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Rupturing of the Awatere Fault during the 1848 October 16 Marlborough
earthquake, New Zealand: historical and present day evidence
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Abstract Evidence from newspaper reports, diaries and
journals, related first-hand information, an 1854 survey map
of the lower part of the Awatere Valley, and reports by
geologists between 1856 and 1890, indicates that surface
rupturing occurred on the Awatere Fault during the 1848
October 16 earthquake and not on the Wairau Fault as
previously inferred. The rupture was initially described as a
“fissure”, “crack”, and later as a “rent”, and although it
extended for c. 105 km (from the coast to Barefell Pass), it
was not termed a fault because displacement of the land
surface or strata across the rupture could not be determined.
The coincidence of the 1848 earthquake “rent” and the
Awatere Fault was first demonstrated by Alexander McKay
in 1885.

Present day evidence of the 1848 Awatere Fault rupture
is indicated by a depression between 0.6—1.5 m wide and
¢. 0.3 m deep that has the appearance of an infilled fissure
similar to that described in early reports. The smallest and
freshest displacements along the fault (15 displacements; 12
localities, most within c. 20 km of the coast) range between
4 and 8 m dextral with both the southeast and northwest sides
variably upthrown between 3.5 and 0.4 m. Dextral and
vertical displacement appears to decrease towards the coast,
consistent with a low rate of late Quaternary slip (<1.4 mm/
yr) and the inferred termination of the fault in Cook Strait.
The 1848 rupture apparently bypassed the ENE-striking
Molesworth section of the Awatere Fault, which implies that
the intersection (near Molesworth Station) between this
strand and the eastern section of the fault that reaches the
coast may be an important mechanical boundary controlling
the location of earthquake rupture segments along the Awatere
Fault.

Reassessment of felt intensities (based on contemporary
descriptions), minimum fault rupture length (105 km), and
average dextral displacement (6 m), indicates a magnitude
for the 1848 earthquake of M 7.4-7.5.
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INTRODUCTION

Contemporary reports of ground damage during the 1848
October 16 earthquake(s), although brief, were based on
observation. Although much of the flat land in the Wairau
and Awatere Valleys, Marlborough, was found to be
extensively fissured after the earthquake, one fissure in
particular gained importance because of its extraordinary
length. In none of the accounts was the term “fault” used for
this feature. Although geological terminology in the early
nineteenth century equated “fissures” with faults and
earthquakes, “fissures”, “cracks” or “rents” that formed
during earthquakes were differentiated from faults (also
known as “shifts” or “slips”) where displacement of rock
strata, mineral veins, or the land surface could be demonstrated
(e.g., Lyell 1865). A typical definition, quoted by Buckland
(1836), defined faults as,

... fissures traversing the strata, extending often for several
miles, and penetrating to a depth, in very few instances
ascertained; they are accompanied by a subsidence of the strata
on one side of their line, of (which amounts to the same thing)
an elevation of them on the other; so that it appears, that the
same force which has rent the rocks thus asunder, has caused
one side of the fractured mass to rise, and the other to sink.—
The fissures are usually lined with clay.

It was not until Sir Charles Lyell’s accounts of New
Zealand’s largest historical earthquake (M 8.1-8.2; Grapes
& Downes 1997) in 1855 (Lyell 1856a, b; 1868) that the
relationship between vertical faulting and earthquakes on a
regional scale became widely known. In New Zealand, this
realisation became apparent when Alexander McKay (1902),
the government geologist, wrote:

The connection between earthquake disturbances ..... and
continuous and long-extended lines of fracture along valleys
bounded by mountain-ranges was manifested in the case of the
re-opening of the Awatere line of fracture in 1848, and of a like
opening along the eastern base of the Rimutaka Mountains in
18535; but it was not till 1885 that the coincidence and identity
of these superficial rendings with great lines of fault was
established.

In his memoir dealing with the Marlborough earthquakes
of 1848, Eiby (1980) concluded that fault breakage took
place along the Wairau Fault and not the Awatere Fault. He
stated that “persistent tradition” of movement on the Awatere
Fault during the 1848 earthquake “... has been to obscure the
historic reports of other ground deformations that may
reasonably be interpreted as fresh displacements of the
Wairan Fault” and that “no contemporary account of
movement on the Awatere Fault exists”. On the basis of
historical evidence (including “historic reports” used by






