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THE ACCREJZONARY PRISM AND mdnentd m@n with continued bsaTtk magmatism 
MAGMATISM OF THE GULF OF ALASKA C m s  pfiofrk flm of gtayafie, 

pelite, basalt, and an island-arc fragment. The Paleocene 
W Bar- U. S. &dogdl Sumey. D-, CO, G.L. prhthe Orca Groupconsists of 
Fanner, U n h i w  of C o l d I  Boulder, CO, Geo* quartzo feldspathic pywacke, 15-20% basalt, and minor 

Pl&er, U. S. Geobghl  Sumgr, M d o  Pmk, CA, R A. pelagic sediment. 

Ayum, U. S. Geobgml Sumy, &ton, V A  Grsnitic rocks formid at S S 3  Ma In the westem Gulf 
of Alaska, and at S 5 0  Ma in tfie ea~tenl Gulf. The Orm 

AecMionary prisms are important in &eneradon of 
continental crust: (11 they are emplaced horn surface to 
Moho, so any mantle-derivd magma intrudes them; 
and 12) they are fertile in granitic mll+spec'ally thuse 
p r i m  rich in graywacke-and all their sediments are 
easily assimiFntPd by gabbroic liquid. Prisms are found 
in the Archean (for example, Quetico Belt) and are 
abundant in the Froterozoic and younger eras. 

The Gulf of Alaska contains a large 1100-200 X 2,100 
km), composite prism of Cretaceous .to E m m e  rocks 
e m p l d  abut  55-50 Ma. This prism was fomwd by (1) 
a m t i o n  of the Wrangellia-Alexander composite &mine 
to southeastern AIaska and British Columbia about 110- 
100 Ma, with crustal overthickening; 12) growth of an 
Andean arc in this collage; (3) uplift of this an: of 20.30 
km and outflow of tutbfdites onto the northmoving 
Kula plat&); (4) magmatism of an: and MORB- 
seanmunt-transform into the Kula-with-turbidite 
crust; and (5)  offscraping against the 

G m p  rocks, near Cordova, eastern Gulf, contain 
aeatterrd p~uwns of grandiodte of 5-150 I& area. 
Rare mew1 gabbm plutons and tmdhjanite dl- aIso 
occur, Three granodiorite plutons stwditd  he^ show 

Siq=663-71,396, Na20=2,&3.6%, K P - 1  A-3.01, 
eNd~".l 6.3, "~1/86Sr=0.7051-0.7067, 

206pb /~Pb=19,04-19.20, 2m~b/204Pbt15.#155&, 
and 2~pb/%k3859-3885. One ptuton p d l y  
show sIightIy lower K20, Mgher A1203, higher %d, 

and lower 87Sr 18%r ratios. AT1 three plutms, howwet, 
have similar, welldefined minor and traceelement 
aanmdam chamcterlmd by dative &hmwnt in light 
rare earth elements and depletion in Mgh fiekl m g t h  
elemenb. 

Mematle p m t - d a y  @on through acaetionary prism at Cardwa. Overall con~rol by &mk me&& but ~ o t e  that dear BI@B were 
&ved mEy from that p9t of the Orca Gmup where dectora (=r) are shown. Presentday surf= about 4-7 hn below tirar at SO Ma 
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The granodiodte plutons and flysch of the OKla 
Gmup show overlapping elemental and isotopic 
compositions. The only c1earIy defined chemical 
difference between the flysch and the plutons are weak 
wgative Eu anomalies in the plutons and slightly lower 
Ca and h i g h  Na contents in the flysch. The Nd and Sr 
isotopic compositions of two plutons mmpEetely overlap 
those of the flyscfi. The third pluton, however shows 
discretely higher  EN^ and slightly lower s f ~ r / 8 6 ~ r  
values than those of the fly& Pb isotopic compositions 
of the flysch and this pluton also overlap, but Pb of the 
other two plutons is slightly less radiogenic. 

Our chemical data, modeling, a d  comparison with 
melting experiments {Conrad and others 1988) of 
graywacke indicate that the pnd ior ik  originated by 
large fractions (6590%) of melting of the Orca Gmup 
graywacke and argillite. Magioclase, pymxene(s), and 
bid@?) were midual to melting at about $50*-950T 
and at low H20 activities. The trondhjemitic dikes have 
elemental and isotopic compositions (for example, 
ENd'+7.9, Srj=0.7036) appropriate t~ origin from a 
basaltic protalith. 

These g r a d  lorite plutons were generated where the 
prism was 15-20 km thick and while the prism was still 
being deformed. They are wholly flyxh derived, do not 
contain a gabbroic component, yet were cwval with 
gabbro and trondhjemite. This magmatism is best 
explained by (1) introduction of basaltic liquid from the 
KuIa plate during subduction; (2) pooling of basaltic 
tiquid in fewer regions of the prism; (3) growth of 
melting-pdpilating cells in fly& over convecting, 
crystallizing lenses of g a b i c  magma (as in Huppert 
and Sparks, 1988); and (4) requiring lenses of layer4 
gabbro 1-3 km thick and thinner layers of flyxh-melt 
residua, 


