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1. Introduction

Let 7: X — A be a semistable family of projective algebraic varietiegrothe
unit disk. In other wordsy is flat and projective oveA , smooth over* = A — {0},
and the central fibet =~(0) is a divisor with normal crossings without multiple
components. We writé(, :#"(¢) for t € A* and X* := X — Y. There is the Wang
exact sequence

1.1) coo— HY(X*, Q) — H(X,, Q) & HY(X,,Q) — HT(X*,Q) — -+~
and the localization exact sequence
(12) - — H{(X,Q — H!(X,Q) — H!(X",Q) — H{™(X,Q) — -,

Here N denotes the log monodromy aroufnd = A —{0}. Combining those sequences
and the natural isomorphistiH? X(Q) ~ H4(Y, Q), we obtain a sequence
(1.3)

© = HIA(X,, Q) = HY(X, Q) — HU(Y,Q) — HU(X,,Q) ™ H!(X,,Q) — --- .

This is called theClemens-Schmid sequende theorem of Clemens and Schmid says
that the sequence (1.3) is exact (§B]). In particular, the first piece

(1.4) HY(Y,Q) — H(X,, Q) = H'(X,, Q)

is called thelocal invariant cycle theorenf[3, (5.12)]).

In [2, (12.3.1)], S. Usui et al. proposed a problem whether @iemens-Schmid
sequence (1.3) or (1.4) is exact when we remove the assumittéd = is proper. In
this paper, we give a necessary and sufficient condition Hat the sequence (1.4) is
exact whenr is a semistable family of open curves. In particular, we des the
Clemens-Schmid sequences of non-proper families are raut éx general.
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