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INTRODUCT | ON

Jackrabbits as herbivorous consumers may play a large role in the
utilization of vegetation within the shortgrass ecosystem. The purpose
of studying black-tailed (Lepus califormicus) and white-tailed (Lepus
townsendii) jackrabbits on the Pawnee National Grasslands is to determine
the year-round partitioning of herbage and energy by jackrabbits and the
ecological ramifications of such partitioning.

The objectives of this study are as follows: 1) To determine the year-
round dietary habits of each species of jackrabbit; 2) to delimit habitats
of occurrence for both species of jackrabbits, based on measurements
taken at kill sites; 3) to investigate interspecific competition between
the two species of jackrabbits and with other herbivores; 4) to relate
the dietary habits of these jackrabbits to the disturbing effects of man
on the native vegetation of the shortgrass Eecosystem.

Pursuant to these objectives, a program of research was designed and
started in August of 1968, Allotments of time for each phase of the program

are given in Table 1,

METHODS AND MATERIALS

Reference Collection of Plants

Before beginning a dietary study of wild herbivores, a researcher
must become familiar with the species of plants in the herbivare's
habitat. With this in mind, a thorough collection of plants of the Pawnee
National Grasslands was begun the first week in August, 1968, A botanical
reference collection was compiled, and by the end of September, 1968 it
contained some 150 species of plants. These botanical specimens were mounted

within paper '"file folders'' and housed in a file cabinet. This collection



is fully portable and is taken to the field for aid in botanical identifications.
small samples of the various parts of the plants in the reference collectian

were removed for preparation of a reference collection of microscope slides

of tissues of plants from the study area. This reference collection and

the numerous drawings made from it aid in the identification of dietary material

under the microscope. The collection of plants for both these reference

collections is a continuing field operation, an integral part of every trip

to the study area.

Review of Literature

It was felt that researchers on this project should have a thorough
knowledge of the work that had been done on the dietary habits of jackrabbits,
An exhaustive review of literature was undertaken and resulted in the publication

Food Habits of Nerth dAmerican Hares (Hansen and Flinders, 1969).

Sampling Jackrabbit Populations

An area of the Pawnee National Grasslands was delimited for the collection
of jackrabbits of both species for dietary analysis. This area includes roughly
208 sq miles and encompasses both private and federal lands as well as the
Pawnee Site of the Grasslands Biome. The entire area is classified as being
within the shortgrass ecosystem. Jackrabbits have been collected within this
area on a year-round schedule of monthly collections in the summers and bimonthly
collections during the winters. Collecting was started in September, 1968,
Nine collections are made each year, and 12 collections have been completed
to date. One collection consists of the stomachs from at least 25 individuals
of each of the two species of jackrabbits., At least 50 stomachs were collected

each peried,



The jackrabbit stomachs are removed and chilled in the field socon after
each animal is killed to insure against in vivo changes in nutrient levels
of the stomach contents. Future studies will deal with the energy budgets
and nutrient compliments of the stomach contents. Quick removal of stomachs
helps insure reljable results. To date, 615 stomachs of jackrabbits have been

removed and processed for dietary, nutrient, and energy analysis.

Sampling Vegetation

As each jackrabbit is killed, the collection site is marked. Measurements
are taken of the vegetation at each kill sjte by estimating the green biomass
of each plant species in ten 450 cm2 (15 x 30 cm) quadrats. This is a double-
sampling technique, and actual weight correction factors are obtained from
clipped samples of vegetation for every 10 quadrats. The findings for the 500-
plus quadrats read each collection pericd will be used as measurements of the

vegetational habitat of each species of jackrabbit.

Analyzing Dietary Material

stomachs removed from jackrabbits in the field are frozen unti| processed
in the laboratory. Processing begins with thawing the stomachs and removal of
the contents. Care is taken not to include the mucosal lining of the stomach
or blood contamipation in the sample of the stomach contents saved for future
analysis. The samples are then dried at less than 70°C and then ground in a
"Wiley Mill'" over a 15- to 20-mesh screen.

Two subsamples are taken from each of the thoroughly-mixed dietary
samples and mounted on two microscope slides. This amounts to two slides
per jackrabbit, or 100-plus slides per collection period. The procedure

followed for mounting the dietary material has been outlined by Cavender



and Hansen {Appendix |). The "microtechniques' method is used to analyze
the dietary samples mounted on the microscope slides. This technique was
first described by Baumgartner and Martin (1939) and later defined and modified
by many others (Hansen and Flinders, 1969). The identification of each plant
species, by the microscopic technique, is based on characteristics of epidermal
tissues (Davis, 1959; Croker, 1959; Brusven and Mulkern, 1960; Storr, 1961).
The percent frequency of each plant species as it is found in 20 fields of the
microscope (10 fields on each of the two sl|ides made from one jackrabbit's
stomach contents) is read from the slides under 100 power magnification. The
percent frequency for each plant species in dietary samples has been recorded
for 564 jackrabbits to date. This necessitated the making of 1128 microscope
slides of dietary samples and evaluating 11,280 fields under the mi croscope.

Data processing of the percent frequencies for each plant species in
the diet of each jackrabbit is to be done by the Grasslands Biome Data Processing
Center at Colorado State University. The procedure uses techniques developed
by Sparks and Malechek (1968) for converting the percent freguency of plant
species in the diets of jackrabbits to the relative percent of dry weight of
each plant species in the diets. These data are being processed to determine
the relative amount (percent of dry weight] of each plant species in the diets
of the jackrabbits from the Pawnee Site. Fig. | and ? show the importance of
two plant species in the diets of both species of jackrabbits through 11 perjods
of collection. Data in these figures are not conclusive at this writing for they
still contain approximately 8.5 percent keypunching errors and omissions of data.
Forty-six species of plants have been identified in the diets of black-tailed
jackrabbits and 55 species of plants have been identified in the diets of

white-tailed jackrabbits. Eighteen species of plants occurred in amounts of



four percent or more in the diets of black-tajled Jackrabbits while 26 species
of plants occurred in amounts of four percent or more in the diets of white-
tailed jackrabbits.

The clipped samples of vegetation compiled from the kill-site sampling
of vegetation are taken to the laboratory for drying. Each plant species that
occurred in amounts of | 9 or more per quadrat are clipped, estimated by
weight, weighed, and then dried In an oven at slightly less than 70°C. These
samples vyield estimated-to-actual weight correction factors and wet weight
to dry weight correction factors. All plant material from all periods of
collection has been saved for possible chemical or energy analysis.

All plant species that occurred in the herbage sampling at the kil
sites of both species of jackrabbits are summarized. The green or wet weight
and the oven-dry weight is listed for each of these plant species. The ratio of
these weights is used to calculate the kg/ha for each plant species in the habitats
of each species of jackrabbit.

Fig. 3 and 4 show the percent frequency of occurrence of two plant species
(Agropyron smithii and Chrysothamus nauseosus) at the kill-sites of both species
of jackrabbits. These plants are important items of food for both species of
Jackrabbits (Fig. | and 2). Fig. 5 and 6 show the percent frequency of occurrence
of Bouteloua gracilie and Buchloe dactyloides at kill-sites of both species of
jackrabbits. MNote that neither of these abundant grasses exceeds 72 percent
frequency, and this is from readings taken from a 15 x 30 em guadrat (refer to
sampling Vegetation). These grasses are not important foods of jackrabbits; .
il accounted for 3.9 percent of the diets of black-tailed jackrabbits in
September (1968) and occurred in lesser amounts or not at all throughout the rest

of the periods of collections.



Fig. 7 shows the total aboveground biomass of herbage at the kill-sites of
both black-tailed and white-tailed Jackrabbits. Fig. B, 9, and 10 show the same
information for grasses, forbs, and 2, dactyloides, respectively. Preliminary
reviews of processed data have dramatically reduced the distance between the
P > .95 confidence limits and the means of the biomass of vegetation. When these
corrections are completed we are expectant that most of the confidence intervals

will be significantly reduced from those shown.

SEX RATIOS

Six hundred and eight jackrabbits were sexed during the 12 completed
collection periods. Out of the 303 black-tailed jackrabbits, there were 152 males
and 151 females for a sex ratio of 100 to 99.34. There were 305 white-tailed
jackrabbits, 152 males and 153 females, for a sex ratio of 100 to 100.66. These
sex ratios are very close to a 1:1 relationship and both are closer than was
reported by Tiemeier (1965) for live and prenatal Kansas black-tailed jackrabbits.
Fig. 11 and 12 show the graphs of these sex ratios for both species of jackrabbits
for each period of collection. There are several factors that might be said to
account for the varying sex ratios from one period to the next, and random
occurrence is not the least of these factors. Future study may reveal other

reasons for the oscillations.

AGE STRUCTURE
Bear and Hansen (1966) noted that body weights were useful for establishing
general age relationships in very young white-tailed Jackrabbits, Haskell and
Reynolds (1947) reported similar findings for black-talled jackrabbits. Tables

2 and 3 show the age structure of the black-tailed and white-tailed jackrabbits



taken from the study area throughout the 12 periods of collection. Weights

are based on tables constructed by the afore-mentioned researchers. Our method
of sampling the jackrabbit populations and the time of sampling may not give

a completely random indication of the relative numbers of animals in each age
class, especially the youngest classes. The tables do show that by our data

the two species are somewhat similar in thejr periods of reproduction.

SUCKLING PERIOD OF JACKRABEITS

Table 4 gives the vitae for nine young jackrabbits whose stomachs
contained milk when they were collected. By comparisons with Tables 2 and 3,
note that of the 18 white-tailed jackrabbits less than 18 weeks old, collected
in both Septembers, five (27.8%) had milk in their stomachs. The one whitetail
collected in October 1968, 10 to 12 weeks old, had milk in its stomach. One
of the three whitetails four to six weeks old, taken in August, 1969, had milk
in its stomach. In May, 19639 all black-tajled Jackrabbits taken would be judged
near adult by their weights (Haskell and Reynolds 1947), but one of these had
milk in its stomach. One of the two blacktails six to eight weeks old taken
in July, 1369 had milk in its stomach.

Tiemeier (1965) indicated that a female black-tailed jackrabbit suckled
her young for 17 to 20 days. Others have reported finding milk in the stomachs
of both black-tailed and white-tailed jackrabbits up to 12 or 13 weeks of age
and four weeks of age, respectively (Sparks, 1968). The results reported here
conclusively prove that the precocial young of black-tailed and white-tailed

jackrabbits suckle much longer than was previously reported.



COMPUTER PROGRAMS FOR HEREB|VORES

Computer programs (Appendix 1) have been developed to summarize the
aboveground biomass of plants for individual jackrabbits (or any other herbivare)
and for each species of jackrabbit (or herbivore) by collection period, by season,
and by the annual mean biomass at collection sites. The tabulations include
Frequency of occurrence, human estimate errors, percentage moisture, percentage
botanical composition based on kg/ha, standing aboveground biomass in kg/ha,
95% confidence intervals, and standard errors. Another program has been
developed (Appendix 111} to convert freguency of plant species on microscope
slides to percentage dry weight in the diets of herbivores and to determine
preference indices and standard errors of preference. The program computes an
ecological similarity index for diets between species, between collections,
between seasons, between sexes and aqges, between different vegqetational patterns
for diets and habitat preferences, between hahitats among species of herbivores,

Whenever appropriate the confidence limits are printed out.
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Table 1. Allotments of time in research schedule of dietary study of

jackrabbits.

Outline of Research Man Hrs. No.
Collect. Man Hrs, People
Period Year Involved
Reference collection of plants
1. field collections 120 1
2, microscope slides 120 1
3. drawings Lo 2
Review of literature 120 2
Sampling jackrabbit populations
l. collecting animals 48 432 3
2. removal of stomachs 6 54 3
Sampling vegetation
1. total standing crop
for jackrabbits L8 432 2
Analyzing dietary material
1. removing, drying, and
grinding stomach contents 6 54 I
2. mounting dietary material
on microscope slides 12 108 2
3. microscopic identifica~-
tion of plant material 4o 360 3
Analyzing procedure for herbage
data and material
1. drying and weighing 2 18 [
2. summary listing of wet
and dry weights 2 18 [
Data processing and analysis L8 432 2
IBP requirements
l. written reports 160 b
2. seminars and meetings (22 days) L
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Table 3. Age structure of white-tailed jackrabbits.
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Table 4. Jackrabbits collected on the Pawnee HNational Grasslands in

1968-69 whose stomachs contained milk.

SpecT;slf Time Body 2 of Estimated ;-miik of
and Date PH wt. adult age in s tomach
sex collected of 0z, wt.gﬁ"r n.ar»:aeht:;é-"lr contents

collection by weight

WT % Sept. 4 9:15 78 72 16-18 13.5

WT o Sept. b 8:15 51 50 6- 8 trace

Wl g Sept. b 8:40 50 he 6- 8 43.2

WT 3 Sept. 6 10:30 71 65 12-14 8.6

WT % Oct. 3 9.:00 68 62 10-12 B.3

BT o May 4 9:36 85 84 24+ trace

BT % July 5 10:15 35 34 6- 8 34.3

WT % fug. 3 11:55 35 32 - § 32.7

WT ¢ Sept. 6 10:30 51 L7 6- & ke .9

lfﬁymbﬂ]ﬁ WT and BT stand for white-tailed and black-tailed jackrabhits,
respectively.

2--"rThE mean | one standard deviation for body weights of adults in December

and February on the study area was: 109 + 8 for female and 102 ¢ 8 for
male whitetails, and 102 * |l tor female and 101 + & for male blacktails,

éfEstimated ages of white-tailed jackrabbits after Bear and Hansen (Colorado

State Univ. Agr. Exp. Sta. Tech. Bull. 90:1-59, 1966) and estimated ages
of black-tailed jackrabbits after Haskell and Reynolds (J. Mammal. 28:

129-136, 1947).
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222 2 TP &5 S5 M PLoTS,
PURCH C2N"R2L = 1V GIVES PERILWT LAY LEisHT,

PELAT[VE PERIENT LR AL|SwT OF L4in S74n11
TRUP DATE, ®1 4§ PLNAWDS CUTPUT TIR EXIw LiTk
£L1,

| I = R Y i
OPTLa%k. F
fatW Lgia®
T0 TH[ SLvwif
¥ CRRDS A5 RESVIRED (PSR SR 17 THR TATEFIR-
CIES CLTES (AS THEY JPPEAR 0% DATa CARDS

TW SALSSES TIRST FOli3aEl BY TOPBS Land

[ I [ACH SR2UP WUST BE FOR TWE 10740 °F “wat
3TE.. YHE SRBENLSF TECUTES 1N TMIY List
TETEITRIES TIR PRINTLD 2ni PUNIWDl D9TPLT,

TLONER PRILT CONTRIL.
CobhTFLe - T GlUfs PRINTOGT FOR

FHERETD (hodvistee T 10 dC0T 5N

IRFORMATICN
CAMPLE NUMBER
RUMBER IF LOCATIONG (HARES) WITHIY THA®
SAMPLE (WP 0 53,
LUNBER CF PSS BEP LOSETION IUSTUALL
SAMPLE JDERTUFILATICN — il BL PR
TE TIP OF BAELE SUMMRAY TRELLS,
1 wtTris THET LuTe SL
TnE SP{CIES wUST BE SRIUAED TUILTH[I BUT THE
S T RET - T T L PR F S - G LA T

HERLE = _VR[F,
Filin ko . 5 S
THT SN TR "

HL | e A Vitarl b o cwdprE,




STALT NG CROP ANILTS1S CONTINGED L 11 -]
4 18-15% ALPHAMERIC SPECIES I20F - Eb Wt
r 14-15 SPETILS LUYRIP [9%0 = 1 2R 2 dLLTWdB L.
C STARDING CROP DUTE CRalis! - 45 wymy A5 NEESED, IND CaRn PER
S SPECIES N THE STANT (%G CRIP,  1aLs HWUMBERS RIGHMT UDJUSTET wiTw 5
4 CECIM™AL 1]F d'avy BinewEn ),
£ 1-4 ALPHARERIC CODE oMuST MiTCw ONE ON THL C47
¢ CATEGORY LISTaBIVEY,
£ 5-% ESTIMATED WEIEHT OF TwdT SPLCICS gk PLBT 1
¢ 10-14 ESTIMATED WEIGHT 2T THAT SPECIES N BLDT 2
4 ik -
£ 55-54 CSTIMATES WELGWT OF THAT SPECIES oh PL2T '3
4 §5-53 CSTIMATED AElawT = ZLIPPES PogT
4 60-64 ACTUAL WEIGHT IGREEN) OK Zi{PPED PLOT
¢ TREILER CURD = f80) 1-3% - yqg
(AL RLPEAT B, UBOVEC FOR ERbw WAR[ [N DATR SCT ICGL. 4-8 OF £4nTRYL
£ CARE | 1. 4,y
c C. DRT WLIGWY [ORRECTIONE FOR ZaTa SET (FROM CLIPPED PonTgy: ShE CaEn
¢ FOR CacH CATCEIRT (SPLOIES! Founs 1K ANT LQCLTION TOR THAT GATL SET
£ 1-4 SPLCIES C90E 145 oK LIST)
3 S=9 KET WElGWY (IL|PPED|
C 10=14 ORY &L |GHT
(2 TRAILER CURD - oL, 1-5 - {1°
| - REPEAT [, UBIVE FOR E2fe DA™4 SCT T0 BE INCLVTED 1K THES RN,
CIIL. AFTCR LAST DATA SET - TRLILDA CART T3 SIckaL ChD OF RUN:
C oL, 1-3 - g%
¢
; EEREEE. SEAASSSsE N EEE . SidassmEssssmeEN L L L TN l!----ll!lil-..!!'i
3

COMHGN JE[HTi?I.[uTrSSF.HIHr53|.[S?:D:?i.liPnncssj.
r{ET[1::.t53u:55.1!::.naTzl:!ﬂl.;lﬁf:' JiLTATACT (5%

LESTRZ 58, 150,

2LFCT E.15¢|,*[LEEHJriﬂl.LTLFﬂr1!?F,H¥P?2?.E:WT|5.=5:I

DIHEKS ;O TATEST 4180 TOToUT 11851, vaRE IS0,
PTOTRISE1. TOTELSS), CTMP (S, 188, 0180
DINERSIOK BGL (%51, AFC (8]
CAulvaLENSE L0UT2, TCTOWT |, (RELDEN, TOTEST]
EQUIvaLDNCD (coprony,
VICORF 1831 .61, FCORF 5211, T0TSI, IORT ST}, 1070
t RELD
READ &4, N KRR S T, PN ET TN, (LT (], dat,
B FLRAMLY (8I% FE.A.MI1 1Qi2%0d. 10

L OBLTUPN 72 WIAL FOR RATCW PPOCLSS'hs
1 E : |I| ':' ..1.E

t BLAT COUTRIL ANE IDENTIFICATION CARD
IF LI2.E8.0) &0 T taom
RELD 123,%54% LST,INC, NP, [DENT
ciahat 8 p . PR il e (1]
IFOTRERM LEL 955D £O TR
Fadt PRINT Yin
R Jist e Rl

L

4

L [PRIR “[EgIsE%
TELE PRUNTOBLY, NSITOLISER, [REAT

TOTREL G189, TOT 180,

'.'.l?t].1f¢ﬂ'fﬂ!1?.TDTFELE.IED?I’IEEH.TDTI1

LIST oF DIEY CATCSORILS AKD THE NUMBER Ih SUB-CUATEZ0RES

U]



STANTING CRIP ANALTSIS LONTINGED Pist

51 FLAMAT (7 WRONS SPECIES NUeBLR COTL - Werg'ia®, SPECIES "#5" (0= °
178161
IF (M EG.11 1SPNOIMIel
IF 4P, 3781 1SPROIPIe SRy IM=2
GO0 Thie
1p32 PRINT S52, KEITL, 1SPP,LDENST
€42 TOPMAT (* ToD ®aty SPECIES ENCIUMTERCE - HARE noywRLR*j2°, SPLCIES
1UA6, T ke fTatg
His2
G0 105

1000 READ SO%,.LSAM KST LR, IDENRT
509 FORYAT 1255, 2v. 12,7010

1P INSaM EQ.95%) &0 T0 195t

14 CORTINUE

4 IKITIALIZE ARRAYS 10 JEWMC

08 4 sl KCAT
B0 21 1s1, hST
ESTwi] . Jlmb,
EETW21], J1mb. 0
TOTACTILI=0.0

21 CONTINUE
LTILPL tdimd
po 41 =16

41 LPCIL,Jdiey
L9 1% [=1.5
CTHPIL (JimD,

1% CORF I, Jimd,

4 DLT21di=0.
0o 25 i=1.5
AECr]aag,

25 AFCi|imd,
L TR R L]
KUMi21=8
Miml
ExTsl
fe=d

B2 19 He1 8T
4 HeS|TE IWARE] RUMBER wWiTHIN PROGRAN - & COUNTER,
¢ RLAD DELTITICATION FOR LW SITL

REATS T2b, NS SE on  IBT ML Mt rN  L5RP, BRI,

131 FaRMAT |18, 512,04 [21

€ STORE S17TE KO, 1% LEFT wmikLF OF IDTIM}

CALL SBYTE CIDTINNLLSITC, O, 521

CALL SBYTE (19TMy, 15,580,%01

t LELRT LUMBER SF ARIMALS 1t ELtw SPECICS anb I, OF SPEZICS
L e LSRR
S - PR R T O 148 0 I T B B -

B AL LR LR R R TR B
IF (M B, 10 SPERCINO)={SPP
[Few, Lo, 1157 70 8
IF oM L. TEPLIIM=T1 ] 1SPET CINT = (SRR
PRERe T ey A JERL T M) eyl
IF iMa 81,20 23 10 1982
5 CohTINGE




STALLING RGP AMALTSIS CanTinuLh . PUGE

Cal

FEAD WESCTATION TATA FOR CATH PLUnT 9% CACH S1TE FoB CATH RLLZER
LonTInL
PEAD 1020 MAMET GESTIo: jum NP1 LSTRT, 07T

162 TCRMAT tdd, 10,1275, 01

IF (SAPLT LS. 4wlcs 1 69 12 10

4 TRANSFER DATA TQ LARSE ARRAT FOR MuniPudTiON
PG 15 =1, NCAT
[FLARET LAELLISTI ived TO 18

Ll

|4 CALCULATE TOTAL ESTIMATET #nb TOTEC A5TUAL WELGsT FOR CLIPPED PL3TS
4 FOR CacH SPECIES, [alw Mae, GUEFR do. SITLCS
[ MM (M)

CORF IR, 1hmCORF I LMN, DHeLSTRT
CTRP QNN 1y eCTHP U [ME, 1Fe ke T
DG 27 J=1,NP
£ COUNT FREQUENCY OF CACH SPECIES ok EACH S1TE
IF IESTiCh . LE. .1 &0 TO 27
€ PACE THE TREQULNZIY SATL UM OPC WiTH 10 “UMBERS ML_%wEL PCR LORD
M= {H=1):00%1
1BsE " NCDIN=-1,10]
CALL GBYTE (LPCO|W, 10, JTHP IR, 61

JTHPR TR+
CALL SBYTC (iPCClW, 10, uTHP, 1B, 6]
C TOTAL THE TEN PLGTS FOR EACH SPECIES I CACH 517

ESTWi™, [ 1nESTWtM, | J4EET I}
27 CONTIRUE

IF C1SPHGIM) 09,70 1€=0
IF L1SPHGtMI EG. 20 1EeBd

C  FROQUEKCICE TGR SPP. I ARE STORED 1N LECT WALT 2T LTLPL, SPP, 2 [N RigMT,
[We (M=) 1081
[BsE MO EM=1,10])
CALL GBYTL (LPCILIW,I[1,JTHP,[B,6)
CALL GRTTE ILTLPCALI,ITHP, [€,%0)

| THP = [ THps JTHpP
CALL SATTE ILTLPCCLI,1THP, |£, 80
w0 To 2

15 CanTinLD
CALL GBYTE 110T4MI, KSITE, 0,500
PRINT 299, RAMET NSITE.IDEMT ;
29% FORMAT ° SPECIES “,a4," NGT OM LEST = FRI™ wmARE",!d,", (b = ",
1 Tae
€0 1o 2
10 conTinut

t FEAT T8y RELGHT DETA FOR CaCH SamPLL, [itw SPEZILS
$ COHTINGE
FEAT 134, SavET, WlT.DWT
154 FORMIT (0L, 25, 01

IF NaMET D2 anfl] Y 6D TO B

. COMPUTE PERCEWT S®y uLiGwT
DO 16 Ket Nrat
FONAMET AL ST N D e

[T talt il 5,0 30 10 %
+0 10 %9

18 CONTINGE
PRINT 258, Ka™LY, iLENT



STANT (NG CROP ANALTSIS CONTINLID PLCL &

2G8 TORMLT (" SPECIES ", 42, 437 UK LIST - FROM CLIPPED PLOTS, IO = *
T.TE10)
Ll e
B COnTINGE
COMPUTE wilal CLRRECT[SM FRITLR
[S¥PUTE LNDRACE TIORLITICY FATTIR FLR EATw MIN FOR GRASSES Ay ToRES
o0 24 £=1,5
Se0.
bg 22 I=1,06
SaSeLTHPIE, 1)
22 G IELSdET B+ CZRF 1K, [
IF 15,090 GO T0 26
Mo IEmdGl 1K /8
26 wmlge?
S=d.
Lg 25 L=u. ncat
SalsLIRPIE, 1}
23 AFCICimkFC IR =CSRFIE, L)
fOF IS.EQ.0.F 6O TO 22
AFCICI=aFCIEl /S
24 CONT [NUD
CORRECTION FACTOR FOR EACW MAh, SPECIES = SU8 EST. WTS. / SUM ACT. WTS,
bo 17 [e1,HCAT
bo 17 €et,5
IF (CTMPIE, L1 CO.0.0 GG TO 1D
IF (CORFI€, 11, CE.0.0 GO TR 1B
CORF e, [imCDRFIE, 1) /ACTHMPIE, ]I
GO TR 17
10 IF d[.CELHET CoRFIE, [ =il 6!
IF GL.8T. NG CCRFIE, [1m2FCiK)
17 COLT | NUE
5% HefiTw1
Lo 24 nst HCaT
RELEL* INi=E,
IF CCSTWir, L1 D801 62 7D 2§
[SLF TN
COMPUTL THE CSTIMATES CQORRECTCED CRY WLIGwT FOR Lhiw SPECILS S0 EATH S[TE
CONVEAT 10 £6/WEE
ESTWE™ Mo d[SThiM, bl ACCRFIE, NI SITE-TLOLTINR)
LETW2 M, HIaLSTwIN, NI BWT2 1IN
FING TOTAL 5@y LLIGHT QF &Ly SPCCIES &% EACH SITL
TOTACT (M ToTAC (ML« [STH2 N, K]
2% [onTINGE
Bd EeMiN M|
PRINT PESWLTS SF CALCULATIONS FOR ELCH SITECOPTIQNALY
[ RS -0 1 o
[Fr™, L3, VIPRINT 111
(RS RE R TE |
Chil ZBTTE C15TiM,N51TE. 0, %01
Cdii SBYTE CIDTIM),IC 3a 1@l
Thoa GBYTE TITTIMLIL, 48,120
PRI 12:.|t['.‘.H51‘.'.I'.‘..1_E1 AN ML NSTTE, (5108 Bl
120 FOR*LT tmd, 15001 "« |, 1w TR10.10 "SEMRLE"'4,"  TATE"|3'."2° RL
TITEE" 15" wdRL° 0L SPECILS A5
PRI T 121
120 FLEATrtm L1931 "1, 1w “SPLLILS COIURPENE WET WL1GHT LAY



STAKD (%G CROP RNALTS]S CONTINUED PLLE &

TREIGHT  PORCENT TWT  BELATIVE PC oWt HUMAN CORRECTION" . Am 1%
L] Bt e
£ CALCULATE RLLAVINE PERIEST TRT WEQGHT FOR CdCw SPECICS ok Calm S17E
ALub R GRAISSES MLD TOPAS SCPISETELY UG 4 TatiL
B0 B0 hml NEAT
IF O EQ NG OR L EDL ChFekbI s 6D T8 a0
IF rTQTaCT My EG. 0,0 &0 10 W
RELODEN NI =ESTRZ (M N S TOTALT (M)
IF AHLLTOKGY PLLDERING ImRELSEN NG o RERES i)
IF il aT.tG) RCLLENING*NF | mRELLEN NG+t F I «BEEEY (L)
31 COMT[HUE
fHeiM=1] 101
IB=6"Fas (M=1,101)
CALL GBYTE [LPCILW N, GTHMP_1B,61
IF [SINP LG, 60 D TG 33
40 PRIKT 122,LE8T (%, JIHP, ESTWi™, b DSTHZ 1M, N1 DHT20N, RELOENIN)
1. CORFAE, K}
122 FOPMATEIH (8, 112, F1B, 4, FIZ, 4,718, 4,F16,4,T20.4)
39 CONT[NUL
45 ExTagyT+)
[F LEXT.LT.NST) GO TO 3%

e e o 0 o o 0 8

™y

£ BEGINK SuMMiRY ROUT[NE
50 HO=1
0O E5 [a1, My
L PRINT HEALEFR
THG= [SPRI NS

PRINT 150, [DENT, ISPCDTIROI
T30 TORMATIEHI, TR1D/TH "SUMMERT FOR SPECICS"L4. 1w 1384{'s*1.1H "SPEC|CS
1 PC DCCURNE WET WE[GeaT CRY Wi]eHT ST0 CRALR CONF [NT
IT  REL PC CMT®.IH 138"
IFLLLKE. 1169 3073
FLLT
HC=hUMLInD )
D Te N
TH ONC=RUM Y sluw 20
fe=%3
TotuTaTptartay. s
t FING TOTEL LET AND 2RY RELGWT FOR EACw SITE, dLL SPLOIES INCLVTED
B2 5% Mayp, nc
TOTCiMI=TCTh I =0, 0
L0 8% hel LOAT
TOIE M= T i ™I sESTHIN, %]
TR atnty (M s DSTRZ UM, N
59 CONTINLL
4 FURY TQTals FOR FREQUEKCY, £5TIMLTED WEIGHTS, AL TRT wLleMT
U LRt Sl B |
ST BY Ne1 KCAT
TETES™ w2
TRILWT (w2
VARE {!in] 2
DO S| e}
TITEST Y,
TOTIRT L.
51 CONTINL
3 FIND TOTh. DR WEDSHT FOR do. SPEZICS. Bl PLDTS, ol MEN

;T{STlh:GEST;|H,H|
TOTLWT NI +ESTRZ iM%



STaAD NG CRIP ARILTSIS TONTINUED PASE

IF aToila® N LD 0.1 69 T8 &%

e mE g E oy

67 TUTw i L
T AL Te T L TRL T TITEST I MY
4 CALTUCRTE ®LkN OF S0 LE|GwlS

TOTEST %= RTEST Iy, FLGAT (0
TEIDET it e TR T O FLGAT I
&0 COnTinaL

TOTRET=TOTRET FLQaT 1NN
TOTWTeTSTRTAFLLAT (NN
TAOTEST Ina = TOTERT INGERT QT IKG my. 0
TOTEST NGl i T TR ING e F Lo TOT NG iF I md,
TOTREL (N5 )= TOTREL (KG+hF 1), 0
09 BF t=1,HCLT
0O 62 M=MLDO,NC

L CALCULATE STALTAAL [RROF AKD COUFIGENTE LINITS FOR WELN OF LRY WLIGHTS
[STHZ IM NIsESTR2 (™ NE=TOTORT 1N

o B2 VARE [NP=VAREIK| + (ESTR2(M 11" 2
VARE 15 SqRT IVARE thy 2 IFLGATIRNI =1, Dh<FLOET INN!

KT=10" 1N

ClINbWARE [N "TINT]
€ FIMD TCTAL GRY WLIGWT, WLT WEIGHT, RELATINE LENSITY, 4K: PEECENT
t QUCURPENCE OF GRASSES A0 FORBS TSR [ACH SPECIES SF anisal

IFIN ERQ. NG QR N, ES, ThG+4F1 150 7D T2
ChLL GBYTL ILTLPC (N, iThP, 10,30
TOTIN e IFLORT{[TRPY D A IFLOAT NN "FLIAT LR
TOTREL At 1w T EWT {NI /TOTWT
IFIn, LE.Ne=117%,74

Ty TQTREL i%NS1=TC REL chaG i« TOTREL 1IN
TATES T (NG 1aTOTEST (NG e TOTEST 1N
TOTORT (NG 1= TQTEMT (NG *TOTRWT 1)
€0 19 T8

T4 TRTPEL t%ashlin TOTREL THE+KF 1= TATREL 1451
TOTEST eNG+ 0 1= QIS T iRGeiF I« T3TEST (%)
TOTOWT PRGN 1w 10T ERT thGelNF 1o TQT0RT (1

L PRINT SUMMERY TUB.C
0 LFCTQT R LR 8016 TO 77
T2 PRIGT 30,0 IST IR ToT IRt TOTEST IR TOTORT NI VAREIN] O LN,
FTQTREL (M)
P850 FORMITIMH 4, F14,4,T16, 4, F 14, 4,2F18, 8, F11.43)
T TGTRACLANI=TITREL 1K1 ®103,
&1 TLNTINGE
CALCULATE 55 PERCENT CQUFISENCE LIMITS FOR Tel ¥EAK TRT WL]awT
PER WECTARE, AN FI8 WLCY WwElaw? PER WLITARE
VARAT= ARL YRR, D
L0 &3 manb N
TOTE ™ e ToTE(Mi=T0TWET
TOTR (™MywTT0cMI=T0%RT
VARWT oy LRLT« T2 M2
VART Y=L RRLH=TSID (M "2
63 COnTINLE
VAR SR VARG IFLDAT NN =1 01 FLOLTENE Y )
VARDUS S SRT |V RRE T IFLGAT INNF =, 00, FLOAT (LT
LRy dBL T TIRT ¥
Ch=WaRrTI" TN
FRIGT 2LPALL TIVALS WLTW COLFIDEACE LI%]TS

-

e



§TAND NG CHIF AMALTSLS CONTINUED PLSL

PRINT 202, ToTab T SaReT . CW, TOTRT. VARD Y.L
202 FORMITOIME, 13S0 a1 mi " YOTRL EAN LT WLiSaT If £5.wl [IS°TI65. 2% &
Tr= SE TPIELA,T w- O1 TRUYLACTOTSTAL MLAN DAY WELGHT DN KGoHL 150
U165, 8" o= SE PP 4% wi= O] "FH1, 8 THD, 1800 ="
PRILT 253, LN
250 TORMAT ("0TWIS SUMMARY [§& BASED ONTIS' LOTATIONS™)
C PybiH RCLATIVE FERCENT LRY WLI1GWT CARDS F2R ySE |N PROGRAM LICTS
[FEIPH.ES. 9060 TO 65
1b=15PLINEY
PURCH 208, HSAM, JSPCOCID JATOTREL [Lh, o=l HEAT)
PULCH 254, NSAY, JSPLT IS, ITSTERTIL LT, NEAT
204 FORMAT |"CRY WT™[Y, AL 10 016F5,.1.0)
265 FORMAT I"GLL PL CWT'I8, 08 100168100
B8 NGenUMI NS4
&5 COLTINGE
G0 T2 1
EhT

FUNCTION TIET)

[ THIS FURCTION PETUANS L T-VALUE AT THE .05 LCVEL FOR ANY

£ LUMBER 9F SAMPLES WP 10 80, AKD 2.0 FOR €7 GREATLR THAN 59,
CIREnS 10N (BRI
GaTh (udll,l=1,531.12. 706.4.5058.3
12.%%6,2.062.2.220, 2. 200, 21748, 2.
12,959, 2. 086,2.10%,2.074,2.565.2.°
T2.045,2.042,2.0<%,2.099, 2,336, 2.6
12.%922.2.020.2. %, 2. 017, 2,516, 2.
12.09%9.2.020
[FIET. G755, 2

L235,2.920,2.026,2, 028,
Wdadte, 2 0N 2 00,2 100,

1T Te2.0
PLTURY

2 Texigdy
PLILEN

[



LALE Y B FARLE

APPENDIX 11

§ PRIsRLT Pail 1
PRYSPA™ SIMEIET
1 oLIhPLT, Ll TRL T TARE G R T TR TR,
sif PELRE™ U§ TLSI3NET TR mInELNE AN FLINIERS #d0 DIET L4TXL. 0T IS

SLT LP % oa BLTwW PRITESS G FASwWICN L
B% wasr DAt ELTE MG

i
o

WALELE Dhow TATL SET GnlihaTLbeet -
SETRET wat BE (nOLUTES PER BUeL FIR oA ST ZaTiOSET.
wiv B[ 7 % ZB*:zhd. TUPES, CB A% TIVBINATIIN TF TeDSE THREES
OF ATLLE TESSLTY ELwwpRe - MPANE LT STUNIARD [aacEg 4RL 2.VEN FoR Eilw
TASLaLET *wE SL0TS F5E SELEN 5.BSETS IF TRL WRFES LNILLDED N TedT
[ATA SET = TA¥[o®: du. WAPES, Buo BT mAPLS, 37 i (5, BT TL@i L5, Ao
Wt WEALS, Aol w7 MALLS, A5T do. wT FEMALLS. Twl NUBER OF WARLS [N
Catw SURELT L6 TAEULATEL.
2; BELCTEEESIL 15if Suwwidy - 45 MBILE 207 PREFERENSE (%5I1CIES APL 2i:L%.
FOR TwIS SRTIZN, ZRY WEiGWT SF A510008.0 STAND NG [RoP PSR [itw SPLZIES
1% TeE 52075 .87 BE InSLuiET WiTe EdDs S0TA SET ISCE (%P7 SCITiEN
BL_0wi, THE FoR@at ¥ir BE waRiid.f BETWLEN ZaT# SE7S, B.T THE CRLER
oF BIET SATLEORLES .50 BL L% Tl CATEGORY L1ST INCLUTED At Tnl
FIRS® OF Catw RUN.

(K
PoE

h
(L]

§) grwiLAP.TT ILRICIES - THE TIETS F ML FGSE:HLE-PILPE ar TmL #835LE
UBSETS IF WIRLS ARE COMPARETLIA A CHEFFICICNT OF foumuy) Ty TTFE INLEN,
VAN BAeLR RATURLL BLSTLRLILS ETOULLGEY LB - L5V - WINTER, 1565

C¥PECTLD HPUTE
1. FOR EACH RUSE

L, ConTROL CARD COL. INFCRMATIGH
1 T LF SPTION U CUABIVE) 15 TESIRED
& 1 IF feTi1an 2 15 SESIRLY
§ 1 Ir oPTios 3 1S SCSIRLE
10-12  wu™BER OF ELTRICS in THE TATEGZRY LLIST  hashF
18-16  KUMBER 5F SRESELS 1n TWE CTATESIRY LIST hi
T6=19 BUMBER OF FIFAS IN Tel CATEGORT LIST uF

THE o157 SWoull HOT INILVEE CATLIIWILS FOU
faTiL GRISEES B T97aL FORES - TeiSE MRE
CLMPUTEDL RITHIN THE PEQGRAM,
B. CATEGORT LIST - A5 MAN7 ZAMZS 4% PELLIRLD (FIA LR TO TR ENTRIES::
FouR LETTER SPESIES COGES AS Wi+ EPPLAR 33 LTl [EPLS:
PACCED 20 PER [A8Y WITH GRASSES FIRST FI. L laLD BY FURBS ¥ L

sHB.BS:, TeL ORLER SF TmE CSTES S0 THES wi8T 22nTRILS TRE
GRECA GF PRISTLCE QUTPUT FUl GRTISNS 1 AAD
[T, ToR Lite LaTd SLTH
L, nLLLER CART LoL. IKFORSATON
1-3 HARL NUMBER
i-5 L PWANCPLL SPLINES 212
E-11 CATE = ManYHL DAY, TERR INLMERIDH
12 SEx = m AT
19=14 REACERS (%1TIALS
15-16 wblem? - PILWIS
H B uniES
gi~22 TLFE OF €lLL - RILRS ATTLR ol L1
24-2% »INLTES
26 Jioation -t Tws TP ®ILEE G Sa TLELER If
AR
i¥ 14 Twg P Wi L % F S TIRNEROIF SEITICA
32-5% SECTion LLTREW
-5 TraNERlP CUUSRLR
-1 L L S A T
=4 wowEER SF SPEIIES (% SiET T waRL - %AW



SLET LNALTSTE CaNTINGES PICE 2

SCIPPEL TDLMM8 ™ot BE FLLLLS iTW PLMCTUATION 0B [ToeTeng
FoP ELSIEP BEATING o ThRcs,
B. TIET cuens ag REETEL rusiaiit ouEl
VPOTDOIE GRILPS T 6 SILUMNS LitH PRIEED FLIF ZARL, wHEPE 4
#RCLP CUNEISTS F u & faiow, SPEolfs SILE NI OZ CSLUMNS FOR. TeL
PRESUERSS SF Twi® SPEC:ES.
FEPLAT k. MWD B, B0L F3R LCACW WIBL 1K "WI® TATE SET,
TRLILL® TARL - ggg v trimng qog AFTEP [dTW S4T4 SCT [oiEPT Tnf
LAST,  MREES DY T3LuMng v dFTEF LAST SUTE SET 70 Si1éhay [CA:
ar muy,

]
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