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ABSTRACT. We have conducted a survey for molecular outflows toward 
71 pre-main-sequence s tars using the J = 2 •> 1 t rans i t ion of CO. 
Outflows were detected and mapped toward 20 of these objects and in 
an addit ional s ix background sources not included in the or ig ina l 
survey. The outflow sources range in mass from 0 . 5 to 30 M Q , in 
luminosity from 4 to 1 .1 χ 10^ L Q , and in age from < 10^ to ^ 10^ 
years. In the H-R diagram, the outflow sources form a d i s t i n c t band 
running across the top of the diagram. 

Roughly half of the observed outflows are bipolar at some l e v e l ; 
the res t show a r ich var ie ty of morphologies. In addit ion to the 
CO (J = 2 -** 1) data, we have obtained CO (J = 1 •> 0) and 1 3 C 0 (J = 1 + 0) 
observations that enable us to estimate the exc i ta t ion temperature and 
opt ica l depth in each outflow, leading to the derivat ion of outflow 
masses. The observed outflows range in mass from 0 .01 to 56 M Q , in 
s ize from < 0 .07 to ^ 5 pc, and in age from ^ 10^ to 5 χ 10^ years o l d . 

Simple momentum conservation arguments are then used to derive 
the mass lo s s rates necessary to produce the observed outflows. The 
resu l t s range from ^ 10~8 to ^ 10" 3 y r ~ l . Correlat ion of these 
mass loss rates with other parameters shows that pre-main-sequence 
mass l o s s goes as the square root of the bolometric luminosity and as 
the 1.7 power of the s t e l l a r mass. Implications for these f indings 
on the nature of the pre-main-sequence mass loss mechanism, for s e l f -
regulated low-mass star formation, and for formation of the t e r r e s t r i a l 
planets are discussed. 
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