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ILLUSTRATED BY THE BAJA BRITISH
COLUMBIA CONTROVERSY
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ABSTRACT. We present two mutually contradictory hypotheses for
the mid- and Late Cretaceous paleogeography of the western margin of
North America. In Hypothesis A, representative of a family of models
based on geologic evigence, the Insular and Intermontane superter-
ranes and the intervening mid-Cretaceous Coast Mountains orogen
were situated in their present positions relative to cratonic North
America, 90 my ago. In the alternative Hypothesis B, based on paleomag-
netic data, the Insular superterrane and the Coast Mountains orogen
along its eastern edge were situated 3000 km south of their present
positions, 90 my ago. This crustal element, Baja British Columbia, then
moved northward between 90 and 70 Ma along the hypothetical, coast-
parallel, Baja B.C. fault system. At 70 Ma, Baja British Columbia was
Juxtaposed with the western part of the Intermontane superterrane,
which lay 1100 km south of its present position, Between 70 and 50 Ma,
the composite block moved northward an additional 1100 km along the
hypothetical Intra-Quesnellia fault, located within the Intermontane
superterrane,

A goal of the hypothetico-deductive scientific method is the elimi-
nation of false hypot?]eses using empirical tests. A review of the logical
arguments governing this method shows that if two comtradicto
hypotheses are judged to have non-negligible prior probabilities—if
both have a significant likelihood of being true—then a crucial test can
potentially lead to the refutation of one hypothesis and provide empiri-
cal support for the alternative. A crucial test is possible when an
observational prediction of one model is prohibited by an alternative
model. To evaluate whether hypothesis A or B can be ruled out by
geologic evidence, we propose four crucial tests independent of paleo-
magnetic tests. To test the Baja British Columbia hypothesis, poten-
tially useful geologic evidence includes: (1) the provenance of detritus
in mid-Cretaceous strata in the Methow and Tyaughton basins; (2) the
provenance of detritus in Fre-Late Campanian strata in the Nanaimo
Group; (3} offset geologic features in Baja British Columbia matchin
counterparts in southwestern California and northwestern Mexico; an
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(4) Late Cretaceous or older geologic features limiting offset across the
transcurrent Baja B.C. fault to <1000 km.

INTRODUCTION

[The investigalor] is not restricted io the employment of one hypothesis at a time. There s

indeed an advaniage in enteviaining several at once, for then i is possible Lo discover their

mutnal antagonisms and inconsistencies, and to devise crucial tests—tests which will

necessarily debar some of the hypotheses from further consideration. . . .

In the testing of hypotheses lies the prime difference between the investigator and the
theorist. The one seeks diligently for the facts which may overthrow his tentative theory, the

other closes his eyes lo these and searches only for those which will sustain i,

G. K. Gilbert (1886)

One of the goals of tectonic analysis is the invention and evaluation of
hypotheses specifying the paleogeographic positions and configurations
of major crustal elements, plate boundaries, and regional structures. In
several instances, hypotheses or models—these terms are used inter-
changeably here—for the late Mesozoic and early Cenozoic paleogeogra-
phy of the western margin of North America that are based on paleomag-
netic data differ significantly from models based on geologic evidence.
For example, some workers interpret paleomagnetic inclinations shal-
lower than those expected for cratonic North America to indicate that
certain units or terranes in figure 1 (Insular and Intermontane superter-
ranes; Salinian block; Peninsular Ranges batholith} were displaced 1000
km or more northward along the margin of North America after Early
Cretaceous time (Irving and Wynne, 1990; Champion, Howell, and
Gromme, 1984; Lund and Bottjer, 1991; Beck, 1991; Ague and Bran-
don, 1992, 1996; Irving and others, 1995; Wynne and others, 1995).
Other workers argue that, in each case, the geologic and paleomagnetic
evidence is consistent with total post-middle Cretaceous displacements of
at most a few hundred kilometers (Butler and others, 1989; Price and
Carmichael, 1986; Butler, Dickinson, and Gehrels, 1991; Gastil, 1991).

We argue that scientific controversies like these should be subjected
to systematic tests, designed to assess whether a particular hypothesis is
true or false. A geologic test, as we use the term here, evaluates whether
certain consequences deduced from a paleogeographic model are con-
firmed (supported) by or disconfirmed {(contradicted} by geologic evi-
dence. For example, the expected provenance of sediments deposited on
a certain terrane that had not been displaced more than a few hundred
kilometers relative to adjacent, stable North America might be utterly
different from the provenance of sediments on a more far-travelled
terrane. In princple, these contrary consequences can be tested with
geologic evidence. Paleogeographic models can also be tested indepen-
dently using entirely different kinds of evidence, such as paleomagnetic
data or the geographic distribution of fossils.

In our opinion, there are as yet. no standardized and widely accepted
geologic tests for paleogeographic models invoking latitudinal displace-
ments in excess of ~ 1000 km on coast-parallel, transcurrent faults. The
purpose of this paper is to propose and advocate a method of evaluation
based on crucial geologic tests. Such tests involve deducing mutually








































































































































































