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indicating chat the water-to-rock volume rauo (a runcLlon ol P .02/02 
pcrmcability) within the I-eservoir is high enough to be f~'oyblP for res~wtivuly. The concordancy of these %cs, beween pzrrolo~ 
gcoLhennal development. similar lavas, corrobomtr;~ the inference that the wo lavas tap 

common magma reservoir. Further, it tcnds to confirm the expcc 
from slow diffusion of U and Th in zircon that Th isoto~e svstcr 
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''u.4r/'g~r and U/Pb SHRIMP Dating of Latest Perininn 

Tcphras in the Midland Basin, Tex,qs 

Paul R Remc (Uerkelcy Geochronology Ccnter, 2455 Ridge Rd., 
Bcrlieley, CAI 94709, USA.; ph. 1-510-64+1350; email: 
pre~me@bgc.org); Maureen I3 Steher (Dept. of Geology and 
Gcophy.sics, Univ- Wyoming, Laramic, WY, 82071, USA;; 
Warren D Sharp (Berkeley Geochronology Center, 2455 Ridge Rd., 
Rcrkeley, CA, 94709, USA;; Kep 'R Ludwig (Berkeley Gmchronology 
Center, 2455 Ridge. Rd., Berkeley, CAI 94709, USA;; C M hnning 
(Res. School Earth Sci., Australian National Univ., Canberra ACT, 
0299, Australia; 

Latest Pormia~i chronostratigraphy is vcry poorly calibrated due to 
a paucity of relevant radiokotopic data. Thin (1-20 cm) hentonitea 
interbedded in the ~ u s r t c r m a s t e r ' ~ m .  (QMF), wbicli has yielded con- 
odonts or Cliangxingian (uppermost Permian) age, contain sanidinc 
and zircorr in addition t? biotite prcvioudy dated from onc unit Iby 
I<-Ar a t  2514 and 2619 Ma. Single crystal h e r  fusion Ar-Ar andyses 
of 40 sanidine grains rrom each of two bentonitgs separated by 20 
m stratigrapbicdly a1 Caprock Ci~l'~yon State Park, Texas, rcveal no 
sigl~ificanlly o ld~ r  grains, indicating that contgmination is rare, very 
subtle, or nbscnt. Exch~ding a few grains (il0250.7 +/- 0.5 and 250.2 
+/- 0.5 Ma (2 s-d.) for the lower and upper 'beetonitet;, rspcctively. 
Irl addition, mall  (10-12 grain) populations ofsanidine were incremen- 
 ally heated using a hroad-beam, 10.6 micron wavclengtll lascr. Two 
age speclm for lower hcntonire sanidines yield plateau ag~s with a 
mean of 251.2 $1- 0.6 Ma. Age spectra for upper bentooite sanidines, 
though in 011c case meeting formal plateau criteria (plateau G e  = 249.4 
+/- 0.7 Ma), rise monotonically through their ccntral portions. This 
may indicate minor 1,rappd Ar of non-atmospheric cornponi~ir,~~, which 
could bias the single cryeta1 agcs to  older values. SHRTMP ion micre 
probe ngcs of rims of volcanic zircons fmn  the same two hcntonites 
yielded mean age of 2626 Ma and 2563 Ma for the lower and uppar 
units, rspectively, with older cores of 1000-1200 Ma and 1380-1430 
Ma age. The 40 Il/Pb ages, however, scatter mote than cxpected lrom 
analytical precision, and define a histogram suggesting a bimodal age 
dist-ribution with peaks at about 248-250 Ma and 256-260 Ma. The 
younger component is possibly the ; L ~ C  of bhe tuffs, whereas the oldcr 
component could reprelient either sedin~eniolvgic. or volcanogenic con- 
tamination from earlicr eruptiona: high precision In-TIMS analym 
may re~olvo the question. Collectively, thew data indicate (by cotre 
lation with Ar/Ar and SHRIMP dating ir ,  China) that the Permian- 
ni i ls ic  boundary may bc recorded in the QMF. 

. ,  - 
will retain the age of orys~llization, even at magmatic ttmpen 
Fpr the rhyolites studied, dmn saturalion vmpcra1,yes (795 to 8 
are the same as hose obtained from coexisting Fe-Ti oxides (809 : 
indicating rhat the reservoir from which thc laws were extracted I 

to a temperature of 415°C mom than 200 ka ago. The surl 
consequence of these temperatures is fho apparcnt longevity of 
solidus conditions in the shallow magma ~ s r v o i r  from which rclc 
small (-1 kmJ) volume magmas werc wtracted. I t  is likel) 
supersolidus conditions were mainrained by the regular influ: 
differentiation of mafic magma, resukilrg in nccanulation o f  the 
larger volumc of magma (>250 km3) thar, based on seismic data a 
to under1i.e thc western moat of rke Long Valley caldera. 
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901A, QNL, Upton, N Y  11973; ph. (516) 3441052; s 
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Geological Survey, MOEA;; Chixhi Liu (Institute c 
ology, Chinq; Xiang Liu (Changchun Geological Scicnce Cc 

The Changbeishan volcanoes, the mosl potcntiallp active volcar~ 
the Mainland China are composed of a large shield volcano with 
bcrs or s rnd  monogtnctic cones. They consist dominantly of bi 
and lcss abu~~dantly trachytic to rhyolitic rocks with the feat11 
intra- plate geochemical d n i t y .  Recent studics on the field, 
and Cri4 d a t i n ~ ,  historical records and previously age determin; 
indicabe the Changbeishan volcz~nis~n can be divided inlo four 1 
eruptions. A commencing eruptive phase between 20 to 15 Ma fi 
several isolated alkaJiqe basaltic bodics. A long period or volcani 
escencc followed until arolcpd 3.5 Ma. Between 3.5 to 1.2 Ma, a 
amvrmt of tholeiitic l a w ,  avcrage thickness of several hundre 
ters covered over 1UOOO km2, effused quickly from a NESW fiss 
form q. large shield volcano. Meanwhile, many monognetic b; 
c.ones erupted pyroclastics and has. Rom 1.2 to 0.10 Ma, ar t  
continued and had heen restricted to a central vcnt of shield vo 
Abundant trachytic to rhyolitic m y m a  exploded and cffueed f 
central vcnt in tihis period to construcl a stccp composite con 
Tienchi Volcano. Monogenetic basaltic cones alsa continuely el 
VII a id  around composite volcano. Large ignimbritdormed erli 
and caldera occurred at the last 10000 years. The eruption 
1000 B.P. produced over 172 km3 in volume of abundant @in 
and plhiaa falls, ib: probably one of the lnrgrst eruptions at ttZ 
2000 years in thc world. Historical literature recorded the lasl, 
phreaton~agmatic eruptions, 1597, 1668 and 1702 A.D. indicat 
the Changbeishan volcanoes are still active and potentially er 
the coming future. 


