
tal amplitude at the  new synapse addeii 
after LTP I7e determined by the  initial prob- 
ability of release ( p l )  a t  the  original synapse 
[due to the  constraint that q2 = ( 1  - pl)] .  
Because the  initial prohahilit\. of release can 
vary greatly at different synal-rses, the  model 
must postulate an  unprecedented and un- 
known nlechanism which couples postsyn- 
aptic properties at the  new synapse to pre- 
synaptic properties a t  the  old synapse. Sec- 
ond, and more important, the model pre- 
dicts significant changes in the  shape of the 
EPSC anlplitude histogram following LTP, 
which we do  not  observe experimentally 
(Fig. 1 )  (1) .  T h e  predicted change in shape 
of the  EPSC histogram is a result of the  
following: Before LTP, successes of trans- 
mission only res~llt fro111 release a t  the  orig- 
inal synapse (whose quanta1 amplitude = 
a ) .  After induction of LTP, there are now 
two release sites, the  original site (whose 
quanta1 amplitude = a )  anil the new site 
(whose quanta1 amplitude = q2 x a ) .  Suc- 
cesses of transmission after LTP can now 
fall into one of three categories: Those clue 
to release from the  new synapse alone 
(EPSC a m p l i t ~ ~ d e  = '12 X a ) ,  those clue to 
release from the original synapse alone 
(EPSC amplitude = a ) ,  and those due to 
release from both synapses simultaneo~~sly 
(EPSC allllllitude = a ' q2 X a ) .  T h e  
contribution ot the  three classes of success- 
f ~ l l  events to the EPSC a ~ n p l i t ~ ~ i l e  histogram 
leails to the appearance of new peaks or to 
a I~roadening and shifting in the  position of 
the  two original peaks (whether or not  new 
distinct peaks can he detected depends o n  
the standard deviation of the  various 
peaks). 

As n.e do  not ohserve changes in the  
shape of the  EPSC amplitude histogram 
following LTP, iv\le thus stand by our origi- 
nal conclusion. Under our experiillental 
conditions, LTP results from an increase in 
probability of transmitter release \\.it11 no 
change in q~lanta l  aml-rlit~~ile and n o  adili- 
tion of new sites of synaptic transmission. 
However, because our data are restricted to 
the first 30 to  40 lnin after iniluction of 
LTP, it is possihle that other changes nlay 
occur at later times. 
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Estimating Geologic Age from Cosmogenic 
Nuclides: An Update 

W e  and others have used in situ-produced 
cosmogenic nuclides to estimate exposure 
ages of geomorphic surfaces such as mo- 
raines and alluvial h n s  i l ) .  Every study 
p~~bl i shed  to date has calculated exposure 
ages using temporally averaged production 
rates commonly acknowledging llut then 
disregarding variations in pro'luction rates 
caused by a variahle geomagnetic field. 

In order to improve the accuracy of ex- 
posure age estimates, we have recently de- 
veloned a model which allows cosmonenic 
exposure ages to be calibrated for changing 
geomagnetic field strength (2 ) .  T h e  model 
incorporates published paleornagnetic field 
strength records (3) ,  field strengthlrigidity 
relationships (4 ) ,  and accepted altitudellat- 
itude corrections (5) excluding the contri- 
bution of muons to '6AI and ' B e  produc- 
tion (6) .  In calihrating, we assume that the  
current geographic latitude of a site repre- 
sents its average geomagnetic latitude over 
the  duration of cosmic-rav exnosure. T h e  , k 

model indicates that production rate re- 
sponse to changing field strength is a non- 
linear f~lnct ion of altitude, latitude, and 
exposure eluration. G e o m a g n e t i ~ a l l ~  modu- 
lated production rate changes and age inac- 

in the Rocky Mountains may have occurred 
during Younger Dryas time (8) .  T o  demon- 
strate how the rnodel changes exposure 
ages, we have recalculated recently pub- 
lished ages (1)  for alluvial fan boulders (9) .  

Our  rnodel and relevant documentation 
are publicly available (10) and will be up- 
dated in the  near future to include addition- 
al nuclides and paleomagnetic intensity 
records. 
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Pliocene Extinction of Antarctic Pectinid Mollusks 

T h e  report by Edward J.  Petuch (1 )  about 
a two-stage Pliocene-Pleistocene Inass ex- 
tinctic,n that decreased the diversity of 
stenotherma1 illolluscan genera in Florida 
raises the i l~~es t ion  of where the  clinlatic 
cooling events propagated. It is accepted 
that the Northern Hemisphere ice sheets 
began developing at the  end of the Pliocene 
(2 ) ,  but their feedback and late Neogene 
connection with changes in the  Antarctic 
ice sheets (3)  have not been resolved. 
Southern Ocean moll~lscan extinctions, 
however, provide evidence that an  environ- 
mental threshold was reached a t  the  end of 
the  Pliocene around Antarctica. Through- 
out most of the  Cenozoic, pectinid bivalve 
genera (primarily Chlmnys) inhabited coast- 
al environlnents around the  continent as 
indicated by extensive deposits from the  
Eocene (4), Oligocene (j), ancl Pliocene 
(6 ) .  Thcse Paleogene-Neogene pectinids 

had large (>5 cm) thick shells, which in- 
dicate that calcium carbonate nrecinitation 
was enhanced for early Cenozoic bivalves as 
compared to that for subsequent cold-water 
pelecypods in the  Southern Ocean, 70% of 
which are smaller than 1 cm today (7). 
Large thick-shelled ~Tectinid bivalves be- " 

came extinct in the Southern Ocean during 
the  Pliocene, perhaps in conjunction with 
the  spread and first appearance of cold- 
water Chbmys species in New Zealand (8) .  
After the  Pliocene, large wafer-thin-shelled 

u 

,4damzissizim colheclti emerged into coastal 
environments from the  deep sea around 
Antarctica (9) ,  where it originated during 
the  Oligocene (10) .  This endemic mono- 
specific genus, with its circ~rmpolar distri- 
bution (1 1 ), has been the  only pectinid in 
Antarctic coastal areas during the  Quater- 
nary. T h e  marked diversitv decrease among 
Peciinidae in Antarctic 'coastal environy 
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