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MAPS OF 'EROSION SUSCEPTIBILITY/EASE OF EXCAVATION' WITHIN THE 
TUCSON 1 X 2 DEGREE QUADRANGLE, ARIZONA 

Comments by Roger B. Morrison, December, 1982. 

These comments pertain to two 'EROSION SUSCEPTIBILITY/EASE OF 
EXCAVATION' maps that I prepared between 1975 and 1977 and am 
submitting to the Arizona Bureau of Geology and Mineral 
Technology, Tuscon, Arizona. I hope that these maps will be 
placed on open file at this Bureau, so that they will be 
available to the public. They are dual-purpose maps, that 
integrate information on surficial sediments, soil profiles, and 
bedrock within several meters of the landsurface. They are de­
signed to be used by engineers, developers, resource managers, 
and planners. 

One map, covering the entire Tucson 1 x 2 degree quadrangle at 
1:250,000 scale, was prepared as part of a project to test the 
utility of Landsat-l (ERTS-l) multispectral images to produce 
maps for practical geoscience applications. They were prepared by 
inspecting and interpreting many Landsat-l images (bands 5, 6, 
and 7), from different orbital passes and times of year, of the 
same scenes. Map-unit boundaries were drawn on 1:250,000-scale 
enlargement prints of Landsat-l images, on the basis of the 
clearest evidence of the boundaries from various images. This 
interpretation utilized information available from geologic and 
soil maps and my own limited field observations as purely 
secondary input; i.e., the Landsat-image enlargements were used 
only for plotting information that could be identified from 
Landsat images. Consequently, the accuracy of this map is 
constrained by the relatively poor ground resolution and 
stereovision capability of the Landsat-l images; probably it is 
adequate for 1:500,000 scale. 

The other map covers a 1,300 sq mi area around Tucson at 
1:120,000 scale (the Tucson Metropolitan area and vicinity). Like 
the first map, it shows both (1) the susceptibility to erosion of 
the various types of earth materials within several meters of the 
landsurface (and hence on the potential magnitude of the modern 
problem of accelerated erosion), and (2) the ease of excavation 
of these near-surface materials for man's construction 
activities. This map is primarily photointerpretive, from high­
quality high-altitude color airphotos taken from NASA's RB57 
aircraft, but it has substantial ground control from my own field 
observations, hence it probably has accuracy suitable for 
pUblication at 1:150,000 scale. 
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These maps separate the exposed earth materials into four 
principal classes: readily, moderately, slightly, and least 
erodible or excavatible. These classes pertain to the 
predominant earth material in the map area, disregarding local 
inclusions of material with other erodibility characteristics. 
(Persons needing information on specific sites should con~ult 
more detailed, larger-scale maps of the pertinent parameters.) 

Especially significant are the areas designated as 'readily 
erodible' (map uni ts la and lb). These are predominantly alluvial 
soils of late Quaternary age that are unconsolidated or only 
slightly consolidated and relatively fine textured (mainly sand, 
silt,and some clay). These areas are chiefly in the the interiors 
of the intermontane basins, beyond the zones of gravel deposition 
near the mountains. They include not only the flood plains of the 
larger streams but also the lower parts of the piedmont alluvial 
plains (bajada toe slopes) where the flood plains of the desert 
washes spread out and coalesce. Thus, the interior lowlands of 
the larger intermontane basins have extensive areas of readily 
erodible materials, commonly miles wide. 

Moderately and slightly erodible/excavatible materials are 
chiefly alluvial deposits whose erodibility is lessened because 
of (1) coarse particle size (boulder to pebble gravel) and/or (2) 
strong soil development (clay and/or calcium carbonate 
accunmulation) , and/or (3) weak to moderate induration of 
sediment below the soil profile. These materials occur chiefly 
on the intermediate and upper parts of the piedmont alluvial 
slopes of the intermontane basins. Slightly erodible (class 3) 
materials tend to occur closer to the mountains than the 
moderately erodibile (class 2) materials, because here the 
geomorphic surfaces generally are older, soil development 
stronger, and particle size coarser. Small class 2.and 3 areas 
occur within the mountains, and some class 2 areas in the 
interiors of the intermontane basins. 



EXPLANATION for map of FLOOD HAZARDS of the TUCSON METROPOLITAN AREA 
(Prepared by Roger B. Morrison, 1975-77) 
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Des:-ee of 
flood l1-'lzard. 

:~05t severe 

~:ode::-nte to 
locally oevcre 

l·:oderate .... 0 severe 

Lc·cally !:'.c:'c:::-z:::e 
to severe along 
aic.e-.:o.sh 
cl:a!l!:cls 

Re:narks 

lover !,ortic·!':s of flood plains of Snnta Cruz River and 
l:'.:lJor '.:;\51:es. m:olc nrcn is liable GO inll.'1(l:1.tion by 
tllw-::c~.r r(!cu:rc!"lcc-inte~t·v['..lH floorln, and. :.:oct 0:' it 
will '0.: i:n:r.;b, t·~d by 50-ye.'l::' flood a. F.:1 ,.ir.:a ted flcod 
r.-,aC::11tt!dcn of S~nta. Cruz Hiver at Tuc~o!1 l·_:c.~inw st3.tion 
for lO-j'::'J 20-yrJ and 50-:r:- recurrcnc·: i:rtc::,vnls nrc 
re£p.~ct1 v~ly 11, J ~OO, 20 J 3:')0 nnd. 27, ~CJ c'l!l)ic feet p~r 
sccor.d (US,'}:) ;'latcr-Sup!'ly i'f;\f,er 1939-AJ 1970). 

r:isl~er p8.rt::; o~ flool !llo.:ln3 of So.n !:.'l C~'UZ River and 
7.:.3.jor ~.;n.~hi:!3. I,iablc to in~rl(J.tion by floodG of more 
':.itan lOO-J'::' recurrence-in"el'val r.;o.::::nitt:d2 (or by 
lCO-yr floods if at"tificinl 0::- !13.tLtTc.l c:13.nceS, e. c.. J 

n.:;.:rado.tion) rcdnce t;',e carrying cap.'lci.ty of the prel3ent 
streu::1 cl:n:1n~l. Greatest I~aza::,d Gen\~ral1y is alone; 
bour.dary ~Jitil cL'l!3S 1 nre:'lZ. 

lo~'llands of A':ra-Altar Vall.:: .. J .l3ubject to very ex-
tensi vc 5r:ect i=mnJation (c:t ti::JC5 coverin:; > 901, of 
the urea.) fro~n ceve~c ro.instor:~!~ !jucj~ 3,!; t::2.t of L-=..oor 
Day 1970. ?ell ,·;ell-dcfinetl nu tural clrainac:c cha:melz. y 
Lo·..,,·:;r terraces and s:r.e.ll ::'.lluvinl fann bcrderir.c; alc:JS 
main strca::;s. Ger.erally not liable to inu.'1de:;.icn by at 
lC3.Et 20C-yr rccU!"'rencc -i!1tcrval flood~ of !:::l.i:l s-~~ea.r:!:; 

but lie.b: .. c to lc~a.l flc.ooinG a~d dcbr:'s. c.epGsi"tic~ 
alone; side-',:a::;h chnnnels. v:hich I::.:lY i;: places shi;~t 
posi tiO!l 1":::-0:7. ti:ne to tir.iC 
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lCCOoll:! Ge~:'~rc. 
0.10:1:; c: ;c!':1~-21r; 

:·~cderc .. ~c to 
SCVerl~; c:jr-.~!1cls 

nre liable ~:o 

1-_______ -+_,:3:;..'-"·,1::;" ~=-:..t !)o:;i -::'ion. 

HiSil1:; vari~,'ole j 
severe to zlic;ht 

Sli:::.~ to :-;o~C', 

excc!>t alone 
·:l:"~L'13..sc c;:anncls 
S;,OW1~ 

nela.t:.vc ~:!!"'row flood 'Pl!!i~n of ~,1odc!·.:!.te-s1zed t'j·az:-:es. 
E:foj0Ct t.o occc.cional to f'11cqucnt i::tL~d.ation :fro~ fla5n 
nooia. 

E.:-oo.d. Gently s10?inG lovlo.nds wi",;!: poorly defined 
5::ift1n0 d;:ainu.;~e c!lnnn(!lz. Subject to extc:1ai vc si:eet 
inu::clation (l.c1, to 90;j of area) from flaah floods • .!/ 

Gent.ly alc;";inC '..1Q.jaclns J ecncrally lli th < 5 ft 10c::1 
relic:'; lO~ to 5~ of area is subject to ::ioderatc to 
locally ZEJ'ICl'e :;::ect flooding after hea\'Y torrential 
ro.insto::o;;;z .y 
\·i"ll-dro.inr!·:l hisl'cr arcc,!; (hillS, :::ountain::l J and baJ8.das 
bieJ..~ot:t allu'!i;'!.l alopea) ~~ith 5 to >1000 ft 0:' local 
r~li2f. Flood jin:~f'.rd is Gli~·~·.t to nil «10:) of o.reo. is 
liable to im:r:clo.tion) c}:cept alone ci.annels sho''''':l; 
r.o"n'evC'~, u:luzuo.ll:; t:e:.vy r:linstcr::1S r.1ny cnuhc bric:' 
51:8.110-.; shectflcods an:r.Ji".cre in area and local debris 
der-osi tion beloil atec" slope a • . 

?:~tural d~"ai:'j:J..::t.:: c:::l~lne15 t:~.~.:~·. a:-e li~~cly ~o flo~l at least 
scvcrr.l c .... bic feet n cecond ufter heavy raL~ato::o;~s 

................... 
'" ::::~·airlll::;0 c:::J.:l::e1::, ar',.:!.ficinlly controlled 
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Tucson Metrbpolitan Area Relief-Dissection-slope Hap 
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. Scale·1:120;OOO 

Explanation 
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O-l.Sm 
. (O-Sft) 

1.S-Sm 
( 5-16ft)· 

5-20m' 
(1~-6Sft) 

20-100m 
(55-330ft) 

> 100m 
( 330ft) 

, 
Nearly level~ gently sloping or i 

- gently undulating flood plains 

Generally 
<40

0
, locallJ 

to 90° 

Commonly 

>350
• locall"\ 

and bajada toe slopes. 

I Slightly dissected bajadas~ 

Hoderately dissected bajadas~ 
lower hills. 
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DC!t"!pl Y di ssccted baj::-tda:" higher: I 
hills and lower mountains. I 
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Higher mountains with very 

to 90° , s_opes. 
steep I 
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* £''Ccept for banks of modern arroyos, which cor.:monly have steep slopes, up to 

vertical. 
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