plunge of the K1 axes appears to define an imbrication and yields a flow azimuth.
The azimuth differs by 60° from that anticipated but is readily explained by a change in shape
of the Koolau Volcano during growth. The tightest clustering is in massive aa lava flows 5 m
thick. Samples collected from near the flow base give the most consistent orientations.
Compound pahoehoe lavas with many small flow units give the least tightly clustered
anisotropy of magnetic susceptibility (AMS) axes and, in some flows, the orientation is random.
The gravity-driven sheet has an AMS fabric indicating a down-dip magma flow direction. After
the Koolau Volcano was deeply eroded, a cinder cone and lava flows of nephelinite were
formed in the rejuvenation stage of volcanism. The nephelinite is normally magnetized and the
AMS fabric indicates a generally downslope flow.
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We have measured the AMS of 16 dikes, 35 conesheets and three sills associated with the Cuillin
Hills magmatic center of the Isle of Skye in the Inner Hebrides of Scotland and of nine dikes
located in the regional dike swarm of Skye. Sixty-three intrusives, totalling 734 samples, were
studied to determine the plumbing of the Skye volcanic system. Low-field susceptibility versus
temperature (k-T) identified three different mineral phases in the area, namely Ti-rich
magnetite, pyrrhotite and titanomaghemite. The petrofabrics of the 63 intrusives yielded
coherent how azimuths regardless of their time of emplacement. Three main types of magnetic
fabric, (A-C) were found. Fabric Type A (plane K-max-K-int parallel to the dike plane)
represents the magma-flow direction within the intrusives and is the dominant fabric (55% of all
the intrusives) within the Cuillin Hills magmatic center and its regional dike swarm. The K-max
inclinations show that 55% of the intrusives were fed by horizontal to sub-horizontal (AMS
inclination of the K-max axis is equal or less than 30 degrees) magma fluxes and the rest of
them were fed by inclined to vertical fluxes. Horizontal magma flow means lateral magma
injection inside fractures and becomes more probable as the source is located further away.
(C) 2001 Elsevier Science B.V. All rights reserved.
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Two sequences of 45 and 49 individual lava flows respectively have been sampled in eastern
Iceland. The two sections range in age from 12.09 to 10.21 Ma as reported by Watkins and
Walker [Watkins, N., Walker, G.P.L., 1977. Magnetostratigraphy of eastern Iceland. Am. J. Sci.
277, 513-584.] and are labelled as profiles C and D. Stepwise alternating field (AF) and
thermal demagnetizations accompanied by investigations of rock magnetic properties indicate




that the magnetization is primarily carried by titanomagnetite. Demagnetization experiments
have identified eight and six transitional lavas, respectively, for these profiles. The transitional
virtual geomagnetic poles (VGPs) of the (R-N) profile C reversal are located mainly between
Patagonia and Antarctica with a tendency of the virtual poles to move towards west coast of
South America, subsequently traveling to the northern hemisphere through several discrete
steps located in the middle part of South America, then to west Africa and on to central Asia
before the poles settle into normal polarity. The second and younger VGP path corresponding
to profile D is a path characterized by a reverse-to-normal-to-reverse (R-N-R) motion of the
virtual pores. This path is characterized by poles located in west Antarctica, Patagonia and the
western and eastern part of South America. The passage from the southern to the northern
hemisphere is also through a discrete sets of steps along the southwestern Pacific followed by
a rapid motion to the northern Siberian region, continuing to the western equatorial part of
South America before moving on to the central region of Asia, followed by a maotion to the
western Pacific prior to the final move to the eastern part of Antarctica. The data from eastern
Iceland based on highly reliable transitional results, as indicated by the demagnetizations and
rock magnetic experiments derived from relatively spaced sites and different ages, seem to
indicate that the eastern Icelandic high latitude (66 degrees N) profiles studied have several
persistent transitional paleofield features that are uniquely observed at those sites particularly
when compared to other volcanic records located at lower latitudes. (C) 1999 Elsevier Science
B.V. All rights reserved.
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Pyroclastic cones along the southwest coast of Mauna Loa volcano, Hawai'i, have a common
structure: (a) an early formed circular outer rim 200-400 m in diameter composed mostly of
scoria and lapilli, and (b) one or more later-formed inner rims composed almost exclusively of
dense spatter. The spatter activity locally fed short lava flows that ponded within the outer rims.
Based on various lines of evidence, these cones are littoral in origin: relationships between the
cones and associated flows; the degassed nature of the pyroclasts; and (although not
unequivocal) the position of the cones relative to known eruptive vent locations on Mauna Loa.
Additional support for the littoral interpretation comes from their similarity to (smaller) littoral
cones that have been observed forming during the ongoing Kilauea eruption. The structure of
these Mauna Loa cones, however, contrasts with that of "standard" Hawaiian littoral cones in
that there is (or once was) a complete circle of pyroclastic deposits. Furthermore, they are
large even though associated with tube-fed pahoehoe flows instead of 'a'(a) over bar. The
following origin is proposed: An initial now of tube-fed pahoehoe into the ocean built a lava
delta with a base of hyaloclastite. Collapse of an inland portion of the active tube into the
underlying wet hyaloclastites or a water-filled void allowed sufficient mixing of water and liquid
lava to generate strong explosions. These explosions broke through the top of the flow and
built up the outer scoria/lapilli rims on the solid carapace of the lava delta. Eventually, the
supply of water diminished, the explosions declined in intensity to spattering, and the initial rim
was filled with spatter and lava.

Jurado-Chichay, Z. and G. P. L. Walker (2000). "Stratigraphy and dispersal of the Mangaone
Subgroup pyroclastic deposits, Okataina Volcanic Centre, New Zealand." Journal of Volcanology
and Geothermal Research 104(1-4): 319-383.




The Mangaone Subgroup from the Okataina Volcanic Centre consists of silicic plinian pyroclastic
units that lie between the Oruanui deposit from the Taupo Volcanic Centre (corrected C-14
calendar age = 26.5 ka) and the Rotoiti (flow)Rotoehu (fall) deposits from Okataina Volcanic
Centre (K-Ar age = 64 ka). In this study we present a new stratigraphy for the subgroup that is
significantly revised from the earlier work and was developed after extensive held mapping and
laboratory study. We now recognize and describe a total of 12 rhyolitic units las opposed to the
8 that had been recognized previously), with a total bulk eruptive volume of approximately 81
km(3). The vents for all the Mangaone Subgroup units were within the Haroharo caldera and
possibly migrated through time, first within a roughly north-south trending zone in the central
part of the caldera and then toward the eastern part of the caldera. We present new
radiometric ages suggesting that the whole sequence was erupted in a relatively short time
span (possibly 10-15 ka). Our findings of more eruptions in a shorter time span than in
previous work underscores the utility of detailed field studies, particularly when volcanic
hazards are being assessed. All the fall units have plinian dispersals but show various degrees
of magma-water interaction. The majority of the eruptions were large and intense enough to
generate pyroclastic flows, yet flows were observed in only 2 units and is volumetrically small.
(C) 2000 Elsevier Science B.V. All rights reserved.

Jurado-Chichay, Z. and G. P. L. Walker (2001). "Variability of plinian fall deposits: examples from
Okataina Volcanic Centre, New Zealand." Journal of Volcanology and Geothermal Research 111(1-
4): 239-263.

Plinian eruptions are intense, sustained, open-vent volcanic outbursts that produce extensive beds
of generally well-sorted and generally highly vesicular pumice fallen from eruption plumes up
to 55 km high. Their deposits tend to be almost homogeneous throughout their thickness,
although inverse grading commonly occurs. Here, we detail departures from this near
homogeneity that we observed among the Mangaone Subgroup, a group of 12 plinian pumice-
fall deposits from Okataina Volcanic Centre (one of the dormant rhyolitic volcanoes in the
Taupe Volcanic Zone, New Zealand). We propose that plinian eruptions may pass through
seven states, ranging from inception (commencement of activity, or renewed activity following
a shutdown), waxing, steady discharge, climax, and waning leading to column collapse or
shutdown (decrease to zero intensity). Some deposits include intercalated water-flushed ash-
rich beds having a bimodal grain size. Other examples of hon-homogeneity include
phreatoplinian ashes that may alternate with the plinian pumice as though modulated by a
delicate balance in water flux, and still other eruptions may switch completely from dry to wet
conditions when the column wanes towards the latest stages of the eruptions. Pink pumice
occurs in some deposits and is totally absent in others. We infer that it oxidized during
temporary storage in or around the vent. Lithics are ubiquitous, and concentrations of them
may indicate vent-wall collapses and explosive ejection of some of the resulting debris. Some
lithic-rich horizons neither coincide with apparent variations in the plinian discharge nor
interrupt it, as is the case with some rain-flushed bimodal beds. The events that produced
these incongruent beds proceeded synchronously with, but independent of, the main plinian
discharge, in an isolated portion of the vent system (such as a subsidiary vent). Other
variations of density, vesicularity and crystallinity among the eruption products record the pre-
and syn-eruptive history of the magma. A local inverse relationship between pumice density
and crystallinity of one eruptive unit is inferred to reflect a control by crystals on vesiculation
and fragmentation. (C) 2001 Elsevier Science B.V. All rights reserved.
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subgroup plinian eruptions from Okataina Volcanic Centre, New Zealand.” Journal of Volcanology
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The rhyolitic Okataina Volcanic Centre in the TVZ experienced 12 plinian eruptions in the period
between 31 and similar to43 ka and their deposits are known as the Mangaone Subgroup.
These pyroclastic deposits total 77 km(3). The mean Mangaone eruption volume is 6.0 km(3),
although erupted volumes alternate between large and small throughout the subgroup and are
nearly bimodal (42% are <0.5 km(3) DRE, and the remaining 58% are greater). Peak eruption
intensities (mass discharge rates) of most of the plinian eruptions have been determined from
lithic size distributions and theoretical models of pyroclast fallout from eruption plumes. Values
range over more than an order of magnitude, from 6.2 x 10(7) to 3.9 x 10(8) kg s(-1). The total
erupted masses (or ‘'magnitudes’) of the units varies over a range of a factor of 60, from 2.5 x
10(11) to 1.5 x 10(13) kg. There is no apparent correlation between eruption intensities and the
presence of pyroclastic flows: only two of the seven deposits with intensities >10(8) kg s(-1)
have associated pyroclastic flows. There is a positive correlation between the intensity and the
magnitude of the eruption, supporting previous models that suggest that intensity is positively
related to the size of the magma chamber feeding the eruption. When compared with plinian
eruptions from other volcanoes, the Mangaone Subgroup deposits fali in the middle of both the
magnitude and intensity ranges, although they tend to have somewhat higher intensities at a
given mass. Some deposits present inverse grading due to an increase in the eruption
intensity as the eruption progressed. We examined temporal variations in column height and
intensities in two of the 12 eruptions (units D and F) in detail using individual beds that
represent successive chronostratigraphic levels. Minimum eruption durations were estimated
for all units from modelled whole-deposit isopach data and compared with those from the
individual beds of units D and F; the latter appear to result in more realistic eruption durations.
The biggest of the Mangaone Subgroup eruptions had relatively high destructive potentials
(areas up to 4200 km(2) were buried beneath 1 m of pumice fall). Eruptions like those
occurring today could also pose a hazard to major population centres if the wind dispersed
them towards such centres. (C) 2001 Elsevier Science B.V. All rights reserved.

Jurado-Chichay, Z. and G. P. L. Walker (2002). "Erratum to: "The intensity and magnitude of the
Mangaone subgroup plinian eruptions from Okataina Volcanic Centre, New Zealand" (vol 111, pg
219, 2001)." Journal of Volcanology and Geothermal Research 116(3-4): 361-362.

Knight, M. D. and G. P. L. Walker (1988). "Magma Flow Directions in Dikes of the Koolau Complex,
Oahu, Determined from Magnetic Fabric Studies." Journal of Geophysical Research-Solid Earth and
Planets 93(B5): 4301-4319.

Knight, M. D., et al. (1986). "Stratigraphy, Paleomagnetism, and Magnetic Fabric of the Toba Tuffs -
Constraints on the Sources and Eruptive Styles." Journal of Geophysical Research-Solid Earth and
Planets 91(B10): 355-382.

Lazi, F. and G. P. L. Walker (1968). "Mount Etna." Geographical Magazine 40: 929-935.

Leedal, G. P. and G. P. L. Walker (1950). "A Restudy of the Ingletonian Series of Yorkshire."
Geological Magazine 87(1): 57-66.

Leedal, G. P. and G. P. L. Walker (1954). "Tear faults in the Barnesmore area, Donegal." Geological
Magazine 91(2): 116-120.

Lirer, L., et al. (1973). "2 Plinian Pumice-Fall Deposits from Somma-Vesuvius, Italy." Geological
Society of America Bulletin 84(3): 759-772.




Mcdougall, 1., et al. (1976). "Potassium-Argon and Paleomagnetic Analysis of Icelandic Lava Flows -
Limits on Age of Anomaly 5." Journal of Geophysical Research 81(8): 1505-1512.

Mcphie, J., et al. (1990). "Phreatomagmatic and Phreatic Fall and Surge Deposits from Explosions at
Kilauea Volcano, Hawaii, 1790 Ad - Keanakakoi Ash Member." Bulletin of Volcanology 52(5): 334-
354.

Moberly, R. and G. P. L. Walker (1987). Coastal and volcanic geology of the Hanauma Bay area,
Oahu, Hawaii. Cordilleran Section of the Geological Society of America. M. L. Hill, Geological
Society of America. 1: 5-10.

The Hanauma Bay-Koko Fissure area occupies the southeastern tip of the island of Oahu, Hawaii
(Fig. 1), and is shown on the Koko Head 71/2-minute Quadrangle. The Geologic Map of Oahu
(1:62,500; Stearns, 1939) is out of print. A 1:500,000 colored geologic map of the state and
generalized chart shows the Honolulu and Koolau volcanic groups-relative to other rock units
(Bennison, 1974).Access is easy by automobile. Buses of No. 1 route, marked “Lunalilo Home
Road,” give frequent service from Honolulu to the Lunalilo Home Road point described below
as mileage point zero. Buses of No. 58 route travel from Waikiki to that point. Traffic on the
winding, narrow highway between stops 2 and 4 demands caution as does high surf on the
seacliff. The area is within a park offering generally free access.

Moorbath, S. and G. P. L. Walker (1965). "Strontium Isotope Investigation of Igneous Rocks From
Iceland." Nature 207(4999): 837-840.

Roobol, M. J., et al. (1974). Physico-chemical characters of the Andean volcanic chain between
latitudes 21° and 22° South. Symposium
International de Volcanologial, Int. Assoc. of Volcanol. and Chem. of Earth’s Inter., , Santiage, Chile.

Rowland, S. K. and G. P. L. Walker (1987). "Toothpaste lava: Characteristics and origin of a lava

structural type transitional between pahoehoe and aa." Bulletin of Volcanology 49(4): 631-641.

Toothpaste lava, an important basalt structural type which illustrates the transition from pahoehoe to
aa, is particularly well displayed on the 1960 Kapoho lava of Kilauea Volcano. Its transitional
features stem from a viscosity higher than that of pahoehoe and a rate of flow slower than that
of aa. Viscosity can be quantified by the limited settling of olivine phenocrysts and rate of flow
by field observations related to the low-angle slope on which the lava flowed. Much can be
learned about the viscosity, rheologic condition, and flow velocity of lavas long after
solidification by analyses of their structural characteristics, and it is possible to make at least a
semiquantitative assessment of the numerical values of these parameters.

Rowland, S. K. and G. P. L. Walker (1988). "Mafic-Crystal Distributions, Viscosities, and Lava
Structures of Some Hawaiian Lava Flows." Journal of Volcanology and Geothermal Research 35(1-
2): 55-66.

Rowland, S. K. and G. P. L. Walker (1990). "Pahoehoe and Aa in Hawaii - Volumetric Flow-Rate
Controls the Lava Structure.” Bulletin of Volcanology 52(8): 615-628.

Self, S., et al. (1974). "1973 Heimaey Strombolian Scoria Deposit, Iceland." Geological Magazine
3(6): 539-548.




Self, S., et al. (1996). "A new model for the emplacement of Columbia River Basalts as large,

inflated pahoehoe lava flow fields." Geophysical Research Letters 23(19): 2689-2692.

Extensive flows of the Columbia River Basalt (CRB) Group in Washington, Oregon, and Idaho are
dominantly inflated compound pahoehoe sheet lavas. Early studies recognized that CRB lavas
are compound pahoehoe flows, with textures suggesting low flow velocities, but it was thought
that the great thickness and extent of the major flows required very rapid emplacement as
turbulent floods of lava over a period of days or weeks. However, small volume (<1 km(3))
compound pahoehoe flows on Kilauea, Hawai'i, demonstrate that such flows can thicken by at
least an order of magnitude through gradual inflation and the same mechanism has been
proposed for larger (10-20 km(3)) pahoehoe flows in Iceland. The vertical distribution of
vesicles and other morphologic features within CRB lava flows indicate that they grew similarly
by inflation. Small pahoehoe lobes at the base and top of many CRB pahoehoe lava flows
indicate emplacement in a gradual, piecemeal manner rather than as a single flood. We
propose that each thick CRB sheet flow was active for months to years and that each group of
flows produced by a single eruption (a flow field) was emplaced slowly over many years.

Self, S. and G. P. L. Walker (1994). Ash clouds: characteristics of eruption columns. Volcanic Ash
and Aviation Safety: Proceedings of the First International Symposium on Volcanic Ash and Aviation
Safety.

Sparks, R. S. J., et al. (1973). "Products of ignimbrite eruptions." Geology 1(3): 115-118.

Sparks, R. S. J. and G. P. L. Walker (1973). "Ground Surge Deposit - Third Type of Pyroclastic
Rock." Nature-Physical Science 241(107): 62-64.

Sparks, R. S. J. and G. P. L. Walker (1977). "Significance of Vitric-Enriched Air-Fall Ashes
Associated with Crystal-Enriched Ignimbrites." Journal of Volcanology and Geothermal Research
2(4): 329-341.

Tamrazyan, G. P. and G. P. L. Walker (1968). "Volcanoes in the Caspian Sea." Geographical
Magazine 40: 774-775.

Ui, T. and G. P. L. Walker (1984). Volcanology of the Koya Ash Flow. A Progress Report of the US-
Japan Cooporative Science Program.

Wadge, G., et al. (1975). "Output of Etna Volcano." Nature 255(5507): 385-387.

Walker, G. P. L. (1948). "A Preliminary Note on the Metamorphic Rocks of the Portmuck Area,
Islandmagee, County Antrim." The Irish Naturalists' Journal: 165-168.

Walker, G. P. L. (1951). "The amygdale minerals in the Tertiary lavas of Ireland. I. The distribution of
chabazite habits and zeolites in the Garron plateau area, County Antrim." Mineralogical Magazine
and Journal of the Mineralogical Society 29(215): 773-791.

The origin of the zeolites and associated minerals in vesicles in lavas is a subject on which there is
considerable difference of opinion. In general there are two main views: that they are due to
the action of percolating surface waters upon thc original minerals of the rock; or are
associated with some stage of the cooling processes, as an after-effect of volcanism.




Walker, G. P. L. (1958). "Geology of the Reydarfjordur area, Eastern Iceland." Quarterly Journal of

the Geological Society 114(1-4): 367-393.

A succession of nearly 15,000 feet of volcanic rocks, mostly plateau-basalt lavas, is described from
the Reydarfjordur area. This area is in the middle of the large Tertiary outcrop of eastern
Iceland, and the rocks described constitute the lower parts of the exposed succession there.
They dip uniformly west-south-west at 3-7 degrees. Tholeiites, olivine-basalts, and porphyritic
basalts rich in phenocrysts of basic plagioclase make up the bulk of the lava pile, and there is
little sign of any systematic distribution of these types. Lavas of a particular type tend to form
groups of flows, and these can be readily mapped in the field and clearly have a wide
horizontal extension. Two long periods of acid volcanism are distinguished, both having given
rise to a considerable bulk of acid and intermediate lavas and pyroclastic rocks. Two more acid
volcanic episodes are represented in the mapped ground by acid tuffs, and a fifth is
represented by the copious outpourings of acid and intermediate lavas and pyroclasts of the
Thingmuli central volcano which was later built on the platform of plateau lavas described in
this paper. The bulk of the lavas are regarded as the product of fissure eruption, and two
examples have been found of a lava connected to its dyke feeder. The dyke swarm in the area
is estimated to contain over 500 dykes, mostly basic, with a general northerly trend.

Walker, G. P. L. (1959). "Some observations on the Antrim basalts and associated dolerite
intrusions." Proceedings of the Geologists' Association 70(2): 179-205.

Walker, G. P. L. (1959). "The amygdale minerals in the Tertiary lavas of Ireland. Il. The distribution
of gmelinite." Mineralogical magazine and journal of the Mineralogical Society 32(246): 202-217.

Walker, G. P. L. (1960). "The amygdale minerals in the Tertiary lavas of Ireland. V. The crystal habit
of calcite." Mineralogical magazine and journal of the Mineralogical Society 32(251): 609-618.

Walker, G. P. L. (1960). "An occurrence of mugearite in Antrim." Geological Magazine 97(1): 62-64.

Walker, G. P. L. (1960). The geology of North-East Ireland. Proc. Geol. Ass.

Walker, G. P. L. (1960). "Zeolite Zones and Dike Distribution in Relation to the Structure of the

Basalts of Eastern Iceland.” The Journal of Geology 68(5): 515-528.

Amygdale minerals in the Tertiary basalt lavas of eastern Iceland have a well-marked zonal
distribution; the flat-lying zones mapped in the field bear no relationship to the lava stratigraphy
and are inferred to be approximately parallel to the original top of the lava pile. An independent
method of deducing the position of this is available, depending on the fact that the intensity of
the Tertiary dike swarm in the area everywhere diminishes upward; extrapolation gives the
altitude of zero intensity, which is in good agreement with the altitude of the original top of the
lavas deduced from the mineral zones. Both support the observation that the lavas thin up-dip,
and the implications of this on the interpretation of the structure and geology of Iceland are
discussed.

Walker, G. P. L. (1960). "The Amygdale Minerals in the Tertiary Lavas of Ireland. Ill. Regional
Distribution.” Mineralogical Magazine 32: 503-527.

Walker, G. P. L. (1962). "A note on occurrences of tree remains within the Antrim Basalts."
Proceedings of the Geologists' Association 73(1): 1-IN1.




Walker, G. P. L. (1962). "Low-potash gismondine from Ireland and Iceland." Mineralogical Magazine
and Journal of the Mineralogical Society 33(258): 187-201.

Walker, G. P. L. (1962). "Tertiary welded tuffs in Eastern Iceland.” Quarterly Journal of the

Geological Society 118(1-4): 275-290.

The welded acid tuffs that are a minor constituent of the volcanic pile are hard felsitic rocks, usually
highly vesicular, with a basal glassy layer. They usually have the characteristic microtexture of
welded tuffs, but field criteria are more reliable in distinguishing them from lavas and non-
welded tuffs. An isopach map is given of the Skessa tuff, which is the product of a single
subaerial eruption. The original extent of the welded parts of this tuff is estimated to have been
100 square miles, and its average thickness 25 to 30 feet ; peripheral outcrops are not welded,
and cover an additional 70 square miles. In the welded parts the tuff particles were deformed,
roughly aligned, and welded together under their own weight and momentum and the
accumulated tuff remained plastic long enough for vesicles to form.A classification of tuff
deposits into five grades is proposed which is based on the plasticity and temperature of the
tuff particles. The Skessa tuff is a representative of the rather rare grade in which the particles
had the highest plasticity and, presumably, temperature. Bubbles of basaltic glass that occur in
the tuff appear to indicate simultaneous eruption of acid and basic magma.

Walker, G. P. L. (1963). "The Breiddalur central volcano, eastern Iceland." Quarterly Journal of the

Geological Society 119(1-4): 29-63.

The Tertiary central volcano of Breiddalur, the first to be described of several--perhaps many--such
volcanoes in Iceland, has a volume of about 100 cubic miles of basic, intermediate, and acid
lavas and pyroclastic rocks, with a maximum thickness of 5000 to 6000 ft. The basic lavas are
unusually thin owing to the fact that they were erupted on a sloping surface. The central
volcanicity contrasts with the flood-basalt fissure-eruptions of the surrounding country; at times
the volcano stood up as a co ne above the flood-basalt plains, but flood-basalts were all the
time being erupted; they were interdigitated with the products of the volcano (so strikingly that
the term cedar-tree volcano' seems appropriate), and later completely buried it. The core of the
volcano is marked by a profusion of acid lavas, pyroclastic rocks, and minor intrusions; in it the
rocks are drastically altered and show variable and sometimes abnormally high dips indicative
of cauldron-sub- sidence. A swarm of dykes locally constituting as much as 20 per cent of the
country passes through the core. The rocks above the core probably in part occupy a crater or
caldera; they include agglomerate containing blocks of granophyre, granite, and gabbro from
inferred syngenetic intrusions below the volcano; a palagonite-tuff and breccia with basalt
pillows, probably form- ed in a crater lake; two welded acid tufts; and a thick rhyolite flow joined
to its plug-feeder. Acid rocks are mostly concentrated in or near the core, except for a
spectacular group of parasitic rhyolites in which all stages in uncovering of the plug-feeders by
erosion are seen. Simultaneous eruption of basic and acid magma from the same orifice is
evidenced by one rock, which represents an emulsion of the two magmas, and also by a
composite lava, with basic and acid components, which was erupted from a composite dyke.

Walker, G. P. L. (1964). "Geological investigations in eastern Iceland." Bulletin Volcanologique 27(1):
351-363.

Walker, G. P. L. (1964). "Iceland's volcanoes." The Times Science Review(51): 3-5.

Walker, G. P. L. (1965). "Some aspects of Quaternary volcanism in Iceland." Trans. Leicester Liter.
& Phil. Soc. 59: 25-39.




Walker, G. P. L. (1966). "Acid volcanic rocks in Iceland.” Bulletin Volcanologique 29(1): 375-402.

Acid rocks make up about 10% of the whole Tertiary volcanic pile in eastern Iceland, or some 800
km1 of rocks between sea level and the summit level. Approximately half are extrusive flows,
which range in form from steep-sided domes to tabular flows and have individual volumes of
up to 2.5 km1. Most of the other half consists of acid pyroclastic rocks, in which ignimbrites
(pyroclastic flow deposits) and air-fall tuffs or agglomerates are equally abundant. Composite
lavas and mix-lavas, in which basic and acid magmas were erupted together, are common and
so are the corresponding minor intrusions and pyroclastic rocks.

Walker, G. P. L. (1967). "Thickness and viscosity of Etnean lavas." Nature 213(5075): 484-485.

Walker, G. P. L. (1967). "Volcanics of Eastern Iceland." Spectrum December: 9-13.

Walker, G. P. L. (1968). "The Productivity of Volcanoes." Royal School of Mines Journal 17: 166-
173.

Walker, G. P. L. (1969). "The breaking of magma." Geological Magazine 106(2): 166-173.

Walker, G. P. L. (1970). "Climate Accidents in Landscape-Making and Volcanoes as Landscape
Forms - Cotton, CA." Geographical Journal 136(Dec): 633-634.

Walker, G. P. L. (1970). The distribution of amygdale minerals in Mull and Morvern (Western
Scotland), The University of Saugar, India.

Walker, G. P. L. (1971). "Grain-size characteristics of pyroclastic deposits." Journal of Geology
79(6): 696-714.

Walker, G. P. L. (1971). "Viscosity Control of Composition of Ocean Floor Volcanics." Philosophical
Transactions of the Royal Society of London Series a-Mathematical and Physical Sciences
268(1192); 727-&.

Walker, G. P. L. (1971). "Compound and Simple Lava Flows and Flood Basalts." Bulletin of
Volcanology 35: 579-590.

Walker, G. P. L. (1972). "Crystal Concentration in Ignimbrites." Contributions to Mineralogy and
Petrology 36(2): 135-&.

Walker, G. P. L. (1972). "Petrology of the volcanic hyaloclastic sandstone." Initial Reports of the
Deep Sea Drill Project 12(365-369).

Walker, G. P. L. (1973). "Brief Account of 1971 Eruption of Mount Etna.” Philosophical Transactions
of the Royal Society a-Mathematical Physical and Engineering Sciences 274(1238): 177-179.

Walker, G. P. L. (1973). "Lengths of Lava Flows." Philosophical Transactions of the Royal Society a-
Mathematical Physical and Engineering Sciences 274(1238): 107-118.

Walker, G. P. L. (1973). "Explosive volcanic eruptions - a new classification scheme." Geologische
Rundschau 62(2): 431-446.



Walker, G. P. L. (1973). "Diminishing Prospects for Heimaey." New Scientist 57: 477.

Walker, G. P. L. (1973). "Volcanoes and Man." Royal School of Mines Journal 22: 29-35.

Walker, G. P. L. (1974). "Volcanic hazards and the prediction of volcanic eruptions." Geological
Society of London Miscellaneous Papers 3: 24-41.

Walker, G. P. L. (1974). "The strombolian scoria fall deposits of 1669 and 1974." United Kingdom
Research on Mount Etna: 24-26.

Walker, G. P. L. (1974). The Structure of Eastern Iceland. Geodynamics of Iceland and the North
Atlantic Area. L. Kristjansson, Springer Netherlands. 11: 177-188.

Walker, G. P. L. (1974). The structure of eastern Iceland. NATO Advanced Study Institute held in
Reykjavik, Iceland, Geodynamics of Iceland and the North Atlantic area. proceedings of the NATO
Advanced Study Institute.

Walker, G. P. L. (1975). "Intrusive sheet swarms and the identity of Crustal Layer 3 in Iceland."”

Journal of the Geological Society 131(2): 143.

The remarkable swarm of inclined basic intrusive sheets found in the deeply dissected part of SE
Iceland is believed to constitute part of a widespread layer which, in other parts of the country,
occurs below sea level as the 6.35 km s—1 crustal layer revealed by seismic refraction studies.
A simple mechanism for the generation of the sheet swarm is proposed, based on the
contrasted density gradients of crust and uprising magma: basic magma rises to the surface
when its density is everywhere less than the bulk density of the rocks it cuts, otherwise it is
often diverted laterally to form an intrusive sheet where its density equals that of the country
rock. Once initiated, density relations in the crust are such that the swarm is strongly self-
perpetuating in nature. It is believed that more than half of the uprising magma in Iceland has
been so diverted to form the sheet swarm. One corollary is that the crust in Iceland “filters” the
magmas entering it so that only the lighter or those which rise at a high volumetric rate
succeed in passing through to the surface. Confluent sheet gabbro intrusions may develop
when the frequency of uprise of magma batches is high. Sheet swarm cupolas or perched
swarms also occur in central volcanoes, in which the low-density acid volcanic rocks “capture”
uprising magmas.

Walker, G. P. L. (1975). "Excess Spreading Axes and Spreading Rate in Iceland." Nature 255(5508):
468-471.

Walker, G. P. L. (1975). "A new concept of the evolution of the British Tertiary intrusive centres."
Journal of the Geological Society 131(2): 121-141.

Walker, G. P. L. (1975). "Birth of an island. Review of Surtsey: Evolution of life on a volcanic island
by Sturla Fridriksson." New Scientist 67(959): 222.

Walker, G. P. L. (1976). "Spreading Rate in Iceland - Reply." Nature 261(5555): 75-76.

Walker, G. P. L. (1977). "Metodi geologici per la valutazione del rischio vulcanico." Atti Conv |
vulcani attivi dell’'area napoletana. Regione Campania, Napoli: 53-60.




Walker, G. P. L. (1979). "Volcanic Ash Generated by Explosions Where Ignimbrite Entered the Sea."
Nature 281(5733): 642-646.

Walker, G. P. L. (1980). "The Taupo Pumice - Product of the Most Powerful Known (Ultraplinian)
Eruption.” Journal of Volcanology and Geothermal Research 8(1): 69-94.

Walker, G. P. L. (1981). "Generation and Dispersal of Fine Ash and Dust by Volcanic-Eruptions."
Journal of Volcanology and Geothermal Research 11(1): 81-92.

Walker, G. P. L. (1981). "Characteristics of Two Phreatoplinian Ashes, and Their Water-Flushed
Origin." Journal of Volcanology and Geothermal Research 9(4): 395-407.

Walker, G. P. L. (1981). "Plinian eruptions and their products.” Bulletin volcanologigue 44(3): 223-
240.

Walker, G. P. L. (1981). Volcanological applications of pyroclastic studies. Tephra Studies, Springer:
391-403.

Walker, G. P. L. (1981). New Zealand case histories of pyroclastic studies. Tephra Studies,
Springer: 317-330.

Walker, G. P. L. (1981). "The Waimihia and Hatepe plinian deposits from the rhyolitic Taupo
Volcanic Centre." New Zealand journal of geology and geophysics 24(3): 305-324.

Walker, G. P. L. (1982). "Volcanic Hazards." Interdisciplinary Science Reviews 7(2): 148-157.

Walker, G. P. L. (1982). "Topographic evolution of eastern Iceland.” Jokull(32): 13-20.

Walker, G. P. L. (1982). The Eruptions of Andesitic Volcanoes. Orogenic Andesites. R. S. Thorpe.
Chichester, England, Wiley: 403-413.

Walker, G. P. L. (1983). "Ignimbrite Types and Ignimbrite Problems." Journal of Volcanology and
Geothermal Research 17(1-4): 65-88.

Walker, G. P. L. (1984). "Downsag Calderas, Ring Faults, Caldera Sizes, and Incremental Caldera
Growth." Journal of Geophysical Research 89(Nb10): 8407-8416.

Walker, G. P. L. (1984). "Characteristics of Dune-Bedded Pyroclastic Surge Bedsets." Journal of
Volcanology and Geothermal Research 20(3-4): 281-296.

Walker, G. P. L. (1985). "Origin of Coarse Lithic Breccias near Ignimbrite Source Vents." Journal of
Volcanology and Geothermal Research 25(1-2): 157-171.

Walker, G. P. L. (1986). "Koolau Dike Complex, Oahu - Intensity and Origin of a Sheeted-Dike
Complex High in a Hawaiian Volcanic Edifice." Geology 14(4): 310-313.

Walker, G. P. L. (1987). "Pipe Vesicles in Hawaiian Basaltic Lavas - Their Origin and Potential as
Paleoslope Indicators." Geology 15(1): 84-87.



Walker, G. P. L. (1987). The dike complex of Koolau volcano, Oahu: internal structure of a Hawaiian
rift zone. Volcanism in Hawaii. R. W. Decker, T. L. Wright and P. H. Stauffer, U.S. Geological Survey
Professional Paper 1350: 961-993.

Walker, G. P. L. (1988). "Three Hawaiian Calderas - an Origin through Loading by Shallow
Intrusions." Journal of Geophysical Research-Solid Earth and Planets 93(B12): 14773-14784.

Walker, G. P. L. (1988). Entries: "Palagonite” and "Explosive volcanic eruptions classification”. The
Encyclopedia of Igneous and Metamorphic Petrology. D. R. Bowes. New York, Van Reinhold.

Walker, G. P. L. (1989). "Gravitational (Density) Controls on Volcanism, Magma Chambers and
Intrusions." Australian Journal of Earth Sciences 36(2): 149-165.

Walker, G. P. L. (1989). "Spongy Pahoehoe in Hawaii - a Study of Vesicle-Distribution Patterns in
Basalt and Their Significance." Bulletin of Volcanology 51(3): 199-209.

Walker, G. P. L. (1990). Modern volcanic concepts-Basalt volcanic systems. Pacific Rim Congress,
Parkville, Victoria, Australia, Australasian Institute of Mineralogy and Metallurgy.

Walker, G. P. L. (1990). "Geology and volcanology of the Hawaiian Islands." Pacific Science 44:
315-347.

Walker, G. P. L. (1990). Geology. Manual of the Flowering Plants of Hawaii. W. L. WWagner, D. R.
Herbst and S. H. Sohmer. Honolulu, University of Hawaii Press.

Walker, G. P. L. (1990). Entries: "Koolau", "Honolulu Vents", "Kalaupapa and Mookuhooniki".
Volcanoes of North America. C. A. Wood and J. Kienle, Cambridge Unviersity Press: 324-327, 330-
331.

Walker, G. P. L. (1991). Origin of vesicle type and distribution patterns in the Xitle pahoehoe basalt
in Mexico City. Am. Geophys. Un., Min. Soc. Am., Fall Meeting, Baltimore, Programme with
Abstracts, 1991.

Walker, G. P. L. (1991). "Structure, and origin by injection of lava under surface crust, of tumuli, “lava

rises”, “lava-rise pits”, and “lava-inflation clefts” in Hawaii." Bulletin of Volcanology 53(7): 546-558.

Tumuli are positive topographic features that are common on Hawaiian pahoehoe lava flow fields,
particularly on shallow slopes, and 75 measured examples are presented here to document
the size range. Tumuli form by up-tilting of crustal plates, without any crustal shortening, and
are thus distinguished from pressure ridges which are up-buckled by laterally directed
pressure. The axial or star-like systems of deep clefts that characterize tumuli are defined here
as “lava-inflation clefts”; their tips advanced into red-hot lava and they widened as uplift
proceeded and while the lava crust was thickening. Flat-surfaced uplifts, formed like tumuli by
injection of lava under a surface crust, were previously called pressure plateaus, but “lava rise”
is proposed instead. The pits that abound among lava rises, previously attributed to collapse or
subsidence, are generally formed because the lava around them rose, and the name “lava-rise
pit” is proposed. Unique examples of tumuli and lava rises, from which lava drained out under
a surface crust 1.5 to 2.5 m thick, are described from Kilauea caldera. These examples show
that in tumuli and lava rises the crust floats on considerable bodies of fluid lava, and is able to




do so because of its higher vesicle content: the fluid lava loses many of its gas bubbles during
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expected by compression of a uniform mass of gas per unit mass of lava.
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smooth-surfaced and grew mainly by stretching of their skin, whereas disruption of the skin
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stress trajectories causes sheets to be non-horizontal, and this combined with subsidence
increasing toward the thicker part of the sheet wedge produces the inward and inwardly
increasing dip that characterizes cone-sheet complexes. This mechanism for cone sheets
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