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ABSTRAeT: The Wilc:oxon (Mann-I.'hitney U), Maad, and Smirnov tests are presented to
test. for differences between [....0 populations wilen che assumptions oí che pertinent
pnrametric tests are not mct. A poinr. and interval estimaror for rhe 10carion difference
between [wo populations 15 al so presented. A11 procedures are used to compare [he
lengtlla oí two populations of legal s!ze brown [rout.
---------------------------------------------------------------------------------------
INTRODUCTION: In many natural [esource experimental and sampl1ng situations. [wa
independent samples are obtained by either taking a [andoro sample from each oC [wa
populntlons or by asslgning two trcatmonts at random to a sot of relatively homogeneous
sampling units. The sampler then wants to make inferences about differences between
the two populations or treatmonts based on sa~ple data.

The pnrametric tests for comparing che LwO populations are the t-test for comparing
two meaos ¡ll1d the F-test for comparing two varlances. The assullIptions underlying
these tests are (1) mutu.:llly lndcpcndcnt random samplcs, (2) the variable (eharaeterlstle)
oE interest ls normally distributed, nnd () mcasurement i5 on at lcast an lnterval
scale. The t-test is also based on the assumptlon oE homogeneous variances.

In many situations, measurement la llot on at least on interval seale. variances
are not equal.. aod/or the underlying dlstrlbution is not normal wlth sample aizca too
small to make use of the Central Limit Theorem. Nonpnrametric procedures should be
usC!d in these situations.

Tlle objective of this paper is to presont the Wileoxon (Mann-Wh{ tney U), Hood,
and Smlrnov tests to test ror dlfferenees bet""een the two populsrlons or treatments.
A point and lnterval estlmator f8 also pr.csented for location dlfferences between the
two populatlons. All proeedures as sume two mutually independent random anmples,
eontlnuous random variables, and a measuremcnt scale that 15 at least ordinal. A11
procedures are used to compare the lcagths of two populations of legal size brown
trout.

EXAMPLE: S1.x snd 8 legal slze brown trout (SallllO trutta) were eoUectcd from Area 1
(MeadOW's Area) and Arca 2 (oId Pipeline Area), respeetlvely, ln Cooks Run, a strealll
in Iron County, Michlgon, using electrofishlng technlques.ll Thc lcngths in inches

lhe author 15 ProfeS8or oC BiOlPetrlcs. Sehool of Natural Resourees,
The University of Hiehigan, Ann Arbor, Hiehigan 48109.

The data ""ere collected tn August, 1978, in cooperation w1th the
Fisheries Divlsion, Miehlgan Depllrtment of Natural Resources,
Crystal Falls. Mlchlgan.
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of these trout are shovn in Table 1. Y
i

is the length of the i!h trout and n

is the number of trout sampled frolll Area 1. X
j

15 the length of the Jth trout

and 111 ia the numbcr oC trout sampled from Area 2.

Table 1. Lengths in inches and sample statlstics of legal ahe brown trout from
areas I and 2.

Area 1 Area 2
OBSERVATION

Y,
OBSERVATlON

Y,
OBSERVATIOS X, OBSERVATION

XiNO. (t) NO. (1) NO. (1) !ro. (1), 13.8 4 13.0 1 10.8 5 10.2
2 17.0 5 14.6 2 12.0 • 10.3
3 10.5 • 14.4 3 12.2 7 12.1

4 11.8 8 10.0

aample size:
mean:

variance:
skewnesa eoefficient:
kurtoais cocfficient:

AREA 1
n .-.-­
y- 13.88

sY~ - f¡.54S7
YI- -0.04
Y2- -0.81

AREA 2
m----;-S
X- 11.18

sx2 - 0.8879
'YI- -0.10
Y2- -1.94

The tvO areas were similar in average stream width, veloc!ty, and discharge.
Area 1 had a greater average strel11ll depth, IIlOre square feet oC undercut banks and
weed beds, and lesS square feet of overhanging brush and 8ub~rged loga.

I vUl assume that the tvo samples oC trout obtained by electrofbhing are t"wo
mutually independent" random samples from t"Wo populatio~~.

NONPARAHETRIC PROCEDURES: [n comparing t"Wo populatlons uaing indepcndcnt random
samples frOIll each population, the samplcr should be ¡¡ware of the foLlowing nonpara­
metric statistical procedures: (1) the Wilcoxon or Mann-Whitncy U test, (2) point
and interval estima tes for location differcnces, (3) Mood's test, snd (4) the
Smirnov test.

WiLcoxon (Mann-\,rtl1tncy U) Test: nle Wllcoxon or Mann-Whitney U test (Conover 1971,
Lehman 1975) ahould be used to test for the differenc.e betwecn population d.istrlbu­
tion funct ions when the differenc.e takes the fOI1ll of the observations for one
populntion being, in general, larger t"han the observations from another population.
For the two-sided test, the null hypotheais "o:P(X<Y) - 1/2 ls tested 'against the

alt"ernative hypothesls "1 :P(X<Y) , 1/2. Y and X are the random variables associated

",lth popuIations 1 snd 2, respeetlvely.
lf it la assumed that the dlfference between population dlstribution functlons

is strict1y a differenee in loeation. then the null hypothesis lIo:l.I y - IJ X is tested

against the altemativc hypothesis H
1

:lJ y - u
x

' where lJ y and IJ
X

are the population

means oC the random variables Y and X, respeetively.
The t"\l0 independent samples of slze n and III from the populationa wlth randolll

variables Y and X. respectlvely, are pooled. The smallest observat"lon (value) of
the pooled data 18 gtven a rank of 1 wh!le the largest value is givcn a rank of N
\lhere N-n + m. The Wllcoxon statlstic can be elther

n m
(1) Ws - tSi or Wr - tr j

1-1 J-l
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• 40

0'

-8andU
sO.975

that the brown

u
sO.025

> 40, we reject Ho and find

where 51 is the rank assigned to the ith observation from the samp1e oC si?e n, r
j

1s the rank assigned to the jth observation from the samp1e of size ID, and
W + W .. N(N+l)/2. I wi11 use W as the test statistlc., , ,

The decislon rule for the Wilcoxon test is: Rejeet H if W < W
o s - so./2

W > W ; otherwise Aecept H. W and W are the lower and upper critical
s - Sl_0./2 o so./2 sl_o./2

values of the Wilcoxon statlstic Ws ' and ce is the leve1 of signlficance. The large

sample (n and m > 10) normal approximation for Ws and the midrank procedure for

handling tied observations can be found in Lehman (1975).
rhe Mann-Whitney U test i5 the same as the WiIcoxon test except for a constant.

The Mann-Whitney U statistic Us .. Ws - n(n+l)/2. Us 19 the number of pairs

(Y
i

- Xj) where Y
i

> X
j

for 1 .. 1, ... , n and j .. 1, ... , m. Tabled critical vaIues

are more commonly found for U
s

than for Ws (Conover 1971, Lehman 1975).

For the trout example, the pooled rank5 of the raw data (Si and r
j

) for the

two 5amples with n .. 6 and m .. 8 are shown in Tab1e 2. From rabIe 2,
6

W .. Es .. 64. U .. 64 - 21 - 43. Assuming a .. 0.05,
5 1..11 s

(U ,. tIlO - U ). Since U
sO.975 sO.025 5

trout from Arca 1 are significant1y longer than those from Area 2. (V-X"13.8S-11.1S=2.70).
The parametric t-test for comparing means gave the same resu1ts.

!he Wi1coxon test has an a9ymptotic re1ative efficiency (A.R. E.) (Conover 1971,
Lehman 1975) of 0.955 when compared to the two-sample t-test for independent samp1es

Tabie 2. Poo1ed ranks of the raw data (Si and l"j) and the deviation form of the

data (Si andr
J
') from the two samp1es with " -6andm .. 8 for the

trout examp1e.

i or j AREA /JI AREA "Y, " Y, Y " Xl '1 Xl - X '1
,

1 13.8 il -.083 7 10.8 5 -.375 6
2 17.0 14 3.117 14 12.0 7 .825 11
3 10.5 4 -3.383 1 12.2 9 1.025 13
4 13.0 10 -.883 4 11.8 6 .625 9
5 14.6 13 .717 'O 10.2 2 -.975 3
6 14.4 12 .517 8 10.3 3 -.875 5
7 12.1 8 .925 12
8 10.0 , -1.175 2

when a11 of the assurnptions of the t-test are meto TIlus, the Wilcoxon test is only
slight1y less powerfu1 than the t-test under such circumstances. The lowest the
A.R.E. can be regardless of the underlying distribution of the random variables 15
0.864. !he Wi1coxon test can be considerably more powerful than the t-test for
certaln distributlons.

The Normal Scores and Savage tests are more powerfu1 than the Wilcoxon test
undel" certaln clrcumstances (Lehman 1975).
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Point and ¡nterval Estimators: A nonparametric point estimate can be made of the
location di[[erence A bet",een t\lo populatlons vith the UliC oC the ordered pairs
(Y1 X

j
) (Hollander and \loHe 1973). The estimate ls

(2) A· median (Y
i

- X
j
).

The ordered palrs (Y
1

- X
j

) Cor 1- l ••.• , 6 and j • 1, •.• , 8 for the trout

example are sho",," 111 Table 3. There are nm • 48 pait's ordercd frOlO s~llest to

Table 3. Forty-eight ordered pairs (Y i - X,) fo, ,h. trout example.

Y
i

XJ

-1.7 • J LO 2.J 2.7 J.O 4.J 5.0
-1.6 •S 1.1 2.4 2.8 J.O 4.4 5.2
-1. 5 .8 1.8 2.4 2.8 J.8 4.4 0.2
-1.3 •• 2.0 2.5 J.O J.8 4.0 0.8
- .J 1.0 2.2 2.0 J.O 4.1 4.8 O. ,

.2 1.2 2.2 2.0 J.5 4.2 4.' 7.0

largest. A-2.64 fo, ,h. trout examp1e. Th. parametric poinr estimate of • i.

•• y-y- 2.70.
A nonparametric con(1dence interval can also be calculated (or A vith the use

of the ordered pairs (Y 1 - X
j

) (Hollander and \lolfe 1973). The 10l0'er and uppct"

bounds are 6L • (Y
i

- X
j
)a/2 8nd Áu • (Y i - X

j
)l-o/2' respectively. The (1-0)%

confidence interval for A ia 16L, 6U)'

AL - 0.5 4nd 6U • 4.6 for the trout example ..ith ti ·0.05. Therefore, the 95%

eonfident interval for A 1s [0.5, 4.6). The parametric 95% eonftdence interval for
6 baaed on the t-atotiatie ia (0.87, 4.53). The parametrlc confidence interval
assumes that y and X are normally distrlbuted whl1e the nonparametric confidenee
interval appliea regardless oE the distributions of y and X.

forl-l •...•
pooled ranks

Y. Yi-Y

obtain the
the ith observatlon Y i ­
m are pooled together to

The Hood Test: The Moad test (Conover 1971) should be used tO test the dlfference
between population distrJbution functiona when the dlfference la strlctly a diíference
in dispersion or vorianee or scale. It assumc8 that rhe tvo populatlons have the
aame locatlon. Since thls ls uaunlly IIOt true, nn approximate proeedure must be used.
The approximatlon beeomea better as m and n lncrease. For the two-slded test, the
null hypotheais "o :yZ - 1 ia tested agalnst the alternatlve hypothesls Hl :y2 ti,

where y". Cy
2/o

x
2 and Oy2 and cx

2
U("(l_ the variances of the rondOlll variables Y and X,

respeetively.

The Mood atnttstle is

(3) M•• ~ (8 _ N+l)2
1-1 l 2

where Si la the pooled ronk of the ith observatlon írom the somplc of size n. When
ehere la o locorlon dtfferenee. the approximate Mood statistlc la

(4) M' - r (s ' _ ~1+l)2
s 1-1 i 2

where sI' 15 the pooled rank oí

n and X
j

- i for j - 1,
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Si'(1-1•..•• n} and r
j

' (j - 1•...• 1lI). Y
i

- Y and X
j

X are [he

deviation form oí [he data.
The pooled ranks oí [he dcvLation fon oí [he data Cor the [rout exalllple

6 2
(Table 2) yield M ' - t (aL' - 7.5) - 103.5. Critical values for Mood's statistLc

s 1-1
can be found Ln Laubscher ct al. (1968). Assuming Q - 0.05, [he Lower critical value
~l ' • 43.5 and che upper crit:Lcal value }l ' 151.5. The decision rule

80 . 025 80 . 975
for Moad' s test is: Reject H H ~l • < M. • oc 11 > M ' ; othendse accept

• o S - 5
0

• 025 s - 8 0 • 975
H

o
' For [he [rout example. [he Moad test ShOW9 no significaRe dLfference bctween

[he varianees oí [he two populations. The parametric F-test far comparing
2 2 •

taro vario'lnces barcly accepted 11 (F
S

7·s /s ""5.12 and F -S 29)
o • y X J975j5,7 • .

When [he assumptions oí che F-test are ~et, Hood's test has 3n A.R.E. of 0.76
relatlve to the F-test. The Hood, Slegel-Tukey, and Freund-Ansarl tests can al1 be
used to test for equal varlanees with smal1 sa~le sizes: however, the Hood test
appears to be mast powerful (Conover 1971). There are more powerfu1 nonparametrie
procedures 8vallable for Larger sa~p1e sizes (Hollander and \lolfe 1973).

The S~lrnov Test: The Smlrnov test (Conover 1971) shou1d be used to test for the
dlfference between populatlon distrlbutlon functlons when the difference ls any type
of differenee (e.g., locatlon, dlsperslon, skewness, etc.). If the dlfference ls
unknown or it 15 known that there are at leasr two rypes of dlfferenees, the Smirnov
test ahould be used.

For the two-slded test, the null hypothesis Ho:F(Y) - F(X) lB tested against

the alternative hypothesla H
1

:F(Y) I F(X) where F(Y) and F(X) are the cumulative

dlstribution funetioos (e.d.f.'s) of Y and X, respeetlvely. If r(Y) Hes aboye F(X),
values of X tend to be larger than values of Y. Ir F(Y) 15 steeper than F(X). values
of X have more dispersion than values of Y.

The Smirnov statisttc 1s

(5) D • ""'15 (Y) - 5 (X)I
n,lIl o m

whteh 18 the maximum vertical dlstaoee between the two sa~le e.d.r. 's S (Y) and
n

Sm(X) .
For the trout exo~ple, Sn(Y)' S.(X), and ISn(Y) - S.(X)] are shown In Table 4

for a11 valU1!S of X and Y. Sn(Y) and Sm(X) are plotted In Figure 1. 06,S - O.S33

Table 4. Sm (X), Sn(Y)' and ISn(Y)-Sm(X)] for a11 valucs of y and X for the trout

example

Y

10.5

x S.(X) S (Y) ISn(Y)-SIII(X> I Y X Sm(X) S (Y) ISn(y)-s.. (x)1
n n

10.0 1/8 D 0.125 12.1 7/8 1/6 0.70S
10.2 2/8 D 0.250 12.2 1 1/6 0.833
10.3 3/8 D 0.375 13.0 1 2/6 0.667

3/8 1/6 0.208 13.8 1 3/6 0.500
10.8 4/8 1/6 0.333 14.4 1 4/6 0.333
11.8 5/8 1/6 0.458 14.6 1 5/6 0.167
12.0 6/8 1/6 0.583 17.0 1 1 D
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Figure l. S.(X). Sn(Y)' and 0n •• for the trout e~amp1e.

(TabIe 4, figure 1), and the critica1 value °0 . 05 ;6,8 • 0.667. Slnce °6 ,8 > 0.667,

the two distrlbutlons are slgnificant1y different in some ""ay. Figure 1 indicates
that the va1ues of Y tend to be larger and IIIOre dispersed than the valuea of X.
y abo appears to be le89 negative1y kurtotic than X (TabIe 1).

Atable of critica1 valucs of O can be Cound in Conovcr (1971).n,_
CONCLUDING REHARKS: ror the trout example, [he nonpsrametric statistica1 procedures
show that the two popu1ations of legal stze broVll.trout are aignHicanr1y different.
The Smlrnov rest shows that rhe popularions are different in some way(s). Examina­
tion of the tvo sample c.d.f. 's indicates that [he leng[h of [rour in Area 1 appears
ro be gresrer and more disperscd [han [har of Area 2. The Wilcoxon test snd [he
conHdence interval show tha[ the length of [rout in Area 1 la sIgnlficantly larger
than thar of Atea 2. The Mood rest shows no significant dlffercnce between the
varianees of the two areas even though the sample variance of Area 1 ls about 5 rimes
the sample varlanee of Arca 2. Remember that rhe sample stzes are relatlvel)' 8ma11,
the npproxlmate Mood ststisric was used, snd the A.R.E. of Mood's test re1ative to
the f-test under rhe 8s8umptions oC the f-test ls O. 76. nu~ results, in general.
show that rhe len~th of trout in A~e" 1 are larger i1nd more dbperJl;p.rI than Arell 2.
Thia agrees with 7 years of data from these rwo areas.

The Smimov test t8 more sensltive to dlfferences in location aceompanied by
other dlfferenccs (e.g., varlance, skewness, ere.). The Wl1coxon test is more
sensitive to differences only In 10cation. !he Meod test iR more sens1r1ve to
differcnces on1y in dlspersion snd aSSllmes equal 10car10ns.

The nonparamerric pTocedures presented in this paper should be used for the
2-sample case when the assumptions of the appropriate parametric procedures can not
be met and sample sizes are sma11. They are easy to use and tables of critical
values are readlly avallable. Large sample approximatlons are available for aU
tests snd modifications can be made for tled observations (Conover 1971, Lehman 1975).

1 strong1y believe that nonparametrlc procedures should be used more wtdcly
where they are applicable. For small sample sir.cs, such procedures compare more
favorably wirh parametric procedures as deviations from the assumptions of parametric
procedures inerease. for asny distributions, nonparametrie procedures are consider­
ably more powerCul than parametric procedures .

•
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100% Kark Wlth 3P Sample or Hultlstage 3P Crulalng:
Whlch Hetbad Should A Forest Manager Use?

8y: William H. Carson, Jr. !/

Abstracr: This paper presenta two simple equations which can help a
forest ntanger decide whlch )P system to choose: 100% Mark with 3P
Samp1c or Hu1tistage 3P Cruising.

Standard 3P procedures (100% mark wlth 3P sample) are effective, but can
become costly when a large number of trees muse be viatted. HultiRtage
)P crulsing (USDA Yor.Serv .• 1976; Estola, 1979) sign1flcantly reduces
the number of trees that must be vislted on large sales. 80th &ystems
have inherent cost and time factors vhich should be considered by a
forest .anager.

The follovfng equatlona can be used tO ca.pare the cose or time require­
ments of each system:

l. 100% Huk w1th )P Sample

Total Ti,me
Tot.al Estll1l8ted VolUllle (or Acres)
Volume (or Acres) I /
Harked and )P Sampled(Crev/Unit of Time

2. Hultistage)P Cruislng

Total Time

+

Total Estimated Volume
Volume (or Acres)/
Harked ICrew

No. of 3P Plots R~quirerl

No. of )P Plots completed/Crev/Unlt oC Time

Thc following example vas developed using representative dato (rom
Ponderosa Pine sales in the Black Hll1s:

etven: Sale Areo - 200 Acres

100% Hark wlth 3P Sample requircs 70 sample trces

Hultistage )P Cruisc rcquires 100 sample trees
(100 plots; 700 tree visits)

Forester, Bureau of Land Hanagement, P.O. Box 757, Newcastlc,
Wyomtug 82701
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A tvo-man erew can 100% mark with 3P sample iO acres/day
regardless of ehe number of sa.ple treea.

A ewo-man erew ean mulelstage 3P cruise 20 plots/day.

A tvo-man crew can mark 20 acres/day.

Substituting in equations 1. and 2. :

200 Acres

100%
lO Acres/day • 20 days

Hultlscage

200 Acres
20 Acres/day

+ 100 Plota
20 plots/day • 15 da ya

In this case. Hultistage 3P Cruise vould be .are econoaical than a 100%
Cruise wlth 3P Sample. Ir the sale had been less than 100 acres. the
100% Crulae with 3P Sa.ple would have been ~re economical.

LITERATURE CITED
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There are several substantive errors in "Computing OptilllUlll Plot Shes lor Wlldllfe
Inventaries", an nrticle which appeared in Resource Inventory Notes (8LM 23, July.
1979). These errors are the responsibility al both the editor and the author of
the article. An alert render, alter working with the formulas, brought these
mistakes to the attention of the editor. In turn, the editor passed these
comments on to the auchor, who was invited to correct them. These corrections
are listed below:

l. Page 9, 2. Number of Necessary Plots, first pnrngraph, should read:

Suppose we accept the precislon that a sample oliO plots of one hectare
each will give (after Wensel, 1976). Now, to calculate the number of plata of
other sizes that meet the same preclsion. use this fonnula:

2. Page 9, 2. Number oC Necessary Plots, second lormula (example), ahould read:

[ -----=..!L l 2 lió lO. 35 plots
.50 ......

J. Page 11, first Une of the page, the x should be omitted.

4. Page 11, tirat forlllula, should read:

"s' r~J 2 x 10' ~-0.27JLo.s [.5

S. Page 11, the tab1e shou1d read:

lió 10 - lOs
-0.54

Plot Size C.V. " Are.' Sampled,

l.O hectare 0.50 10 lO Ilectares
O.• 0.53 11 9.0
0.5 0.60 15 7.3
0.3 0.69 19 S. )
0.2 0.77 24 4.•
0.1 0.93 35 3.5
0.05 1. 12 50 2.5
0.01 1. 74 l20 1.2

•• Page 12, mid-page, 'he eqU3tlon should read:

Se, it equal to zero.

" . (4.6 b s -0.54) (5.4 as -1.54)
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7. Page 13, first paragraph, should read:

Error o( the estilllll;te • C. V. x [
vn

Error of the estimate _

8. Page 13, second paragr~ph. should read:

c.v. x [

v-n
9. Page 13, four[h paragraph, [he fol1owfng change. should be made:

Tv 1 hectare 90
Tv alinLaum 61

Tv O. S hcctare - 73
Tv minLmum TI

148%

120%

10. Page 14, under Data Points, [he fo11o"'ing change should be Illade:

•
. 10

Tv

62.4

IL. Page 15. under SUlIllII3ry, should read:

{Tv - n (b • + .l)
and

Tv • 10 bs
0.46 + 10

-0.54
.s
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Research I'aper iNT 218. Forest Regions of NOlltana.

USOA Forc~t Scrvlcc
Intcrmountnln forest and Range Experiment Stnllon
507 25th Strcct
Ogdcn. Utllh 84401

Researeh Note RN 375. E[Ccets of Tree Distrlbutlon amI Cnnopy Covcr on
Classifleatlon of Pondcros:l Pine Forest from LAND5AT 1.

Rcsenreh Note R."'! 373. Aerial Stand Volumc Tahle ror PI;tlntl Cotlonlo'ood In
Eastern Colorado.

U5DA Forest Scrvlce, Rocky :iountaln Forcst and Range ~xpcrlmcnt 5t3tlon,
240 W. Prospect Strect, Ft. Collins. Colorado 80526
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Ceneral Technical Repart ~C ¿9. A Generali~ed Porest Gro~th Projectlon Syste.
Applied [O the Lake Stores.

USOA Foreat Service. North Central Parest E~perlment Station
1992 Folwell Avenue. Sto P:lul. Minnesota 55108

General Technical Repon PNW J8. Relative Density: 1he Key to Stocklng
Assess.ent In Regional Analysis - A Parest Survey Vlewpolnt.

An Overvlcw of Regional Fareat lnventory Systc~ in the Unlted St8teS (Reprint).

Research Note PN\"I' 333. Hethod or EstiClatlng Ground Puels under lVo lnches in
01ameter In Southwestern Ponderosa Pine Stonda.

Reseorch Note PNW 331. What Program tbnagers and Project Leadera Should Know
about Publlcations but Usually Learn the Hard Way.

A Trap tO Mensure Populus and Sult~ Scedfall (Reprint).

USDA Porest Servlce. Pacific
Northwcst Fareat and Range Expcriment Station
809 NE 6th Avenue
Portland. Oregon 972J2

I'redlctlng Slope Stabillty from Aerinl Photos (Reprlnt).

General Technlcal Repon PS\"I' 29. Coding 1l11.1:ardous Tree Fallures for a Data
Managelllf!nt Systcm.

USOA Porest Servlce. PacifLc Southwest
Porest .1nd Rilnge Experlme.nt Stotion
P. O. BOl( 245, Berkeley. CA 9t.701

KANGJ:: SERVICE

Progresa Report RSC 3687-5. LANOSAT Range Resource Information System Project.

Remote Scnsing Centcr
Te~as A6M Universlty
College Sration. TX 7784)
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DEVUELTO

TIMBRADA

DEBE SER

FECHA
ESTE LIBRO

EN LA ULTIMA

OUTOOOR RECREATlON

Rescarch Bulletin Nucber 107. Estimating che Dcmand for Outdoor Recrearlon
in che Sawtooth ValLey, ¡daha.

Idaho Agriculture Experlment Sentian
Unlverslty of ldaho
MoscO'.". Idaha 8)84)

Research Note P~"W 327. Using Photography rOT Recrearlo" Research.

USDA reTese Servicl'. Pacirle North~est Focese
and Rnnge Expcrtmcnt Statian
809 NE 6th Avcnuc
Portland, Oregon 97343

Green, Daniel. "enn Potcncia} Recrearlon Arca~ be lnventoried in che OrrLce".
Journal oC t'orestry (Vol. 77, No. 10), October. 1979, pp. 670-672.

WILDLlFE

How to Demonstrnte che Importante of Fishery Resources to lnterdisclplinary
Planolng Tcams (Reprlne).

USDA rOTese Service. Pacifle Northwest rOTese
and Rangc F.xperlrnC'nt Station
809 NE 6th Avenue
Portlnnd, Oregon 97232

Meetings

1980

March 6-7 Forest Tnventory for Nonindustrlal rrlvntc Woodlands.
l.OCiltion: West [.afayette, Indiana. Contact: Business
africe, Continuing Education. Room 110, Stcwart Center,
Purdue Unlverslty, West Lafayctte, Indiana 47907.

April 23-25 Fiftecn Yeara of Forest Management in Three Days. Sponsors:
Universlty of WIscomlin - Stcvens Point. Fore8t Inventory
Worktng Croup - Soclety of American Foresters. Wisconsln­
Mlchlgan Section - Soctety of American Forcsters. and
University of Wtsconsln - Extension. Location: Stevens
Point, Wisconsin. Contact: Extended Services, Unlverslty
of Wlscons!n - Stevens Point, Wisconsin 54G81.



July 14-18

July 21-25

Noveobcr 30 ­
December 6

Courac In Remote Senslng

Course In HultlpIe-Level Sarnpllng Design
Locatlon (both): FL Collins, Colorado
Cont,:u:t: Dr. I.'arren E. Fral7.cr, College oC Forestry and
Halional Resources. Colorado State Unlverslty.
Ft. Colllns. Colorado 80523

Arid Land Re80urce Inventorles: Developing Cost EfClclent
Hethods. Sponsors: Society of American Foresters. USOA
Foreat Service. Bureau of Land H:tnagement. Hextcan
Assoclatlon oC ProCessional Foresters. and Subsecretariat.
Forestry and I.'lldlife. GovernMent of Mexlco. Locatlon:
L8 Pa%. Hexlco. Contact: H. Cyde Lund. USDA rorest
Servlce. 2'0 w. Prospect Street, Ft. Colllns. 00 80526.
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