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Age of the Last Major Scabland Flood of the Columbia Plateau 
in Eastern Washington 
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Pumice laycn of set S from WOUDt SI. Hclces can be c:ornlalcd with arta.in au beds auociatcd 
with YOUIIC flood deposiU of the cbaaeled scallland. Tbc COlnlatioe poiD~ ID &D -.r ol a.bout 13,000 
'-C YT B.P. Cot' lbc last maiaf Sood 10 bavc croued the sablud. Uatil recmdy, Ille 1u1 ma,or 
episode o( lloodiq was tboupc to be closer ID 20,000 YT B.P .• aa • iucned cllici!J ~ the_ relation 
of tbc 1lood to pacial cvmu ol tJic aonhent Jtoclty Moacai'lla. Several mvea1..--s within tbc 
last few yean have •uanled tlw tbc last -.,r flood oc:c;an:d well aft.er 20.000 yr B.P. Tentative 
cot'relatiou oC ull beds of tbc scabaad witJI aet S plllllicc la yen, Ille rdltions ol IDod ud pacial 
CVCIJIS uoac the nonhwn&cnl marpa o( the Columbia l'llleau. Md • radioanla dale from tbc 
Sauc River draiuqc soutMu& of lbc pta&au all indicalc aa -air much YOIID~ tJlaD 20,000 yr. 
Tbc pos&ulaled qe ofabout 13.000yr B.P. is tla'tJwr supponecl by aradioQrt,oa dalcill tbc Columbia 
River valley dow11s1rcam from tbc scabland tnct. Basal peal !roa • bas oa tbc ""'1la.ad delta of 
Bretz. which is a downvallcy deposit of the tu&~ scablud flood , has bcn dated u 13,080 
:: 300 yr B.P. (W-3"°4) . 

INTRODUCTION 

The last great Pleistocene flood to sweep 
across the channeled scabland of the 
Columbia Plateau (Bretz. 1923. 1969) has 
not been closely dated . chiefly because of 
the SCMCity of carbonaceous material in the 
ftood deposits. Fryxell (1962) obtained an 
older lirn.itin1 radiocarbon date of about 
33 ,000 yr for the las! episode of scabland 
ftoodina. In addition. his date of about 
12.000 1-C yr for the Glacier Peak ash th.al 
overlies scabland flood deposits (Fryxell, 
1965; Powers and Wilcox. 1964) provides a 
younger limiting date. Fryxell ( 1962) as
sumed that advances of Cordillcran ice 
lobes cast and west of the Cascade Ranae 
were approximately synchronous and esti
mated an ace ranae of 15,000 to 20.000 yr 
for "the last few scabland floods .. (Fryxell, 
1962). Rk:hmond et al. (1965) reported that 

1 Praml addrna: Depu,mcnl of'GeolcJo, Alqhcay 
Collcac. Meadville. Pa. 16335. 

• Dcceascd. 

the last great scabland llood occurred near 
the end of early Pinedale time of the 
northern Rocky Mountains. Chiefly on the 
basis of that evidence. Bretz (1969) inferTCd 
an age of about 20,000 yr B.P. for the last 
major scabland ftood. and Baker (1973 . 
1976) estimated its aae as 18,000 to 22.000 
yr B.P. Waters (1933), Bretz et al. (1956). 
and Baker (1973) also suaested that a later 
flood, perhaps at about 14,000 yr B.P .• wa~ 
confined to the Columbia River Valley. 

More recently . several investigations 
have indicated that the last major flood is 
younger than IS,000 to 20,000 yr B.P. Waitt 
(1972, 1977) infcrTCd that the last scabland 
flood occurred after the Cordilleran ice 
retreated northwest of the plateau. Rigg and 
Gould ( 1957) bad previously shown that the 
Cordilleran ice west of the Cascade Ranae 
had retreated before 13.SOO yr B.P., and 
Waitt noted that, if the Cordilleran lobes 
cast and west of the Cascades were con• 
temporaneous, the latest flood must have 
occurred after 13,500 yr B.P. Mullineaux 

171 OOJ).5IN,'7MIIIZ-4171S02.ln'O 
C---~-"'r-~flW ......... Al,_.fl..,.__.,_, __ _ 



172 MUUJNEAUX CT AL 

WASHNGTON 

100 200 KM 

Fn I. a--..-.,,._of~ IDoda (am)Ws> aaou u- Connbia Plalcau aad dow,i the Coilllllbia 
a;.., •lecaaDeaolaaapluitn --iw:!eM "'I tar. The Vwap sile is illl the NW 14 NEW. sec. 30. T . 17 N . . 
JL 23 E. n. w....-o- site is ill the SW 14 SW 14 sec. 9, T. 16 N .• a. 2J E: aDd tbe Tietoa ,itc is ill the NW V, 
NW 14 -. ,. T. 14 N .• It. 16 E. 

et al. (197S) reported tbe strong similarity of 
voic:anic aslt in deposits of tbe scablaad aDd 
Mount St. Heiens pumice of set S. which 
wu daled. in put, aa YOUDI as 13,000 YT 
oid. Foley (1976), Hamman (1976), Moody 
(1977), aad Smith n al., (1977) bave all at 
1cut tcalllivety correlated ash lay.en UIO

cia&ed .... acablaDd flood deposits with let 
S pumice. Ill addition, Hammatt et al. 
( 1976) reported a scabland flood tbal. oa tbe 
buia al a radiocarbon date in tbe Snake 
River dniaqie, "may date to 1<4,000 
years B.P." 

Tbe Mia beds auocia1cd with deposits of 
die lut ..,,- flood off'er an exceUcal means 
"".,, .•. I 'I relalivefy preci.tc redioca,t,oo 
4il&C to dial flood, if tbo9e uh beds caa be 
c:arnlaled with ult layen tbal ere cloaely 
cllltccl by radiocart,oa elsewhere. We have 
caacluded tblla c:ertain ub beds iD llood
relaaed clepoails ere deftnitdy dowawind 

extensions of pumice layers of set S. Thus. 
the ash beds and the associated flood 
deposits must be about 13,000 1-C yr old 
(t.fulline•ux et al .• 1977). 

To make tbe correlation. we have com
pared pdn)Srapbic and chemical charac
teristics of uh beds in flood-associated 
deposits near Ventqe and Wanapum Dam 
aJoq tbe west cdae of the pbteau (F11. I) 
with similar data for the several IJ'OUps of 
upper Fteistocene pumice layers that an: 
known near Mount St. Helens (F11. 2). We 
also sousbt out exposures of set S ash at 
intermediate points between I.ht. volcano 
and the Columbia P!ateau. As e further 
check, we inveatipted the qe of the peat 
that immedwcly overlies the Portland delta 
of Breu (1925), whic:b is • downvalley 
deposit oftbe last major scabland ftood. The 
peat bu been dated as 13,080 :: 300 yr B.P. 
(W-3,404). 
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SET LAYER 

T So 
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J_ 

T 
13.150 ! 400 (W-31341) 
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Ft<. . 2. l>iqnmni...ric vc:1ioa ol IIJIIIC1' l'trislocme pumice depoaiu froa Mount SI. Helens showin1 
uraa.,.. horizons of 1elec:ted radiocart,on um,ln lltal !lave hen dated. 1-kncssn lbown for pumice 
la yen an rq,ff1Cntativc fa< a diaac:e of about 10 km from the volcano~ ia die DOftlleast 10 euc dim:tion1 . 

The present investigation was beaun by 
Fryxell and Wilcox. who examined and 
sampled ash at many sites. especially in 
the western and central pans of the plateau. 
That investiption. however, was cut shon 
by Fryxell's death in 197-4. Mullineaux bas 
studied the stralip'aphy and aee of'the Mount 
St. Helens ejecta at and near the volcano. 
Ebauah carried out the microprobe analyses, 
and Rubin wu responsible for datinc the 
radiocarbon samples. 

ASH LAYERS IN DEPOSITS 
ASSOCIATEO WITH FLOOD 

GRAVELS 

Thin beds of wllite. pumiceous volcanic 
uh are widespread (Fryxell. 1972; Brown. 
1973; Gustafson, 1976; Hammatt ~, al., 
1976; Moody, 1976) in sands and silts called 
slack-water depouts (Bretz " al., 19'6; 
Baker, 1973) that are auociatcd with s,avels 
of the last ~ acabland flood. The alack• 
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water sediments have also been referred to 
as back-water and back-ftood deposits by 
Breu 1_1929. 1969) and as Touchet Beds by 
Flint (1938). Some investigators (e.g . . 
Gustafson, 1976) have proposed that certain 
slack-water deposits are significantly 
younser than the last ftood to cross the 
sea.bland. We believe. however. that the 
sediments containing the ash beds either 
were laid down durina that ftood, as inter
preted by Breu (1929. 1969) and many 
others (e ., .• Baker, 1973, Moody, 1976). or 
were deposited shortly enough after the 
ftood that any difference in age would be 
within the limits of error of radiocarbon 
da1:n1. 

In outcrop. many of the ash layers are 
striking in that they appear as couplets and 
triplets: that is. two or three successive ash 
beds an: separated by noovolcanic sedi
ments that apparently were deposited rapidly 
and an: only a few centimeters to a few tens 

of centimeters thick. These ash beds seem to 
have oriainated from at lea.st three closely 
timed explosive eruptions. 

The ash layers in the slack-water sedi
ments contain abundant phenocrysts of 
cummingtonite. Cummingtonite is uncom
mon in volcanic ejecta. but it is abund.nt 
in ejecta of late Pleistocene age from Mount 
St. Helens volcano (Fta, I) Wilcox. 196.!: 
Mullincau.x tt al .• 1972. 1975). Mount St . 
Helens. therefore. is rcprdcd as the 
probable source of the ash beds in the slack
water deposits . 

Cummingtonitc phcnocrysts. however, 
arc characteristic of pumice from at least 
four different Pleistocene eruptive episodes 
of Mount St. Helens. Moreover, more than 
one catastrophic Hood. each with possible 
associated slack-water sedimcn~s. occurred 
during the Pleistocene ( Bretz. I 969: Bretz 
et al .. 1956: Hammatt tt al., 1976: Rich
mond er al., 1965). Thus, cummingtonite-

TABLE I 

CHAllACTH1ST1c FE-MG i'MENocnsn IN UPl'f:a P!.E1STOCE;'iE Pt:MICE DEPOSITS FaoM Mot.:NT ST. HELu•s 
ANO ~IIOM ASH BEDS IN SLAClt•WATER OEPO~ITS NE,R VANTAGE ,NO W,NAl'UM OAM4 

Hom- Hom-
Cwnmin1• blende. blende. Onhopy-

tonite IP"ttn brown roxene Olivine Biotite 

Sci s 
l..ayct" So A A C C 
Layer Sc A A C M 
Olhcr A A C M 

SetK A A M M 

SetM 
Layer Mm M A M C 
l..a)'ff Mp C A M M 
Olllff A A M M 

Set C A A M.C M 

Bc-ds near Vant~ 
Upper A A C C 
U,Wff A A C M 

lxds near 
Waaapum Dam 
Upper A A C C 
I\Ciddlc A A C M 
Lower A A C M 

• Proportions of Fe-:., suitn (roup est11na1e11: A. ~undant, >2-'% ; C. common. 10-2,%: M, minor, 
< 109'. 
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bearing ash layers in slack-water sediments 
may represent more than one eruptive 
episode . Foley (1976) and Hammatt (1976). 
for example . have reponed cummingtonitc • 
bearing ash beds of two different a,es in 
sediments adjacent to the plateau. Just how 
m~y of tbe four groups of c:ummingtonite
beftring pumices from Mount St. Helens arc 
represented by ash beds on the plateau can 
be determined only by additional work. 

CORRELATION OF SCABLAND ASH 
LAYERS WITH SETS EJECTA 

The ash beds near Vantage and Wanapum 
Dam might conceivably be correlative with 
any one of four groups of cummingtonite
bearing pumice layers from Mount St. 
Helens ( Fig. 2). At the volcano. pumice 
layers older than set S (Fig. 2) have not 
been named ( Mullineaux et al . • 1972, 197~). 
They can now be subdivided further. how
ever, and additional sets of pumice c:an be 
designated (Fig. 2). The oldest. set C. 
contains several pumice beds. aJI of which 
apparently arc well over 30,000 yr old. Set M 
is a stratigraphic:ally well«fined group of 
at least seven pumice layers that probably 
w~ rc erupted during a short time between 
about 20.000 and 18.000 yr ago. Set K 
co:1tains several pumice layers that arc pre
served only locally, perhaps because the 
climate was so cold and wet that slopes were 
relatively unstable wl\en the pumice was 
erupted. Relat ively little is known of their 
stratigraphic sequence , age. or distribution . 

Approximate age . stratigraphic relations. 
and mincr:il content arc criteria by which 
correlation of ash layers of the scabland and 
~et S can be readily tested. The ash beds at 
Vantatte and Wanapum Dam clearly date 
from the last maj"r glaciation because they 
occur in deposits tt,at arc assoc ,ated with 
floods caused by catastrophic emptyina of 
Glacial Lake Missoula during that &Iaciation 
(Richmond et t.11 . • 1965). Their clo~ strati
araphic spacing sugaests that they were 
ejected by a series of closely timed erup
: · ,ns . Cumminatonite and hornblende are 

abundant in the Fe-Mg phcnocryst suites 
in all the ash t>cds at Vantage and Wampum. 
In addition. ortt,opyroxene is plentiful in the 
uppermost bed at each site (Table 1). 

()f the four , ~oups of p•1mice la yen at 
Mount St. Helens that might be corrdative 
with the ash beds at Vantage and Wampum 
Dam, set C seems to be much too old. 
Pumice layers of set K were deposited 
during the last major glaciation but probably 
not in rapid succession. and none is known 
to contain a significant amount of ortho
pyroxene (Table I). Set M and set S also 
were erupted during the last major &facia
tion . and the :ruptions that formed both 
sets apparently occurred in rapid succes
sion. Cumminatonite and hornblende 
characterize Fc-M1 phcnocryst suiles of 
both sets, and orth.,pyroxene is plentiful 
in the uppermost layer of each set (Table 1). 
Fr0m these criteria . either set M or set S 
could be correlative with the ash beds at 
Vanl.,,;e and Wanapum Dam. 

Mincral()Jic differences. however. dis
tinguish set S pumice from that of sort M. 
Although the phcnocryst suites of the two 
sets arc similar. their proportions of green to 
brown hornblende differ markedly (Table 
1 ). Green to brownish-green hom~ndc 
phenocrysts whose a indices an: less than 
1.660 arc abundant in all pumices m both 
sets . Brown to grccnbb-brown hornblendes 
whose a indices are ~ater than 1.660 arc 
present in set M pumice. but they ,enerally 
make up only a small pcrcentace of the 
total hornblende in any sample (Table I). In 
set S pumice , however. brown to greenish
brown hornblendes whose a indices arc 
greater than 1.660 are plentifuJ, and they 
generally maJte up 30 to 50% of the horn
blende in a sample (Table I). Generally, 
brown hornblende is nearly 10 times as 
abundant in SCL S pumice as in set M pumice. 
Althouah some mineral proportions may 
chanae downwind Crom a volcano because 
of selective sortina. the proportions of 
brown to ,rcen hornblende shouJd net 
change. because the size. shape. and density 
of the various hornblende p-'11ts are very 
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TABLE 2 

c. ... Pl. ANO Jc: IN Gu• SNAROS 1'110111 Un"Ea Pl.f.lffOCINI l'\IMIC'I Dluosrrs FIIOIII Moul'fT ST. Hf.LINS 

ANO 1'110111 ASH BIOi iN SLACK•W,UI• OuotcTI NIA• V,UfTAGl ANO WANAP\JM o ..... 

Ca Fe K Ca:Fe:K 
Sea9'c Layer ,~r l'!'Y (~)' ra&io 

~ Sl. Heins 74WI02 So 0.92 : 0.0, 0.N: 0.01 I..S6: 0. 10 21:25:47 
74WIOI St 1.07: 0. 1) O.M: 0.06 1.54 : 0.1, 30:27:4) 
1-12-71 ... Ma 1.00: 0. 10 0.N: 0.07 1.44 : 0. 11 30:26:44 
1-12-71-9 Mp 0.99: 0.09 0 .11 : 0.0) 1.49 : 0.01 30:25:4, 

61W66 Upper 0.97: 0.0, 0.15: 0.07 l.'4 : 0.14 29:2' :46 
61W67 Lower I.II: 0.06 o.•: o.06 1.39: 0. 10 JJ :2':42 

tll'll4' Upper 1.0): 0.04 0.12: 0. 10 1.,2 : 0.2' J0:2' :4, 
69W4' Mid I.II : 0.09 0.11 : o.o, u,: 0. 12 )4:2':4I 

• Tbe data were c:olleded oa an ARL-EMX rnicro.,.obe at die U.S. Gco1otiaJ SUl'Vey ia Denver. Colorado; 
tkY are rdlltin to olKidiaa SWldanl U oC A '831 (Wes1pac ad Fultaa. 197Sl con-ec;tcd for backcround with 
rdermcc to quaru. suppied by D. G. W. Smith. Tbe probe - opcnlCd at 1, kV with a sample current 
.:,I 1, nA lqual'U). defOCIIMd 10 ,_j,t.111 beam width. 

• Loacioea .. slaow9 in Fie- I. ,y..._ __ :SD. 

s.imilar. Tbus, hornblende proportions 
down\A< iDd from Mount St. Helens should be 
similar to those at tbc volcano. 

An:,tber difference between the two sets 
.:an be seen in the abundance of cummiq
tooite in their uppermost lay~n. The uppcr
mo1t layer of set S coatains a much hi&her 
proportion of c1unmmctonite relative to 
hornblende than don the topmost bed of 
,et M (Table I). 

Tbe proportions of brown to green horn
blende and of cUll1Jllinctonite to hornblende 
in the uh beds al Vantaae ..nd Wanapum 
Dam match those of set S rather than those 
o( set M (Table I). Tbus, petroaraphic 
evidence seems adequate to select set S 
mher than ·set M as the correlative of ash 
beds at Vaatqc and w ... .napum Dam. 

In the field, we have found set S uh layen 
.at many sites between Mount St. Helens and 
the Columbia P\.&tcaU. In addition to many 
sites close to the volcano, uh beds were 
sampled al three places al di5tances of about 
30. SO. and 100 km from Mount St. Helens, 
approximately aJoas a line between V antqc 
and the volcano. Tbc easternmost (Tieton) 
site is roqbly two-thirds of the distance 
from Mount St. Helens to the Vantqc 

loc:aiily (F11. I). At each site the strati,raphic 
relatioos sugcst a rapid sequence of uh
falls, browa hornblende phenocrysts are 
pienti(w, and the uppermost cwnmingtonite
beariac asll layer contains plentiful onho
pyroxene. The ash beds become thinner and 
finer lf'&ined as distance from Mount St. 
Helens increases. Thus. it is clear that 
multiple layen of set S extend across the 
Cunde Rance toward the Vantage and 
Wanapim Dun sites. 

Preliminary microprobe analyses show a 
stro111 similarity in the composition of 
glass in ash rrom the Vantage and Wanapum 
Dam sites aad in pumice from sets S and M 
(Table 2: Fis- 3). 'They fail, however. to 
distillpish clearf) between set S and set M. 
Smo and Westp.te ( 1969) and Smith~, al .• 
(1977) have pointed out that the elements 
pocassium (It), calcium (Ca). and iron (Fe) 
are safflcial to distinsuish some ash beds 
from Cucadc volcanoes from certain othen. 
For comparison. K. Ca, and Fe contents of 
each sunpk (Table 2) can be converted to 
proportions whose sum is 100%, and those 
propxtiom can be plotted on a ternary 
diqnm (Smith and Westpte, 1969; Fis. 3). 
Table 2 and Faa. 3 show the scatter and 

•o~ . : 

FIG. l . tAI 1:.111;ao-11:1 
upperPIN&occa,-ice 
Vaatap ... W...
for (T. W. Yal Moal SL 
lower wlill. The _. 
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overlap of points for our sanq,ies from sets 
S and M as weU as for a.sh from Vantage 
and Wanapwn Dam. The distnbution of 
these points is rouah)y the ame as scatter 
related to the precision of os microprobe 
technique at a 9.5% level of confidence; 
that is. the scatter is about what would be 
expected from repeated testina of a sina)c 
sample usin1 that techniqae. Thus, our 
sample data for sets S and M arc not 
statistically different from each other at the 
9~% confidence level. and we canDOl con
fidently correlate the ash beds al Vantqe 
and Wanapum Dam prefaatially with 
either set S or set M on tJae basis of the 
microprobe analyses. Our measurements • 
however. did yield hi&her proportions 
of K relative to Ca and Fe for layer So, the 
uppermost bed of set S, than for tbe under
lyin1 layer Sa (r11. 3). We measured the 
same relation between tbe appc1' and lower 
beds al Vantqc and the upper two beds at 

Wanapum Dam. In contrast, the proponion 
of K relative to Ca and Fe for the upper
most bed of set M is lower than in the under
ly ins layer. Thus. t.'le probe data an: con
sistent with a corTelation of set S with the 
uh beds at Vantqc and Wanapum Dam. 

We conclude, mainly from stntisraphic 
and pctrop-aphic data. that the uh beds at 
Vantaae and Wanapum Dam belon1 to set S. 
Ho..- many other "couplet" and "triplet" 
ash layers in slack-water sediments of the 
plateau belon1 to set S. however. is yet to be 
determined. lnvestiptions by Smith ~, al. 
(1977). Moody (1977), Foley (1976). and 
Hammatt (1976) indicate that set Sash beds 
can be identified at several other sites on and 
near the plateau. 

AGE OF SET S EJECTA 
From early studies at Mount St. Helens, 

act S was reponed to be between about 
18.000 and 12.000 yr old (Mullineaux 

--- -----~-
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et al., 1m). Later. a sample or charred 
wood from a pyrocla.stic now within set S 
and below al least two beds or the set was 
determined to be 13,100 : 3SO yr old 
(W-2983). On the basis or that date, the 
youn,est beds in the set wen: estimated to 
be about 13.000 yr old, or perhaps even 
slichtJy younaer (Mullineaux et al., 197S). 
Two additioaal samples. from peat layers 
that respectively underlie and overlie aJI set 
S layers present at a site .SO tun northeast of 
Mount St. Helens. have been dated at 13,6.50 
: 3.50 (W-3136) and 12.120 :: 3SO (W-3133) 
yr 8 .P. 

No evidence has been found to suggest 
that a Iona time elapsed between eruption 
of any two successive beds of set S. Oxida
tion is noticeable only at the top or the set, 
and this oxidation occurn:d after 13.000 
yr 8.P. but befon: deposition or overlying 
deposits dated at about 12.000 yr 8 .P. 
( Muilineauut al .• I 97S). Laclt of significant 
oxidation of lower beds or the set sugcsts 
that no interval of as much as a thousand 
years elapsed between eruption of any two 
beds of set S. 

Stratignphic rclati1Jns and radioca.-bon 
dates indicate that erup<ion of set S took 
place over ao more than about a thousand 
years . Moreover. the close spacing oflayers 
sugests that the ~r.tire set could have been 
erupted within a very short time. perhaps 
clS little as a few days or weeks. We suggest. 
thercfon:, tbat aJI of ,et S WU erupted 
about 13.000 '4C yr 8.P. 

AGE OF FLOOD DEPOSITS 
NEAR PORTLAND 

Although material suitable for radio
carbon datins has not been obtained from 
the nood deposits on the Columbia P!atcau 
itself, such material is abundant on the sur
face of the so-called Portland delta de
scribed by Bretz (Breu, 1925: Trimble. 
1963; Fis. I). The delta was formed by the 
last major scabland nood as it continued 
down the Columbia River Valley. The delta 

is an appropriate place to date the ftood 
because the Portland area was not ;ilaciated 
and probably was humid and densely 
vq,etatcd. Re vegetation of the delta surface 
should have occurred quickly after the 
ftoodwater receded. and peat probably 
bcpn to accumulate in ponds on that sur
face very soon after the nood. 

Our date is derived from peat taken from 
the base ofa bog described by Rigg I I 9S8l as 
the Manor peal area No. 2. It lies on the 
surface of the delta a short distance north' 
of Vancouver. Washington. in the SW ¼ 
SE¼ sec. 7. T. 3 N .. R. :? E .. at an altitude of 
approximately 60 m above sea level. The 
bog site appean to be high enough to have 
been above any nood later than the last scab
land llood. Later noods ( Waters. I 933: Bretz 
el al., 19S6; Baker. 1973) have been dc
scnbed as being confined to the narrow 
Columbia River Valley in eastern Washing
ton; the valley of the Columbia near the bog 
locality is much broader and should have 
carried any later floods without high water 
swcepina over the bog site. 

Peat from the basal 2 cm of the bog has 
been dated as 13,080 :: 300 yr B.P. 
(W-3404). It docs not seem likely that the 
underlying nood deposits could be signifi
cantly older than the dated peat. Thus. cvi• 
dencc from the Portland delta of Bretz also 
indicates that the last major scabland ffood 
occurred about 13.000 yr ago. 

DISCUSSION 

We suggest that the 13 .000 yr date be used 
as an approximate age for the last major 
ltood episode. Although. strictly speaking. 
the date provides only a younger limit. we 
believe that it is very close to the actual aae 
of the flood. The postulated and true ages 
would not differ significantly even if the 
slack-water deposits in which the ash layers 
occur were a few tens or a few hundreds of 
years younacr than the nood gravels. since 
thal raace is similar to the ran1c of uncer
tainty ol the radiocarbon method itself. 

Because of that 
these and other rad' 
liltcly to answer q 
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shortly after the 
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Because of that uncertainty. however. 
these and other radiocarbon dates arc not 
likely to answer questions related to the 
nature and age of sedimentation duri~g and 
shortly after the flood (Gustafson. 1976: 
Hammatt et al .. 1976: Moody. 1976). But 
identification and correlation of the various 
ash layers found on the plateau should 
provide precise stratigraphic markers to 
help clarify details of the last scabland 
flood. as well as earlier floods. 
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