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31. MOVEMENT OF PERCHED GROUND WATER IN ALLUVIUM NEAR LOS ALAMOS, NEW MEXICO 

l3y .JOHN H. AURAIIX"IS, .In., EL~IER H. BALTZ, and 'VU,LL\:\[ D, PrRTY.Hl'X, ,\Ihuquel'que. X, :\rex, 

The innltratioll and tllldt'!'g"l'ollllrlmo,'emellt of :~Ilm"· 
melt \yatel' in :\[orllllHlad Canyon near Lo:"l ,X.lamos, 
X, )Iex" were studied from "[arch through .Tune 1961. 
:\[ortandad Canyon is one of the deep, steep·walled 
easterly drninillg' ('nll~'OIlS that dissert the Pnjarito 
Plateau, The pnlt of the ('11.11,'"011 studied has a drain· 
age area of nllout:2 square mile;:; al1d heads at all altitude 
of nhout 7,~;)0 feet Oil the ('eutl'al pnlt of the plnteuu, 
where the annual preci.pitation is about n.;') inrhes, 

The Bandelier Tnff. of Pleistocene age caps the 
Pajarito Plateau and l'asts on tlte SantH Fe Group of 
middle (?) Miocene to Pleistorene (n age. The princi. 
pal gTound·\\"atet' body is in the Santa Fe Gl'OUp about 
Dno feet beneath the canyon floor, However, a small 
body of perched g-t'oullcl \,atel" which wns the subject of 
invest.igation, OCClll'S in allu\"iunl l'esting on the Bande­
lier in the bottom of }[oltandad Canyon, In the west· 
ern part of the canyon the allln"11I111 is 40 (0 :'\0 feet 
wide and 20 to :10 feet thick, whereas in the eastel'n part 
of the cn!lyon the alhl\,inm is 600 to iOO feet \\"ide and 

be as much ilS 100 feet thick, 
.Ie water in the al\ll\"lum was monitored by llIeans 

of holes dl'illecl in se,"ell lines Heross Mortandad Cnnyon, 
,\.t ench line (fil!, :H,l), 1 ObSel'\'ntioll well and se\"eml 
2·ineh·diametel' access tubes were constnlcted with 
plastic pipe. 'Vatet' le,-el;; '\"ere measured periodically 
in the observation wells, and the moisture content of 
the alltn-illlll llud underlyilll! tuff Was determined by 
llsinl! a neutron-scHtterilll! 1l10istlll'e probe in the access 
tubes, 

The sotlrce of recharge to the alluvium in Mortandad 
C,ll1yon is local Iweci pitntion, In 1961 about one· 
fourth of the anllual preeipitation occurred in the 
wint.er, and a snowpnck 1 to :1 feet deep Rcenmu hlted in 
the deep, nan'ow we::item palt, of the canyon. Some 
dim'unl melting occlln"ed in .TnnUal1', February, and 
:\Lu'ch, and the melt watel' \nfiitl',lted the soil and 
allndul1l, As the length of the daily melting period 
incI'eased in April. the- thin allln"ium in the upper part 
of the canyon became slttm'nted to the level of the 
"it t'eam channel, ,wcl slll'face flo\\' began becltll;;e the 
allm'illll1 was unable to absorb and transmit all the 
sl\owmelt water, 

Infiltention occlll'l"ed at the front of the surface 
'm nnd in the channel upstream from the front; 
"vel', the front of the stream advanced eastward 
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FIGURE 3T.l,-Longitudinlll protilf.'s ~hn\\"ing ba:;e and top of 
alhl\"iulll and wat.E'r !E"·f.'l~ in allnl"illlll in Pllrt. of )[ortandarl 

Clln~'ml. 

more rapidly thlln did tbe front of the zone of complete 
satnration ill the alhl\'iul11, as shown by the fact that 
the front of the stream passed test well 8a (fig. :37,2) 
almost :3 weeks befol'e the water level in the well indio 
::atecl that the nlhn'illll1 was satumted to stream level. 

Between observation wells -t and 6, where the canyon 
widens, the alluviulll thickens and con:>ists of an uppel" 
unit of COttl'Se, loose s!Uld and an underlying unit or 
:>,u'ldy clay, In this reach the part of the ground· water 
body in the COllI'Se slInd heneath the channel formed" 
mound with ,l steep eastward·sloping front. This hap­
pened becau:le., the coal'Se sand absorbed Wl1ter from the 
"tl'eam and trallsmitted it downward n,t a faster rate 
than the ,;lI11dy day absorbed the water and transmitted 
it latentlly, Water filtering c!owlI\nu'rl. in the COtll'Se 
saud beneath the eastem part of the stl"ellm wa.s ac­
er'eted to the hont, of the ground-water mound, causing 
the front of the ground.water mound in the COILl"Se :>and 
to ,Idnlllce easl\Yal"d fastel' than the mO\'ement of the 
ground·water body as a whole. 
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