
I.AMS, 1977 

aate from calcium carbonat 
Pacific, Indian ' and Atlant~ 

t h • le 
ec n1que. Sediment• f ro• 

>n ~rder• and rate con•tant• 
a .•imple ':'8nner a• a functio~ 
d ia.ent u .ze fraction• h ave 
•urface area at equival 

'.d. between diuolution ra;:: 
Lfic Ocean water colWIID Wh 
used . Di•solution rate• ~n 
tho~e found in deep •eawat:

11
. 

ration. r 

ATHABASCA REGION, 

! Unh.rsity of 
•·• Saskatchewan 

· '°' l~?n are reviewed. Multiple 
. 1 • _ 1,1 , Mo, V, As, Se and 
. or 1n early Aphebian supra
ssem1nated deposits. Mobil

I by~hydrothermal pulses 
,gen1es (~1750 and ~1000 m 
ts .a.r.e analagous to other~Y
rphosed and metamorphosed 
genetic facies may have 
es•' arkosic arenites and 
e may_have been either sites 
o m1ght have acted as 

thenna l activity. In the 
t~eratures of aoo to 44ooc 
5 C" f?r the Rabbit Lake 
(ts~ow1ng ~ Athabasca Fm. 

" ~es1s that the u 
~Y dur1ng Helikian times is 
1z~ble are probably of 
~nconfonnity type" deposits 
tz U deposition at or 
as caused by the emergence 

asting physico-chemical 

OCK- VS. SEAWATER-DOMINATED 
ERMA!. DEPOSITS 
E., Department of Geology 

nia 94305 ' 

performed reacting seawater 
~ range of conditions: 25-
ios from 1 to 125. Much of 
~drotbermal apparatus, which 
ion through time• These 
ratio effective during 
t on both the chemistry of 
j s produced. Two types of 
ter-domi nated. The transl-

Ootn'lr:.31. '· .. · ~ - o•·;::- : 

ANNUAL IIEETINGS, SEATTLE, JiASHI~ll . /. ~~,; -~~ 
doll between the two is discontinuous and results largely from the t: -w~:• . 
critical role of seawater Mg in generating and main,f.aining acid i ty. f 1 ·;;;; , •· 
ror the end-member case of seawater heated ~lone, H is gen.erated by } ,>_:a ;• · 
precipitat_ion of a Mg-hydroxysulfate at 300 C and above. 'When basalt ~ · -.f/f 
15 present it contributes silica, and acid conditions result from the f L>( 
fo~tiou of smectite and mixed-layer clay. In the presence of excess ~ · : f ,,. · 
Mg this acidity is maintained, and smectite and anhydrite are the · h ·) · 
only minerals which form. l,Jnder these seawater-dominated condi tions, . .· -.. ;- -) 
concent,ations of Fe, Mn, and Zn are high and easily exceed the mi nimlllll t ~-(,f.[ ·. 
iiecessary to account for the rate of metal accumulation on the East t- / ·-. ··:;~ . · 
pacific Rise. In a rock-dominated system, by cont,ast, acidity '~ · .:n _ 
gene,ated by Mg-silicate precipitation i~ "titrated" by silicate ~-:; H: 
hydrolysis 1:eactions, resulting in a near-neutral to slightly alkaline ·; :; ; 

1 solution with metal concentrations 10-40 times lower. Under these con- ~( 

I 
ditions in nature the typical greeuschist assemblage of Chl- Ab-Ep-Act l 
can form. The transition from rock-dominated to seawater-domina ted 
conditions occurs at a water/1:ock mass ratio of about 50 at 300°c. ·-· 

. > AGE OF THE LAST MAJOR SCABLAND FLOOD OF EASTERN WASHINGTON, AS (!:~ : 1 _ ,; . ~ . ·::. 
INFERRED FROM ASSOCIATED ASH BEDS OF MOUNT ST. HELENS SETS \:/ ~ 

I MULLINEAUX, Donal R., WILCOX / Ray E. • EBAUGH, Walter F., U.S. t. ' 
Geological Survey, Box 25046, Denver Federal Center , Colorado 

. 
80225; FRYXELL. Roald (deceased); ·RUBIN. Meyer, U.S. Geolog-
ical Survey, National Center. Reston, Virginia 22092 

Four groups of upper Pleistocene pumice layers from Mount St. Helens, 
called sets C (oldest). M. K. and S (youngest). are mineralogically 
similar to certain CIIMlingtonite-bearing ash beds of the channele~ 
scabland. The scabland ash beds occur as closely spaced "couplets• 
and "triplets• in fine-grained sediments associated with gravels of 
the last major scabland flood. Fe-Mg mineral suites and reffactive 
indices and chemical compositions indicate that set S pumi e layers 
are the near-source equivalents of •couplet• and •triplet" ash beds r,,i!}] · 
exposed near Vantage and Wanapum Dam along the western ma'i9in of ~-~ · 
the scabland. These data confirm earlier tentative correla tions of j!f!:!J 
set S with scabland ash beds by us and several other inves~ gators. iJf 

Near Mount St. Helens. set Sis dated by radiocarbon as bout c::, 
13,000 years old. Thus, the last major scabland flood is a so aboat 
13,000 years old. in contrast to most previous estimates of a~ut 
20,000 years or older. The younger age, however, is consistent witli 
an age estimate of possibly 14.000 years for a scabland flood by 
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H. H. Ha11111att. L. L. Foley. and F. C. Leonhardy in 1976. It is also .. . r 
-- consistent with an age of less than 13,500(?) years estimated for tJie : :. ·.'" i · 

last flood by R. B. Waitt, Jr., in 1977 from relations of flood ud . __ , - 1 
glacial deposits marginal to the scabland. In addition. an age of 
about 13,000 years for the last major scabland flood is supported by 
a radiocarbon date of 13,080±350 years (W-3404) we obtained for peat 
that directly overlies the Portland· delta of J. H. Bretz, which is• / 
downvalley deposit of that flood. 

DEEP CARBONATE BANK MARGIN TYPES IN THE NORTHERN 'BAHAMAS 
MULLINS, Henry, T., NEUMANN, A. Conrad, and HINE, Albert C., Clsrric

. ulum in Marine Sciences, 12-5 Venable Hall, Un:iversity of North 
Carolina, Chapel Hill, North Carolina 27514 

Deep (>lOOm) carbonate bank margins surrounding L~ttle Bahama Bank 
(I.BB) and northern Great Bahama Bank (GBB) exhibit diverse structures 
and sedimentary facies that· are controlled by a complex interplay of 
tectonics, off-bank sediment transport, gravity and pelagic sediaenta-
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