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ARSTRACT: The sludy of uncanformitiex has a loag and distinguished hisiory. and incised vafleys have been recognized for mare rhan
70 years. Early descriptions of incised-valley deposits lacked detail, with DBuvial and deliaic iterpretations predominating. Esiuarine
deposits were largely unrccognised umiil advunces 10 our understanding of esluanine sedimenlation permitted more sophisticated trea-
ment af (he fluvisl-inarine transition. Interest in incwed-valey systems hag increased dramalically in the lsxt decade due 10 widespread
application of sequence-siratigraphic concepls.

Following standard definitions. we urge that (he term ~inened valley™ be restricied 1o Nuvislly croded features that are taryee dhaa
a single channel. A loss of wecommaodation space and the resulting formation of incised valleys may aceur in response 1o factors uorclated
to changes in relative sea level: however, all but onc of the examples described in 1he volume are believed to be awsociated with a
drop of relative sea level. Thus, the model proposed by Zaitlin and otherx (this volume) (or this type of incised-valley system is used
o group the papers according 10 which portion of an incised-valley system the deposils represent: yegment /—the ponion beiween the
mouth of the valley und the iaitial highsiand shoreline, which is trunsgressed und overain by marine deposits; segment 2—the neption
occupied by the drowned-valley estuary al the time of maximum Iransgrexsion; and xegment J—ihe incised valtey landward of the limit
of murine festuarine Tacies, which contains and is overlain exclusively hy fluvial depogits. Each segment dixplays a predictable succes-
sion of environments and stratigraphic surfaces, but differences exist bhelween the examples due 10 the poorly uaderstood iniluence of

such Tactors as ihe rate of sediment input and the mignitude and duration of the rclative sca-level Fall and nse.

INTRODUCTION

Incised-valley systems, which are considered in this val-
ume Lo consist of an incised valley and its sedimentary fill,
are 3 volumeltrically minor bul scientifically and econami-
cally impaortant componen( of 1he siraligraphic record, The
current interest in incised-valley fills is due in large mea-
sure 1o the recent populanizalion of seguence stratigraphy.
In th¢ Exxon version. which is 1he 1emplate most widely
used by those working with inciscd-valley sysiems, type |
unconformitics are cammonly marked by the psesence of
incised valleys thal were eraded by Nuwial action during the
relative sea-leve) fall and lowstand (¢.2.. Posamennier and
Vail, 1988: Van Wagoner and others, 1990). Thys. the rec-
ognilion of incised-valley systems is an imporiant criterion
for the idensificalion of séquence boundaries. As a conse-
quence, incised-valley systems are being recognized in rap-
1dly increasing numbens and are being found (o contain sig-
nificant hydrocarbon reserves (¢.g.. Howacd and Whitaker.
1990; Van Wagoner and others, 1990: Zaidin and Shuliz,
1990: Dolsan and others, 1991 Brown, 1993). At the same
time. the potential for sea-level rise as o result of global
warming has increased the need 10 understand the trans-
gressive histary of modem, drowred-valley estuaries. which
serve as harbours. (sheries, waste-disposal sites and rec-
reational arcas for a significant fraction of the world's
population.

The combined influence of these factors has produced a
dramalic mcreuase in research on both modern and ancient
incised-valley systems. This volume is one expression of
this intevest. Because there has been no sysiematic sidy of
incised valleys. cumment work Jacks a conceprual frame-
work, and case siudies commonly stand in isolation. Far
this ceason. we have gathered 1ogether in this valume a set
of modern and ancient examples. in order to develap a bet-

ter understanding of the camplex stratigruphy of incised-
valley syslems.

As background 10 the foliowing contribulions, this intro-
duction will review several general topics thal provide 2
framework [or assessing the relationships between Ihe in-
dividua) examples. These opics include: a review ol carly
work on incised-valley deposits: a discussion of whal does
and docs nol constituic an incised valley, an overview of
the key components of an incised-valley system. and an
outline of the contents ol the volume.

HISTORICAL REVIEW

Although incised-valley systems have not been studied
intenscly until recently. there is an extensive history of re-
search on the subject. Priar o the development of radio-
mietric dating. geologists were very interested in (errestrial-
valley formation. because they believed 1hat the observed
rates of incision could he used 10 estimate (he age of the
earth (e.g.. Lyel), I8523; Dana. (880). Perhaps as 2 result
ol this belief, erosional unconfonmities have long beep rec-
ognised ax significant features of the rock record. and an
enormous and ay Ivnes deeply philosophical licerature exists
on therr recognition, classification. and sigmficance (e.g..
Grabau, 1906; Blackwelder. 1909; Schuchert. 1927: Twen-
hofel, 1936: Krumbein, 1942: Shrock, 1948; Whecler. 195%;
Weller, 1960; Sloss. 1963, Weiner, 1984).

Despite chis interest in unconforminies, relatively hitle at-
lention was directed specifically af incised valleys vr their
fill. For instance. erosional reliel and siralal truncalion. two
ol the Key elements in the recognition of incised valleys
(Van Wagoner and others, 1990: Zaitlin and others, (his
volume), are only (wu of 33 criteria histed by Krumbesn
(1942) as possible indicators of unconformitics. Neverthe-
less, a brief review of North American literalure indicates
that ancient incised-valley systems were recogmised ang de-
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scribed by a number of early workers. Mot of these ex-
amples appear to have been discovered in the course of re-
gional mapping. and their descriptions are buried in
geological-survey repons (¢.g., Wanless, 1931a; Lee and
others, 1918; Pepper and others. 1954). Relatively few were
described in widely circulated journals (¢.g.. Wanless, 1931b;
Wilson, 1948 Siever. 1951). Weller's (1960) texthook is
the only one 10 consider incised valleys. Then as now, the
impetys to document incised-valley deposits was ¢conomic,
as many of the easly examples were hydrocarbon reservoirs.

The three-dimensional geonetry of the sediment body was
of primary interest in much of this early work, with most
incised-valley fills being classified as “shoestring™ or
“channpel™ sands. Indeed, some of these studies provide su-
perb documceniation of the plan geometry of the channel
nevwork . particularly notable examples being Siever's (1951)
siudy of the geomelry of the Mississippian-Pennsylvanian
unconformiiy in southeen [llingis and Pepper and others’
(1954) examinanbon of sandsione distribucion in the Bedford
and Berea Fonmabons (Mississippian) of nocthern Ohio. By
contrast, selatively little auention was paid 1o the deposi-
tiona) environmenl(s) in which the valley il accumulaced.
In many instances, “channe) sand™ was deemed sufficient.
In addision, little effort was made 1o distinguish between
channels in an unbroken progradational succession and in-
cised valleys formed in responsc 1o a base-leve) fall (e.g.,
Wanless and others, 1970) In almost all cases where a spe-
cific environment was suggested, Ihe valley fill was wealed
as a single. undifferentiated entity. Prior (o the 1970's, flu-
vial (e.g.. Sicver. 1951: Siokes, 1961, Harms, 1966) and
deJusic (e.g.. Pepper and others. 1954; MacKenzie, 1965)
interpretations predominated due 1n part 10 the influence of
Fisk's (1944; Fisk and others 1054) seminal work on 1he
Mississippi River icised valley and delta. [n the case of Fi. |.—Puleageographic reconstruction of northern Ohio during middke
delaic inlerpretanons, the confined nature of the deposjls  Buedford Shale (Earty Mississippian) lime. Failure to tully appreciate the

led 1o somc unrealisne paleogeographic reconstructions incised-valley setting of the unit has led (o the urvealistically clongac
form of the inferred “Red Bedford Delta. ™ The areds shown as submerged

(Fig. 1). . . C g on cither side of 1he delia were probably emergent during deposition of
One of the notable exceptions (o the foregoing is Wil-  ne ~ehanne) vands.” After Pepper and others (1954, Plate 13C).

son's (1948) description of Upper Ordovician, valley-fill
deposits in Tennessee. Based largely on paleocurrent in-  fundamentally changed the focus of research and ushered
formation. he proposed thal the sediment moved up-valley in the current phase of work on incised-valley deposits.
from a marine source and inferred a lidally-influenced. es-  Throughout the history ol incised-valley research, valley
tuarine origin for the fill (Fig. 2). Although aspects of this  incision has generally been ascribed to a drop in relalive
interpretation are open (o quesiion (e.g.. why there are no  sea level, bul this interpretation has become more explicil
fluvial deposits in a fluvially-cuc valley). the reconstruction  in (he last fifteen years.
is very modemn in appeusrance and is eaxily reinterpreted in Al the same time, our ability (o recognize estvarine de-
sequence-siratigraphic teams (Fig. 2). For many years, posits, which ace an important component of many incised-
however, 1his remained one of the few estuarine interpre-  valley systems. took a large step forward. At the small scale,
tations of an incised-valley fill. Visser (1930) demonstrated the existence of (idal bundles
From the niid 1960’s 1o early 1980's, the focus of sedi- and neap-spring cyclicily in ¢ross-bedded sands, thercby
mentological research moved away from stratigraphic stud-  providing a means of recognizing the lidal signaturc thal
iex and concentrated ins(ead on the development of “static™  characlenizes many estuarine deposits. On the large scale.
facies madels (Walker, 1992). which emphasised the role  Roy and others (1980) and Roy (1984). tollowing eaclier
of autocyclic processes and largely ignored the influence of  work by Oomkens and Terwiadt (1960), Allen and others
relative sea-leve) changes. Perhaps as a result, there are  (1970), Nelson and Bray ()970). and Reingon (1977) popu-
fewer swudies of incised-valley systems from this period. larised the now widely-used, mpanite lacies model for wave-
The publication of Amecican Association of Petroleum Ge-  dominated estuaries. This mode), which was the first 1o en-
alogists Memoir 26 (Paytan. 1977) and subsequemt elabo-  conmipass the entire lengih of an esluarine system, has since
rajon of the Exxon school of sequence stratigraphy (¢.g.. been exiended 10 all esruares (Dalrymple and others. 1992).
Wilgus and others. 1988; Van Wagoner and others, 1990)  Studies by Kraft and associates (e.g.. Keaft and others, 1673;
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Fig. 2.—Diagrammune cross xeclian showing disinbuolion of facics and depositional eavivenments within i late Ordovicinn incised valley, cengral
Tennessee (afier Wilson. 1948, Fig. 3). with the infemred scquence-straligraphic interpretation (left margin}, SB = scquence boundary; TST =
Iransgressive sysiems tracl; HST = highstand systems tract, WRS = wave ruvinemen( sarface: MFS = maximum dooding sur(ace. The Manmie
shale thickens over the valley due (o ditfcrentia) compaction and remaining (unfilled) rehief. The inforred sbsence of Nuvial sediments a1 1the base
is intrigning. snd it axay be ihat pans of the Lower limestone conglomerate wnd Conglomeratic sandslone are lawsiand (o ransgressive fluvial deposits.

The posilion of transgressive surface is unclear.

Belknap and Kraft. 1985: Kraft and others, 1987) in Del-
aware cswaries provided importani information on the
stratigraphic organisastion and preservalion potential of ¢s-
warine facics I transgressive scuings.

The ficst application of the tripartite model to preserved
deposils appears to have been by Netson and Bray (1970)
in their description of Holocene valley-fill sediments in ihe
ancestra! Sabine River on the Texas shelf (see Nichol and
others, and Thomas and Anderson, this volume, (or further
discussion of this area), Mor¢ recently. Rabmani's (1988)
work on an incised-valley deposit in the Cretaceous of Al-
berta did much to bring this model 10 widespread aaeniion
(see Ainsworth and Walker. this vojume. for a new look
at this unit). Numerous eswarine deposits have now been
dacomented, many of them comprising portions of incised-
valley systems (e.g.. Zaitlin and Shultz, 1984, 1990: Rein-
son and others, 1988; Howard and Whitaker, 1990; Leckie
and Singh, 199(: Rickeus, )991().

As the number of documented incised-valley deposits has
increased in the last few yeass, significant vasiability has
cmerged with respect to the facies present and their strati-
graphic complexity. For example, some incised valleys
contain na fluvial sedimen( at their base (the fill is entirely
estuanne and marine). despite the inference Dhat the valley
was cut by nvers (e.g., Reinson and others. 1988; Panlison,
1991), while others are Jargely 1o entirely filled with fluvral
deposits (e.g., Dolson and others, 1991: Shanley and
McCabe. 1991). Some valleys are filled by a single de-
positional sequence (delned as a simple fill by Zanbn and
others, this volume). wherseas others are interpreled fo con-
win multiple sequences (a compound fill). Ocganising the
flood of new observalions into a wnified mode) or models
will be a key challenge of future research. The important
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elemenis of one such mode) are discussed briefly below.
but before doing this. it is necescary to ¢xamine the range
ol features which might be considered as an incised valley.
Only by restricting discussion to a clearly-defined set of
tewures with a cormmon origin will it be possibie 10 develop
a model that depicts the anticipated stratigraphy accuralely.

TYPES OF INCISED) VALLLEY

It follows from the common definition of “valley”™ (¢.g..
Gray and others. 1972) Ihat incixed valleys are elongate
erosional features that are larger thun a single channel. Tt
1S also explicitly scated in most definitions that (he erasion
is caused by rivers. This cancepl is implicit in 21l of the
papers in this volume (with glacial modification in some
cases) and Is an ovemnding theme in previous work on in-
cised valleys.

It does nol follow, however, that all Nuvially eroded val-
leys have equal stratigraphic significance. Indeed. 1wo fua-
damental classes of incised fluvial valleys should be rec-
ognized: (1) those which are eroded in response (0 a f2ll of
refative sca leved (i.e.. due (o a eustatic sea-level tall or
tectonic uphift of the coastal zone): and (2) those which are
not related (o relative sea-level change (i.e.. crosion is duc
to 1eciomic uplift of an inland area. or (0 an increasc n
Auvial discharge caused by climatic change: Schumm and
othcrs, 1987 Blum, 1992).

(ncised valley< belonging to rhe first class are associated
with sequence-bovnding unconformities (censn Van Wag-
oner and others, 1990), and are influenced by marine pro-
cesscs along some of their length. Most previously de-
scribed incised valleys, modemn and ancient. including al)
bui onc example in 1his volume (Fraser. this volume). are
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either inferred or assumed 10 belung o s category. Thus,
most papers in this volume implicitly or explicitly (see Zai-
thin and others. this volume) define an incised-valley sysiem
as consisting ol: (1) an erosional valley, which is fonned
by river aciion during a relative sea-level fall; and (2) (he
valley fill, which may begin 1o accumulale near the end of
the lowsiand, but which typically contains sediments de-
posited during 1he succeeding base-level rise. Oeposiis of
the fotlowing highstund aad subsequent ses-level cycles may
s3lso be present within the (). I is inherend in (his definilion
that the valley is larger than a single channel and that the
erosion surface has regional extent. The basal deposits of
the fill should (ideaily) show an abrupl seaward shifc of
facies relative 10 those hencath the crosion surface (Van
Wagoner and othess, 1988, 1990, Zanlin and others. this
volume). In (s type of valley yhe fill wypically contains a
complex assemblage of Aluvial. estwanne. deltaic and fully-
marine facies: however, as discussed briefly belaw (see also
Zaitlin angd others, 1his volume}, these deposits have a pre-
dictadble organixation due (o changes in sccommodation space
during infilling.

Alovgh incised valleys in the second class are also
common at present. few workers have siudied them (e.g..
Bluny. 1992 Fraser. 1his volunie), and valleys of this type
have not been widely identified in older successions. Jn-
deed. heir recognion may be dilficule, as they are likely
o occur within Muvial successions and to be filled by 1ey-
restrial deposits. Unlike those of the first calegory. such
incised valleys have no xequence-stratigraphic significance
in the sense of Van Wagoner and others (1990). Neverhe-
less. systemalic changes tn fluvial style may accur during
filling. due to cyclic changes in accommodation ypace caused
by tecionies and /or climale. Further work i1s needed to de-
termine the characerishes and abundanee of 1his type of
incised-valiey fil).

In ancent successions. many features which do not fall
into either of the above categories may be confused with
incised valleys. Erosionally based. fluvial-channel deposiis
that have the dimensions of a single chamnel (10°s (0 many
100's of meters wide and up 10 10+ m deep) should not
be classified as an incised valley, as they 1ypically result
of awlncyclic processes such as channel avolsion. stream
capture. or nomal coastal progradation (Van Wagoner and
others. 1990; Schumm, 1993). Thus. they do not imply re-
gional changes in accommodation space. Tidally-croded
fearvres. including shore-nommal. tidal-inlel scours (the tidal
ravinemenl surfuce of Allen, 1991 and Allen und Posa-
mentier, 1993), also rarely fulfill (he definition of a valley.
In mosl cases, they formn in response (o an increase (not g
decrease) 1n accommodation space. and although they are
commonly associated wilh a Auvially produced valley {Al-
len and Poxamentier. this volume: Ashley and Sheridan,
this volume). (hey need not be. The Schelde cstuaries in
The Netherlands. which were created by (idal scour during
the Holocene transgression and capwred (he Schelde River
(Zagwiyn, 1986: P. Vos. pers. contniun.. 1992), are an ex-
ample of chis. Similarly, shelf-edge canyons and gulleys
formed by slumping and mass flows should not be classi-
fied as incised valleys because they may not be associated
with a fluvial system and need not be linked to changes in
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relalive sea level (e.g.. Junsen and olhers, 1987; Bouma
and others, 1992). Thereflore. greal care must be taken be-
fore an incised-valley origin is ascribed to an elongate ero-
siona) featvre.

INCISED-VALLEY SYSTEMS ASSOUIATED WITH RELATIVE
SEA-LEVEL CHANGES

As indicaled above, all but orie of the case scudies in this
volume deal with incised valleys caused by a fall of relatjve
sea Jeve)d, Despite this, the examiples are extremely diverse
in lerms of the nature angd siratigraphic organization of the
facies within the valley fill. Zaitlin and others (this volume)
have attempted 10 synihesize these studies and previous de-
scriptions into # general model for this type of incised-val-
ley system. This model provides a framework which helps
10 intcgrate he descnbed examples: 1herefore, we have used
il 1o arganizc 1he confributions inlo groups with similar de-
positional seftings. As background 1o what follows. we brieNy
summarise (he main elements of (he model here Readers
are referced to Zaillin and others (this volume) {or details.

The model is developed for a simple incised-valley sys-
tem, in which the valley is cuc during a single, relative
scu-level fall and Tills completely during 1he ensuing
iransgression and highstand. Thus. the fill consisis of a sia-
gle depositional scquence, such as might be formed in
relatively smull valley during a high-frequency. sea-level
cycle.

Erosion of 1he valley will be imniated in the region ex-
posed by the relative sea-Jeve) fal). and incision wrl) prop-
agate headward with time. [f the lowstand is relanvely short,
incision will rot exicnd all the way 1o the mouatainous hin-
terland, and (he incised valley will pass landward nto a
non-incised MMuvial system What is not influenced by the base-
Jevel fall (ef. Schumm and others, 1987: Schumm, 1993).
During (he subsequent base-level rise. fluvial sediment sup-
ply is commonly less than the rate of creation of accom-
modation space. and a drowned-valley estvary s generated
i@t the seaward end of the incised valley. This estusty and
its associated shoreline migraies landward throughout the
Iransgression. stabilizing only as 1he rale of relative sea-
leve) rise decreases 10 zero al Ihe beginning of the next
highstand. From this time on, fluvial and marine sediment
input lcads 1o dellaic or coaslal-plain progradation, such that
highsiand deposits fill any remaining space within the in-
cised valley.

Based on this succession of events, Zaitlin and others
(this volume) jdenlify four key points slong the length of
an incised valley (Fig. 3): (1) the seaward limig of the in-
cised valley, which corresponds approximately with the
landward limit of the lowsland wedge; (2) 1he seaward fimi
of he estuary al the time of maximum Iransgressicn, which
corresponds with the shoreline position at the beginning of
the highstand: (3) the landward limil of marine influence
(the landward end of the estuary: Dalrymple and others.
1992) at the time of maximom ansgression: and (4) the
landward limit of incision during the lowstand.

These points in wrn defline three valley segments, each
of which experiences a different depasitional history and
has a disunct stratigraphy (Fig. 3: Zaitlin and others. this
volume, Fig. 6: see also Dalrymple and athers. 1992, Figs.



INCISED-VALLEY S¥STEMS WISTORY TYPEL AND INTEENAL DRCANZATHON 1

SEGWRENT |

SRTRRTRT T SECRMENT 4

b 3

— = e RS
—  TODALRS
nef
BURFACE
iasas  VELLEY NTERFLUVE

Deagrememaile sechom dlang (b lengil of @ incked vabley ., shawing ilw wnlloy sepmomi, licis, ol Tt oomprrsesg =n idodieed.

sompl . Bl uliey sy Cireal veriical ¢vagperaiion. bl ng particuler seetical o e enis] soale wmplod  Sor ool snd Seidia el oelery pihes

weslmirie | Mot digiiher dhiimssion

X, by The niogl seawerd porion Cvegenens Pl oinitially ex-
periences Muvial and estuaring deposition, bol &5 (rans-
gressed by the ahoreline a0 that ihe exiuaringe deposns are
overlain by maring sediments. The middle porion [regniens
2 of ithe valley is the zone ncoupied by ihe drowned-valley
estnary al the time of masimum mansgression. The lower
part of ihe vallcy fill consisis of a ransgressrice. Muvial o
estuarine sucoession like thal in scgment 1. bol is overlsin
by a progradetcnsl. cxiammine o Mavial weocston whach
accumuilaies i the exluary (s 31 ihe Boginming of e hizh-
stnnd The awsl lendwarnd pormion of 1he valley (regmen 1)
ligx beyomd ihe limin ol enusnine finphine milleence 1 e-
mains fluvial ihrpaghoas s oy, snd is overizm by icr-
refinal deposids. The guiem 1o which the chaages in basc
level ane réfleciod i e (ecies of the Movial Gl of ks
segment dependi o nver gradent and disance from the
rrarine limit, with the hase-level signal decressing ie strength
mlsnd (e g . Blum, 1992 The rlatvwe lengihd of 1hese
three segmomt will vary frowm example 10 example (cf Z-
ilin amd oiberi, thie volumel, bui segmond 2 i likely o be
rhe: shonesi of the thee (alihough i oould Be icny o hundreds
of kilomeiers long: Dalrymple amd oiherm, 1992},

Bocause the incrinn s coused by o relative sen-level fall,
the basal eposion surfice represcnls a segnenee Bnlury,
The assigmment of the overlying valley (il 1o systams (racts
w scake dependent. In work pemaining o thick, low-lre-
guency seqoences, the entire valley fill wos placed in ihe
lowsiand Aydtens et (eg.. Ven Wagoner und othens.
%88, In the medel (Frg. 33 by conrest. the Tl eoniains
sediments belonging (0 the lowktand, irsnaprossive  and
highstand sysiams ttacis of a high-fiequency sequence
Consequenily. the irumrgersadve surfuce and isoisomisn
Sueeling seifnce gre pressm within ihe D) TANen umad P
sarnerdicr, this wolume, Zaitlin and others, ihis wolume),
allhough they may not be casily identified Erossonal gor-
fces produced by 1he rids inlet and assacimcd channels @
ihe eouth-of the sviusry lihe salal rovimesices sprface. Al
len. [0 ) and by Muvial chaomel @ the sl ol the &lumy
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(the bavhend dirviens, Michol and cihery, this volame) are
Itkely 10 be more promancnl, snd cang 5 Becded ol 1D CoR-
fuse them wiib soquence boundanss. A wovw roviasssen
i e produced by Lendward reres of the showelaor (Swalt,
1968 marks the wop of Be elinanne deposiy in segment |
of wave-dominated and mivcil-enargy seiiings.

No gencralured model can reflect ihe vaniasbiliny thar ex-
ists hetwors spul cxamples. Howwgver, ithe above model (Fig.
3} proveades o basis that makes o posaibde w0 wdemily several
ol the more ugnificam causes ol vanation

I. The model developed by Zaihin and atherm (Bis vl
ume) emphetises the allocyclie controds on sedimento-
uon, because they determine the basic arganisation of
ihe depoaits, The mature of ihe idividual faees and the
exprescion il the various surfoces arc determined, o
cver, by environmental variables such as the relaiive in-
tensity of waves, tides and river currents (Coleman and
Wrighi, 1975, Duirgmplc ond orhers, 19925, allaval
plain gradient, and sediment grain size (cf. Onon and
Reading, 1993)

The relative amounts of Auviol and getwering facies de-
pend on the rae ol sedimem supply by Moval and ma
ring processes. relanive i the mie of enspression. Thus.
the thickness snd propanion of Maviagl d-r.'r:mh i g
ments | and 2 will increasz as the ralc Marwveal sd-
rmentEion incfeases snd ihe rate ol relaiive wa-level e
decreiies. B eemann 10 he dewcnmuingd, however, whether
the sbsence of NMuvial deposas in features inciprcied &
Movially-cut valleys ez . Fiz 1 Wikan, 1948, Rah
mani, [958 Patison, 1991, Amsaorh and Walkier, ihis
vilumc ) can be accoumed for by rapid irapdgresansn gd
a bow raie of Novial sedimenmion Such an euplaamnn
sppears appopriste Tor soall inbuary valleys (Ashiey
sl Sheriden, ang Bellney sndl owbers, ihed el ) bui
i by Bkcly w lerger wunk sysiems (Colman and 8o
1988, Ashley and Sherplan, the vodumc)

Ihe stratigraphic complexity of the valley Nill, incliding
ihe number of parseguences w3 simple Tl o of se-
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segment, The small number of examples of segment 3 (flu-
viully filled valleys in a (luvial succession) is perhaps sur-
prising, as one might expcct this valley segmeni 1o be of
considerable length. Whaiever the reason, this valley seg-
ment 15 he Jeast well documented of the three and deserves
funiber sludy.

Finally, simple fills slightly outnumber compound fills
in the examples documented in this volume, but further work
is needed 10 determine whether 1his js 2 valid generaliza-
lion. Many more cxamples of compound fill musi be de-
scribed before (he Tactors contralling their disiributiun be-
come clear.

CONCLUDING STATEMENT

The study of incised-valley systems is onc of the major
oulgrowths of scquence stratigraphy. and significant ad-
vances in our knowledge of these complex cnvironments
have occurred over the last ten years. Nevertheless. ous un-
derstanding remains imperfect. Because incised-valley sys-
tems arc a direct response Lo cyclic changes in accommo-
dalion spacc. any facies model(s) which may be developed
will differ conceptually from earlier, static facies models
in which 1he organisation is impaned largely by fuid-me-
chanical processes. Although the framework for 3 model is
beginning to emerge for incised valleys created by relative
sea-level falls. the re)ative importance of 1he muny alla-
cyclic and autocyche factors which influence incised-valley
sedimentation remain poorly known. Funthermore, almost
nothing is known about other 1ypes of incised-valley de-
posits. Hapefully the contabutions in this volume will pro-
vide the simplus for fusther sysiematic study.
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