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ABSTRACT 

'l'ba St~ Sitt£rs Whitetail Study Group ecllected 

data on white-tailed deer (Odocoileus virginianus) 

movements and associated weather conditions in 30 states 

and 1 Canadian province fran 1 July 1977 to 31 December 

1980. Data reliability was tested by oamparing hunter 

estimated and instrumentally monitored weather conditions. 

Ol::servers in the field less than 4 hours reliably estimated 

temperature, precipitation, wind velocity and sky 

conditions. Ol::servers in the field more than 4 hours 

inaccurately reported weather conditions throughou~ the 

day. 

Stump Sitters recorded 33,026.9 hours of observation 

and 10,121 deer sightings, most occurring fran September 

through December in Wisconsin. Sex and age classes of deer 

seen were reported as doe ( 41. 4%) , fawn ( 21. 9%) , uncertain 

( 21. 7%) and l::uck ( 14. 9%) • Bowhunters recorded the most 

(58. 4%) ol::servation hours. The most often used hunting 

method and oovertype \Ere treestands ( 44.5%) and ha.rd\\OOd 

forests ( 41. 9%) respectively. To compare weapons, hunting 

methods and oovertypes used by observers, I used: 1) the 

numbers of deer observed and expected to be seen 

(effectiveness) , 2) the total numl:::er of deer seen and the 

number of l::ucks seen per 100 hours of observation 

(efficiency), and 3) the mean minimum sighting distances 

(M3D > between the deer and observers for each variable 



class. Hunters who used bows, treestands and field edges 

were the most effective and efficient. 

eeer observations occurred in 3 peaks: 6S-30 to 0930, 

1130 to 1230, and 1830 to 1930 • Deer moved directly into 

the wind for all 8 primary cx:xnpa.ss directions, 

proportionately nore than noving directly with, 

perpendicular to, quartering with or quartering into the 

wind. For all data, there were no practical relationships 

bet'W'eell deer seen and the independent variables: hours, 

temperature, wind velocity, precipitation, snow depth and 

sky condition. Moderate relationships existed in November 

2 2 
(R = 0 .165 ) and December (R = 0 • 45 7 ) bet'W'eell deer seen and 

temperature, wind velocity, snow depth and sky conditions 

for a selected subpopulation of deer sightings from 

Wisconsin, Michigan and Minnesota. These relationships 

were not present in non-winter nonths. Reccmnendations 

were made for the improvem:mt of data collection 

procedures. 
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IN'IROD'OCTION 

'!he Stunp Sitters Whitetail Study Group (Sttmp 

Sitters) is a national organization of sportsmen interested 

in hunting, photographing and observing white-tailed deer. 

In July 1977, the Stump Sitters began a systematic 

oollection of data on deer nDvenents and associated 

environmental oonditions. A cooperative research project 

was established between the Stump Sitters and the 

University of Wisconsin-Stevens Point on 1 August 1980. 

'!he objectives of this project -were to: 1) evaluate the 

Stump Sitter data sheets to ensure their utility in 

recording deer and environmental observations, 2 > test the 

reliability of data oollected by the Stump Sitters, 3) 

store and analyze the data, and 4) evaluate deer 

movement/environmental relationships based on data 

collected by the Stump Sitters and compare these results 

with those of more oonventional studies. 

Zagata and Haugen (1974) used deer observations, 

hunting oonditions and weather reports from 18 selected 

bowhunters to oorrelate deer activity with environmental 

oonditions. Gunhunters have oollected data in a number of 

other studies (leopold 1931, Janes et al. 1964, Roseberry 

and Kl.imstra 1974, Thanas et al. 1976 >. '!he use of 

nonprofessionals to collect scientific data has been a 

widely accepted practice. 
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The relationships between deer activity and 

environmental conditions have been studied by several 

authors. In-~~ a de& .day mnsists of alternating 

periods of rest and rumination, periods of activity Cna.inly 

foraging) and travel fran i site to another CLinsdale and 

Tanich 1953) • The numl:::er of activity periods and intervals 

between them varies geographically, seasonally, and as a 

result of weather conditions, human activity and 

reproductive phenology of the deer (Halloran 1943, 

MOntgomery 1963, Behrend 1966, Michael 1965, 1967, 1970, 

Tmna.s 1966, Heezen and Tester 1965, Tibbs 1967, Marshall 

and Whittington 1968, Rongstad and Tester 1969, Ozoga and 

Verma 1970, 1975, Jackson et al. 1972, Zagata and Haugen 

1974). Since these studies were done under different 

environmental conditions and experimental techniques, it is 

difficult to oampare their results and determine which 

factors are most ~rtant in influencing deer activity. 

Numerous studies have indicated relationships 

between deer movements and weather conditions. Progulske 

and Duerre (1964) reported that 85.3% of the variability in 

deer movements resulted from an interaction of 5 weather 

factors: cloud cover, temperature, precipitation, dew and 

relative humidity. The numl:::er of deer seen on a roadside 

census correlated with rainfall an the day before the 

census, wind speed, temperature range and barometric 

pressure (James 1976). Decreased deer activity has been 

associated with increasing temperatures (Michael 1970 > and 
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relative humidity (Hahn 1949, Tibbs 1967, Hawkins and 

Klimstra 1970), precipitation (Tibbs 1967, Hawkins and 

Klimstra 1~76-, Michael 19-76), decreasing temperatures below 

40°F and extremes in baronetric pressure (Thomas 1966). 

Deer activity increased on cool cloudy days (])OC)ntganery 

1963), during high temperatures in summer in Pennsylvania 

(Tibbs 1967), low temperatures in winter in Michigan (Ozoga 

and Gysel 1972 > , and under decreased relative humidity and 

cloudless days (Hahn 1949 > • Increased wind resulted in 

nervous andwary deer (Hardin 1974, Rue 1978). Again, 

since these studies were conducted under different 

conditions, it is difficult to a:mpa.re their results and 

determine which factors are nost important in influencing 

deer activity. 

'Ibis study generated data fran a large geographic 

area over an extended period of tin'e. I will a:mpa.re the 

results of this study with those of nore conventional 

studies and discuss the use of this rrethod for noni toring 

deer movements and their relation to environmental factors. 



Mm'HODS 

Hunter Reliability Survey 

On 26 Sept:eiTirei 1986 and i.-9- Sept:eiTirer 1~ -topening ·· 

days of the 1980 and 1981 Wisconsin deer/archery season>, I 

conducted a hunter reliabilty survey (HRS) at the Fbrt 

McCoy Military Reservation 1 Tanah 1 Wisconsin. Fort McCoy 

is a 23, 920 ha active military base, located in the 

driftless area of southwestern Wisconsin. Roughly 20,000 

ha are q;>en to public hunting (U. S. Department of Defense 

1982) 0 

At the Fbrt McCoy Hunter Registration Center, 

l::lowhunters were shown Stunp Sitter #101 lN-WX>DS TIME and 

#201 DEER SIGHTINGS data sheets (Appendix 1) and asked to 

recall weather and hunting conditions experienced in the 

field. During the _post-hunt registration, 148 bowhunters 

filled out data sheets. 

I instnmentally IIDnitored weather conditions on both 

survey days at half-lDur intervals fran 0500 to 2000 at the 

Hunter Registration Center. I collected data with a 

Tru-chek rain gauge, Cory 132411 Fahrenheit therm::xneter, 

Taylor 3106 wind direction indicator and Deutra-werke 

hand-held anenaneter. To be consistent with Stunp Sitter 

data sheets and since nonprofessionals collected data 1 the 

English system of measurement and variable guidelines 

(Appendix 2) were used to re_port the data. I categorized 

data by year, weather condition and time. Morning 

( 0500-1000), midday (1001-1500) and evening <1501-2000 > 

4 
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periods \\ere used to c:anpare events. Statistical tests 

could not re used to analyze the data. They \\ere 

-subjective-ly evaluated by catg;:aring the fit of the -weather 

estimates to the actual weather distributions. 

Data Collection 

Fran 1977 to 1981, 188 Stunp Sitters collected data 

on deer movements and associated weather conditions. 

Participants recorded observations an Stump Sitter #101 

IN-wJODS TIME and #201 DEER SIGHTINGS data sheets, while in 

or ~iately upon returning from the field. Variables 

recorded inclu:ied date, time, hunting rtethod, weapon, 

covertype, temperature, precipitation, snow depth, sky 

condition, wind direction, wind velocity, deer's sex and/or 

age, deer's direction of travel and the shortest distance 

tetween the deer and observer. Canpleted data sheets \\ere 

sent to the Stump Sitters' headquarters for analysis. 

Data Processing 

Data Sheet Verification 

In June 1980, the data sheets \\ere examined to 

detennine their validity, accuracy and usability. O:nitted 

from the study \\ere 1,363 IN-wooDS TIME and 1,863 DEER 

SIGHTINGS lines due to illegible markings, incorrect symlx>l 

usage, inappropriate time schemes, missing data, inability 

to identify individuals, area or year of collection and 

general inconsistencies. 
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Statistical Analysis 

I used the HYGNS'IROM job E~ix 3t to · cxmvert. 

data on tape and disk into Statistical Package for the 

Social Sciences (SPSS) data files (Nie et al. 1975) • SPSS 

Subprograms 13RFAKIX>WN and CROSSTABS TNere used to analyze 

distributions of observer-l'x:>urs and deer seen by year, 

m:>nth, area, TNeapon, rrethod, oovertype, sky oondi tion, 

precipitation and wind velocity classes. Effectiveness, 

efficiency and rrean minimum sighting distance values (MSD) 

per variable class TNere used to canpare TNeapons, hunt 

nethods and oovertypes used by observers. 

Effectiveness was defined as the comparison of the 

numl:::er of deer expected to 1::e seen (percentage of the total 

hours of observation per variable class x total numl:::er of 

deer seen) and the numter of deer observed per class. 

Efficiency was defined as the total numl:::er of deer seen per 

100 hours of observation per class <DPH > and the total 

numl:::er of bucks seen per 100 hours of observation per class 

(BPH). MSD TNere the distances l::etween the deer and the 

observer when the deer was the closest. 

Frequency distributions TNere developed for sex and 

age classes, temperature, snow depth, MSD and time seen. 

T.ime seen reports TNere selected fran observers who TNere in 

the field at least 10 l'x:>urs, started observing l::efore 0700 

and ended after 1700, to hold the effects of hunter 

activity and sunrise and sunset times constant. 
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I crosstabulated deer directions with wind directions to 

find associations between the two variables. 

Stepwise multiple regression n-was tlSed to determine 

the oambined effects of temperature, snow depth, sky 

condition, wind velocity, precipitation and observer-:OOurs 

on deer seen for all Stunp Sitter observations. Nallinear 

relationships were tested by aomputing the natural 

logari tlnns, squares , square roots and reciprocals of the 

dependent variable, deer seen, and inserting them in the 

stepwise regression. Zero order partial correlation 

coefficients were calculated to compare relationships 

within the regression variables. A subpopulation of deer 

sightings (SUBPOPl) was selected to reduce the variability 

of the data by including only reports from Wisconsin 

l::x::lwhunters who used treestands, were in the field 3 :OOurs 

or less fran September through December and saw 10 deer or 

less. Tests run on data fran all Stunp Sitter observations 

were also run on SUBPOPl data. 



RESULTS AND DISCUSSION 

Hunter Reliability Survey 

All hunter estimates and actual recordings of weather 

conditions were plotted to shaw reliability relationships 

( Al;:pendix 6 ) • 

Temperature 

In 1980 and 1981, temperature estimates fran 

observers in the field 4 hours or less were more closely 

associated with the the actual temperatures than were 

estimates fran observers in the field more than 4 hours. 

In the morning in 1980 , roth the actual temperatures and 

the estimated temperatures from observers in the field 4 

0 0 hours or less ranged fran 15 • 6 to 21 .1 C ( 60 to 70 F) • 

One observer was in the field 15 hours in 1980 and 

reeorded the temperature as 21.1 °C ( 70 0p) • He was in 

effect stating that the temperature was 21.1°C nor the 

entire 15 hour period. Even though the actual tercp:rature 

was 21.1 °C twice during the day <a total of 2. 5 hours > , it 

fluctuated from 17.2 to 23. 9°C (63 to 75°F) during the 15 

hour period. This report was characteristic of most data 

collected in the HRS. Due to the excessive ti:ma lag, 

observers were ineffective in reporting temperature changes 

throughout the day. Tine lags were also present for 

observers in the field 4 hours or less, but since their 

8 
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estimates were for much shorter periods of time <x= 2.6 

hours as q;>posed to x= 7. 0 hours for observers in the field 

mre than 4 hourS} T the- arne-~ Aaa fa£-- less ef all effeet;; 

on the fit of temperature estimates to the actual 

temperature distributions. 

Precipitation 

In 1980, precipitation estimates from observers in 

the field 4 hours or less were mre closely associated with 

the actual precipitation distribution than were estimates 

fran observers in the field mre than 4 hours. In the 

mrning, 6 of 12 observers in the field 4 hours or less 

accurately reported fog fran 0600 to 0800, rut continued to 

report fOg up to 1030 when there was no precipitation. 

This fX)st-time lag (observational carryover after the 

actual event occurred> averaged 1.1 hours for the fog 

reports and nay have teen due to the varying topography of 

the study area. Nine of 20 observers in the field mre 

than 4 hours accurately reported fog fran 0600 to 0800 but 

had an average post-time lag of 7. 7 hours. Fog was still 

reported by 55 • 6% of the respondents at 1800 . 

In 1981, there was no precipitation fran 0600 to 

2000. Since there was no change in precipitation, there 

was little variation in hunter estimates. These data were 

of rrdnimal use in determining hunter reliability. 
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Sky Condition 

In 1980, estimates of mming and midday sky 

conditions fran obsei vers in the field 4- h::rurs -or less 

'.Ere mre oonsistent with the actual cloud cx:>ver 

distribution than were estimates from observers in the 

field mre than 4 hours. From 1400 to 1700, sky oondi tions 

fluctuated hourly between partly cloudy and overcast. 

Because of excessive time lags, none of the estimates were 

accurate. Twelve observers reported clear skies in 1980. 

These reports are likely due to oonfusion with the 

abbreviation system since at no time were the skies clear. 

Respondents probably used the abbreviation "Cl" to 

represent "Cloudy" rather than the cx:>rrect term, "Clear" • 

This oonfusion probably did not exist with actual Stunp 

Sitter reports as Stump Sitters were likely mre familiar 

with the data sheets than the hunter reliability 

respondents were. 

In 1981, the skies were clear throughout the day. 

Since there were no changes in sky oonditions, there was 

little variability in hunter estimates. Therefore these 

data were of little use in determining hunter reliability. 

Wind Velocity 

In 1980, midday and evening wind velocities varied 

from calm to light and light to m:::xlerate, respectively. In 

1981, midday and evening velocities varied from light to 
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ncderate. Otservers in the field nore than 4 hours were 

ineffective at estimating wind velocities due to excessive 

time lags for l:x)tit years. Otservers in -the field 4 hours 

or less ware noderately effective. The 7 observers who 

reported "gusty" winds in 1980 nade accurate assessments of 

the highly fluctuating evening wind conditions. The 

noming winds were calm in 1980 and 1981. Otservers in the 

field 4 hours or less in 1980 were effective in estimating 

the noming wind velocity. Conversely, observers in 1981 

were ineffective. 

In general those in the field 4 hours or less were 

moderately reliable in reporting wind velocity. When 

actual conditions dlanged rapidly, all observers were 

unreliable due to inaccurate recording and excessive time 

lags. 

Wind direction 

In the nnming of 1980, all observers rut 1 were 

accurate in reporting no wind. Tte remaining periods in 

1980 and 1981 were ineffectively reported by all observers. 

Prevailing weather conditions were nonitored from a 

flat prairie region. Same degree of local variability in 

weather conditions probably existed because of the varying 

topography and vegetation of the study area. Differing 

terrains nay have been responsible for sone inaccuracy in 

observer wind direction estimates. 
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Hunter Reliability Summary 

Ol:servers in the field 4 murs or less were reliable 

in- estimat:.iruj tell1;lerature , Ji)l"e€-ipitatinnT -sky conditions 

and wind velocity. Ol:servers in the field nore than 4 

murs were unable to describe changes in weather conditions 

due to large pre- and p::>st-time lags. Localized variabli ty 

in weather conditions due to topography and vegetation rray 

explain some of the discrepancy J:etween estimates and 

nonitored conditions. 

The ~le for the reliability survey was obtained 

from l::xJwhunters on the Fort MCCoy Military Reservation. 

They were not Stump Sitters and therefore were not a ~le 

of the true p::>pulation. Stump Sitter data used in this 

study were probably nore reliable than data fran the HRS. 

Stump Sitters were nore familiar with the data sheets and 

objectives of this study and probably nore devoted to the 

generation of reliable data than survey respondents. 

Ol:server-related Variables 

T.irne 

From 1 July 1977 to 31 December 1980, the Stump 

Sitters logged 33,026.9 hours of observation and 10,121 

deer sightings. Most murs ( 30. 2%) and deer sightings 

(31.3%) occurred in 1978. 

Hours of observation and deer sightings were reported 

for all nonths of the year; however, they were unevenly 

distributed. Most murs (91. 7%) and deer dightings (88.1%> 
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occurred from Septemter through Decemter. This was 

expected because of increased hunting activities during the 

fall. 

Area 

Records were submitted by oooperators fran 30 states 

and Ontario. Of the total observation oours, 75 • 6% were 

fran 5 states. Mast hours ( 45 • 7%) and deer sightings 

(47 .0%) occurred in Wisconsin. 

Weapon 

Most of the 10,117 deer observations were by 

bowhunters (50.9%), followed by gunhunters (31.0%). 

Gunhunter effectiveness was low~ they were expected to see 

3,136 deer J:ut observed only 1,801. In all other weapon 

classes, observers saw rrore deer than were expected 

( AJ;pendix 10 ) 0 

Efficiency values were used to oampare the deer 

sighting productivity of weapon classes based on time. The 

least efficient was gunhunting (17 .6 DPH and 1.9 BPH). The 

rrost efficient was camera hunting ( 42. 4 DPH and 7. 3 BPH) , 

followed by no weapon and bowhunting. 

I used the MSD between observers and deer to canpare 

the ~cts that observers in different classes had on deer 

activity. In If!Y study, bowhunters experienced the lowest 

nean ( 49.9 m (55. 6 yd) > and rrode (18 m ( 20 yd)) MSD. MSD 

for observers using guns, cameras or no weapons were 
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similar while the m:::xle MSD for gunhunters ( 45 m (50 yd) > 

was less than the m:::xle for observers using cameras or no 

~apons ( 90 m 0:00 ydH • - Mean fl~ distances were· longer u 

in hunted than in nonhunted areas for deer observed in 2 

Adirondack forests (Behrend and Lubeck 1968) • Altmann 

( 1958) reported a drastic increase in flight distances for 

m::x>se CAlces alces) at the onset of hunting season. 

Shorter flight and sighting distances reflect lower levels 

of hunan disturbance. Based on MSD and the above 

asstmption, l:xJwhunters in rey study affected deer activity 

less than other weapon classes. 

Hunting pressure affects natural novenents and .h.c:lrre 

ranges of deer (Schoonnaker 1938, Halls 1978, Rue 1978). 

Sparrowe and Springer ( 1970 ) reported that in South Dakota, 

hunting pressure influenced deer novements and distribution 

nore than any other factor. The differences in hunting 

pressure for each \Eapon class must re oonsidered when 

studying the relationships retween deer movements and 

environmental conditions. 

Bowhunters had little or no effect on deer activity 

in Texas, as deer \Ere seen near centers of activity on 

hunt days and there ¥Jere no changes in heme ranges (Datming 

et al. 1969). Zagata and Haugen (1974) used 18 l:xJwhunters 

to observe dawn and dusk novements of deer in IONa., and 

assumed that there \Ere no effects on deer activity. 

Ccnversely, Dc::Jwning et al. (1969) and Sparrowe and Springer 

( 1970 ) rep::>rted that bowhunters had considerable effects on 
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deer rroverrents and distribution. In ley study, l::xJwhunters 

had the highest effectiveness and efficiency values and 

the lowest MSD- - for ali weapon classes. ~se results­

suggest that disturbance of deer by towhunters was low. 

Sp:irrowe and Springer ( 1970 > reported that rifle 

hunting had strong effects oo deer distribution and 

rrovenent. Similarly, in southcentral Wisconsin, deer 

traditionally rroved into a heavily posted swamp shortly 

after the opening day of the deer-gun season to avoid 

hunting pressure (Iarson et al. 1978 > • Gunhunters saw 75.0 

DPH and 5.6 BPH in a northern Michigan enclosure under 

rroderate hunting pressure (Van Etten et al. 1965 > • These 

efficiency ratings are high cx:xnpa.red to those of gunhunters 

in ley study ( 17. 6 DBH and 1. 9 BPH > and do not oonform to 

the idea that deer sightings decrease as human disturbance 

increases. Perhaps this was due to the high hunter density 

and the fenced enclosure which excluded emigration of deer 

fran the hunted area. Iarge MSD by gunhunters suggest that 

gunhunting reduces deer observability. 

In this study, towhunting had less of an effect on 

deer activity than gunhunting. No literature was found 

concerning the effects of nonconsunpti ve uses on deer, rut 

with their high effectiveness and efficiency ratings, they 

are probably similar to bJwhunting in their impact on deer 

activity. This is ~rtant since the reliabiltiy of deer 

novenent data is dependent upon the am:mnt of human 

disturbance. 
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Method of Ol:servation 

Most d the ±a-, -ea& -deer sightings-wefe- by observers 

who used treestands (50 .5%). Fewest deer w=re seen when 

drives w=re used ( 2. 7% > • Ol:servers who used treestands 

were expected to see 4, 488 deer b.:lt observed 5, 099. 

Similarly, those who scouted were expected to see 1,519 

deer b.:lt observed 1, 915. Tl'x>se who stillhunted, drove deer 

or used groundstands observed fewer deer than expected. 

Tte most effective hunting nethods were scouting ( 38. 7 DPH 

and 6. 2 BPH) and the use of treestands ( 34. 9 DPH and 5. 5 

BPH). Driving deer was the least efficient nethod (20 .5 

DPH and 1. 6 BPH) (AWerldix 12 ) • 

Ol:servers who used treestands had the lowest nean 

(50 • 2 m (55 • 8 yd) ) and mode MSD ( 18 m ( 20 yd) ) • TOOse who 

drove deer experienced the highest nean MSD ( 77. 0 m ( 85 • 6 

yd)) while nean distances for stillhunt, groundstand and 

scouting nethods ranged fran 60 • 0 m ( 66 • 3 yd) to 69.5 m 

( 74. 2 yd) • Based on MSD, observers who used tree stands 

affected deer activity less and those who drove deer 

affected deer activity more than observers using other 

nethods. 

The nethod by which a hunter observes deer strongly 

influences his efficiency (Roseberry et al. 1969, Holsworth 

1973) • Most of the literature on hunt nethods dealt with 

deer driving. Deer in South Dakota res:PQnded to late 

season drives by moving long distances (Sparrowe and 
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Springer 1970). Hickie (1937) and Tester and Heezen (1965) 

reported erratic movements and behavior of deer being 

-drilJen. Altheugh -driviruj was- the~ effective method~ 

unit of effort for killing deer in northern Michigan, 

bucks tNere never seen (Van Etten et al. 1965 ) • Holsworth 

(1973 ) noted that the number of deer seen - was more a 

function of how the drive was conducted than a function of 

deer density. In lT!Y study, deer driving was the least 

effective and least efficient nethod for seeing deer. 

Ol:servers who used groundstands or stillhunted had 

ncderate effectiveness, efficiency and MSD values. In an 

Ontario study, the few hunters who stillhunted expended 

large aroounts 

killing deer 

of tine and -were relatively unsuccessful in 

(Holsworth 1973) • Conversely, in Michigan, 

stillhunting was the m::>st popular nethod, accounting for 

46% of all hunting tine, and therefore a fair proportion of 

the deer kill (Van Etten et al. 1965 ) • It appears that 

observers using treestands and scouting had less of an 

impact on deer activity than those using groundstands, 

stillhunting or driving. 

Cover type 

MOst of the 9,962 deer observations were b¥ hunters 

in har&..ood. forests ( 41. 9%) and field edges ( 28 .1%) • Th::! 

fewest tNere seen in coniferous forests ( 7. 7% > • Hunters who 

used field edges \Ere expected to see 2' 250 deer' rut 

observed 2, 798. Expected and observed values for observers 
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in hard~ forests were similar. Swamps and ooniferous 

and softwcx:Xi forests produced fewer observations than 

expected. '!'he- -ReSt. af.ieiare ··observers used ·Held Erl<jes 

{38.3 DPH and 5.3 DBH} and hardw::>od forests {30.6 DPH, 5.0 

BPH > • TJ:Dse who used swamps and ooniferous and softwcx:Xi 

forests varied in efficiency values for deer and ruck 

sightings {Appendix 14}. 

Mean MSD were similar for otservers in swamps and 

ooniferous, hard\\1ood and softwood forests. Mode MSD varied 

for these 4 classes with the shortest occurring in swamps 

{18 m {20 yd}}. The longest nean {81.4 m {91.4 yd}} and 

IIDde { 90 m { 100 yd} > MSD occurred in field edges • 

Visibility was expected to Dnprove an field edges oampared 

to forests tecause of less obstruction by vegetation. 

These longer sighting distances probably were due to 

greater visibility rather than increased human disturbance. 

In this study, otservers were the IIDst effective and 

efficient while on field edges. The high frequency of edge 

use by deer has teen discussed by a numl:er of authors 

{Hasely 1956, McCaffery and Creed 1969, Kohn and Mooty 

1971, Kearney and Gilrert 1976 > • Mccaffery et al. {1980 > 

reported that in northern Wisconsin, deer used newly 

constructed forest openings 40 times IIDre than the expected 

average use of adjacent range. Stunp Sitter otservations 

were consistent with these results. 

Stump Sitter oontributors were unsure of what forest 

types and species to group into hardw::>od, softwood and 
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conifer covertype classes (Hofacker 1 pers. conm. ) • Due to 

the wide range of forest types and species throughout the 

·1m.ited States and problems· with £crest type groupinq, these 

data nay l::e unreliable. The initial intent of this study 

"Was to classify forest types as: bar~ forest (areas 

dominated by har~ deciduous species (Quercus spp.l ~ 

spp. 1 etc. > ) ; softwood forests (areas dominated by softwood 

deciduous species CPqmlus spp. 1 Salix spp. 1 etc.)) and 

coniferous forest (areas dominated by coniferous species 

(Pinus spp. 1 Picea spp. 1 etc.>>. The nllitErous 

inconsistencies in the literature ~arding forest type 

groupings made it linpossible to oampare results. 

Observers using swamps yielded low effectiveness and 

efficiency values. The low node MSD nay reflect p:x>r 

visibility conditions which would reduce effectiveness and 

efficiency values. Winter deer use of conifer swamps due 

to shelter-seeking l::ehavior has l::een ~11 Cbcunented in the 

Great Lakes area (Ozoga 1968 1 Rmgstad and Tester 1969 1 

Ozoga and Gysel 1972 1 Moen 1976 } • Unfortunately 1 in this 

study 1 too few hours ¥Jere spent in the field during the 

winter yarding period and in appropriate areas of the 

country to Cbcunent this activity. 

Results fran covertype classes may not l::e justifiable 

indicators of habitat preference by deer. Covertypes ¥Jere 

important detenninants of where people hunted in West 

Virginia. The proximity of hunter access trails accounted 

for much more variation in hunter visits than did 
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covertype, but game distribution related mre to covertype 

than hunter access trails (TI:xlnas et al. 1976) • A similar 

-situation was found in North Carolina (James -et al. 1964). 

Deer-related Variables 

Sex and Age 

Of the 10,121 deer observed, does \Ere mst often 

seen ( 41. 4%) , followed by fawns ( 21. 9%) , deer of uncertain 

sex and age ( 21. 7%) and bucks (14. 9% > • Juveniles and 

antlerless deer comprised the greatest proportions of 

identifiable deer seen in IC1.t1a. at dawn and dusk, 

respectively < Zagata and Haugen 197 4) • Antlered deer \Ere 

seen less than any other class of identifiable deer. 

Unidentifiable deer \Ere the least seen of all classes. In 

a 258.8 ha (647 .0 ac) enclosure in northern Michigan, from 

1954 to 1960, of 905 deer observed, the mst frequently 

seen were of unknown sex and age ( 34. 3% > , followed by does 

(29.6%), fawns (23 .5%) and bucks (7 .5%) (Van Etten et al. 

1965) • In general, results frcm these studies are similar 

to the results of my study. Does were the mst and bucks 

the least often observed of the identifiable sex and age 

classes. 

Deer observations per hunter-rour can provide a 

reliable index to population levels if observations are 

repeated annually in the same area (Dc7Nning et al. 1965 ) • 

It \\Uuld be impossible to use the StUilp Sitter data in 

determining population sizes because they were collected 
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over a large geographical area with no control over hunter 

site selection. 

T:ime Seen 

In this study, time seen reflects only activity of 

diurnal deer, as observers were in the field from 0430 to 

2000. Daytime deer sightings occurred in 3 peak periods: 1) 

noming- 0530 to 0930, 2 > noon- 1130 to 1230, and 3 > 

evening- 1830 to 1930 (Figure 1). Daytime activity has 

been reported to involve 3 patterns: 1) novenent and 

feeding fran dawn to midrroming (Halloran 1943, Montgarery 

1963, Michael 1970, Zagata and Hal.XJen 197 4 Carbal.XJh et al. 

1975 I Allen and McCullough 1976) I 2) redding fran 

midnoming to midaftemoon with a short increase in noon 

activity (Halloran 1943, Michael 1970, Zagata and Hal.XJen 

197 4) , and 3) novement and feeding from mid or late 

afternoon until dusk or later (Halloran 1943, Montgarery 

1963, Progulske and Duerre 1964, MCCaffery and Creed 1969, 

Zagata and Haugen 197 4, Carbaugh et al. 1975, Allen and 

McCullough 1976). Results from my study are highly 

consistent with these and many other studies. 

Few deer were observed refore 0600 or after 1900. 

Zagata and Haugen (1974) experienced a similar situation 

and attributed it to poor light and the inability to see 

deer rather than a decrease in deer activity. Crepuscular 

activity of white-tailed deer has teen well ciJcunented. In 

South Dakota and Wisconsin I deer regan feeding 1 hour 
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Figure 1. Deer sightings by time of day for a samplea of Stump Sitter observations during 19?7r1980. 

a.Deer sightings by Wisconsin bowhunters who used treestands, were in the field J h~urs or 
less from September through December and saw 10 deer or less (N- 290). 
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before sunset and remained active for about 6 oours with a 

peak of activity 4 oours after sunset (Progulske and Duerre 

l%4, -McCaffery and Creed 1969-J • 

Wind Direction and Deer Direction 

Wind direction reports were unequally distributed 

axoong the 8 primary compass directions with nost fran the 

westerly directions. Mcst deer noven:ents were fran the 4 

cardinal directions ( At":Pendix 16 ) • 

Deer roved directly into the wind (example: wind 

direction= north and deer direction= north) for all 8 

primary compass directions proportionately more than moving 

directly with, perpendicular to, quartering with or 

quartering into the wind. Provided that randan deer 

movements would result in equal proportions, it appears 

that most deer are selectively moving directly into the 

wind. 

These results oonflict with reports fran Zagata and 

Haugen (1974), in which wind direction affected deer 

movements in the morning. More deer were observed in the 

morning moving south past the investigators when the wind 

Yla.S fran the north. The authors noted it Yla.s difficult to 

determine if deer were responding to a particular weather 

factor. Only 18% of the variability in the number of deer 

sighted was accounted for by 13 environnental factors. 
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Weather Variables and Deer Seen 

Distributions of w:a.ther variables are shown in 

~ices 11-through 2&. Results fran statistical tests 

are shown in Ag;>endices 21 through 26 • 

Stump Sitters were more effective at seeing deer on 

days with clear skies, light or calm winds and no 

precipitation. Increased deer observations under clear 

skies were reported by Hahn (1949) and Progulske and Duerre 

(1964). Conversely, M.cntgarery (1963 > reported increased 

deer sightings under cloudy skies. James (1976) noted 

increased deer observations under low wind speeds. Hardin 

(1974) and Rue (1978) noted that increased wind resulted in 

nervous, wary deer. Decreased deer activity was associated 

with increased precipitation (Tibbs 1967, Hawkins and 

Klimstra 1970, Michael 1970) • In general, results fran my 

study are consistent with the findings of these studies. 

However, increased effectiveness and sightings may be due 

to other factors. Temperature, relative humidity, 

ba.raretric pressure and time of year are variables that are 

closely related to sky, wind and precipitation conditions. 

Overlapping effects of these and other environmental 

conditions may be responsible for the fluctuations in deer 

observations. 

Multiple regression was used to test these 

overlapping effects. Of the variability in deer seen, 5.4% 

was caused by the interactions of the independent 

variables: tenperature, snow depth, sky conditions, wind 
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velocity, precipitation and observer-lDurs. Only 5.8% of 

the variability in transformed variables of deer seen could 

-be explained -by the- . independent variables. Zero ereer 

partial correlation coefficients showed relationships 

between ~rature and snow depth ( r= -0. 45 ) , sky 

condition and precipitation (r= 0.41), and sky condition 

and wind velocity (r= 0. 24 >. The weather variable rrost 

correlated with deer seen was snow depth (r= 0.14), which 

accounted for only 1.8% of the variability in deer seen. 

There appear to be no practical relationships between deer 

seen and the independent variables. 

TIE variability <?f data in this study is potentially 

eno.noous, tecause of the area, timespan, weather conditions 

and individual (deer and observer> variability in which 

they were collected. Observers in the field rrore than 4 

hours were unreliable in reporting weather conditions. 

Differing levels in hunan disturbance due to weapon and 

hunt nethod na.y also bias results. T!Erefore, data were 

subjectively selected for further analysis to reduce 

variability in the data and bmprove result reliability. 

The distributions of sky condition, wind velocity, 

precipitation, ~ature and snow depth for SUBPOPl were 

similar to those of the entire population of deer 

sightings. Only 5.0% of the variability in deer seen could 

be explained by the independent variables. The weather 

variable rrost highly correlated with deer seen was sky 



26 

condition ( r-= -0 .14 > , which accounted for 1. 8% of the 

variablilty in deer seen. 

nifferences · between sex and age classes were examined 

by selecting SUBPOPl sex and age classes and using multiple 

regression analysis, similar to that on the entire 

population. Ol:servations that involved deer of uncertain 

sex and age shOINed a slight association l::etween deer seen 
2 

and weather variables (R = 0.105}. The weather variable 

mst highly correlated with deer seen was wind velocity ( r-= 

-0.19}, which accounted for only 3.8% of the variability in 

<Des ol:served. 

Differences in deer ol:servations l::etween mnths were 

examined by selecting SUBPOPl mnths and using multiple 

regression analysis similar to that on the entire 

population. The greatest association l::etween deer seen and 

2 
the independent variables (R = 0. 458 > occurred in Deceml:er. 

The variablilty in deer seen was accounted for by snow 

depth (20.4%}, sky condition (12.5%}, air temperature 

(6.6%} and wind velocity (5.7%}. The slopes of the 

regression lines (B-values} indicate that mre deer were 

seen as snow depth increased and as cloud oover, 

temperature, and wind velocity decreased. 

Results from this study disagree with Banasiak (1961} 

and Heezen and Tester (1967 >, who reported that deer are 

normally less active in periods of low temperatures. My 

results agree with Ozoga and Gysel <1972 > , who reported 

naximum winter deer mvenents in low temperatures, which 
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were the result of shelter seeking behavior. Deer nove to 

areas of lower snOW' depths during winter (Banasiak 1961, 

u-Tel.-fer 1%'1-, - l~u. In-111Y study,· oeer -s±ght±ngs increased 

as snOW' depths increased. This nay be due to increased 

shelter seeking activity or bias in hunter site selection. 

Ozoga and Gysel ( 1972 ) reported that during periods of high 

air-dlill, 

study, as 

deer rroverrents increased. Conversely, in my 

wind velocity increased, deer sightings 

decreased. Nunerous authors have reported on deer yarding 

behavior in the Lake States (Hammerstrom and Blake 1939, 

Ozoga 1968, Ozoga and Gysel 1972, Verne 1973). All noted 

the importance of winter weather and its effects en deer 

rrovem;nts. That winter weather affects deer novem;nts is 

oonsistent with the findings of my study. 



·- - Results of· this ·study dea:ltng· with deer rrovements and 

weather conditions were inconclusive1 however, the 

information presented an hunter related activities and 

preferences are of possible future use. Much can te said 

for the socio-psychological value of projects such as this, 

where maml::ers are an active p:1rt of a research project or 

information gathering process. The following 

reccmrendations are na.de assuming that the Stunp Sitters 

will continue their data collecting program. 

Reporting Far.mat 

Data 

I was concerned with the omission of roughly 20% of 

the data due to inappropriate recording. Data sheets were 

easy to understand so the problem -was with the individuals 

who were recording the data. The quality of the data 

collected might te improved if instructions accanpanied the 

data sheets, explaining the importance of legend symbols, 

CXllllplete data, accuracy and legibility • 

Tline 

The tine scherce used in reporting envirormental 

conditions associated with deer observations -was 

ineffective. Changes in weather conditions were not well 

represented, due to pre- and post-time lags. Fluctuations 

28 
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in weather conditions were accurately reported only b¥ 

ol:servers who -were in the field 4 hours or less. A set of 

envirot:mental conditions should te recorded every hour to 

mnitor weather patterns. Deer mvem:mts are associated 

with environmental conditions experienced at a single point 

in time. Tterefore, Stunp Sitters should also record a set 

of environmental conditions each time a deer is observed. 

This will increase the accuracy of the data and reliability 

of the results. 

Environmental Variables 

Covertype 

Initially, covertype classes were developed to depict 

forest types with representative s_pecies (example: ha.rd\t.lOOd 

forest- Quercus spp., Aoer spp., etc.). This caused 

problems for deer ol:servers because of regional differences 

in vegetation types and confusion with the terms hardwood, 

softwood and conifer forest. White-tailed deer range 

covers mst of the United States' landscape, and is mre a 

function of habitat structure and morphology than 

vegetative species (Hirth 1977). R93ional habitat 

reporting would ~rove if habitat classes were associated 

with structure such as: open field, field edge, young 

forest ( 5-15 years) , middle-aged forest < 15-35 years> , 

nature forest < 35-60 years), old-aged forest <>60 years) 

and other. covertype classes produced nominal order data. 

Habitat classes would generate data on at least an interval 
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scale, which is necessary for regression analysis. 

Ol::servers should report habitat class as that habitat in 

which i:he deer was ··first otserved. 

Hunting Pressure 

An indication of hunting pressure as none, light, 

moderate or high would aid researchers in determining if 

deer movenents TNere due to natural envirorurental conditions 

or hunan disturbance. In this study, hunan disturbance was 

assessed by comparing effectiveness, hunter efficiency and 

MSD for each nethod and TNeapon class. Assumptions in this 

technique are great and results may 1:e unreliable. 

Sky COndition and Wind Velocity 

Sky condition and wind velocity classes TNere 

satisfactory but mmeric intervals should be assigned to 

quantify ranges. Intervals such as those assigned in the 

hunter reliability survey (A};:pendix 2) would be suitable. 
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Appendix 1. #101 ~N-WOODS TIME and #201 DEER SIGHTINGS data sheets. 

THE STUMP SITTERS WHITETAIL STUDY GROUP 

DATA SHEET #101' IN WOODS TIME - MEMBER I D NO 

TIM! TIMI MUNT O&EA AIR WIND 
OAT! IN OUT HOUIOI MET!<. SUN MAOON TEARAIN - SKY COR. 

WINO SNOW 
VEL. OIH!CIP. cove• 

LEGEND 

DATE: Month. Day. Y­

TIME: Use 24 Hr. Clock • 
Ex. 2:00P.M.= 1400 

HOURS: Time In-Woods 

f--- f- 1--- -- -· - J:IUN.LMETJotOD:. - -
Still· ST 

MAKE SEPARATE ENTRY FOR EACH OUTING AND EACH CHANGE OF HUNTING METHOD. 

RETURN DATA SHEET TO: THI! STUMP SITTI!RS 

MAKE ADDITIONAL COMMENTS ON REVERSE SIDE 

INSTRUCTIONS 

P.O. BOX 1302 
API'lETON, Wl5412 

1. WHEN TO USE: The Data Sheets are to be uaec:lto record all hours spent In the woods In 
pursuit of whitetails. Thlslncludas time during the "closed season" • well • the bow and 
gun....-.s. 

2. ENTRIES: Malee a separate entry for each outing and lor each time the hunting method 
(Stand, Still, Scout) chang•. For example, If the first two hours In the woodi are spent 
Stand hunting and then you Still hunt upon leaving your stand, two entrl• would be made 
on Data Sheet 1101. 

3. COMMENTS: If you d•lre to make any comments pertaining to your oblervatlons while 
hunting, do so on the back side of the Data Sheets. 

4. ADDITIONAL SHEETS: Data Sheetsl101 and 1201 may be reproduced or photocopied by 
Study Group members. To obtain single copl• of the Data Sheets, send a stamped, self­
addr.- envelope. To order quantltl• of Data Sheets, send S1.00 per twenty (20) Data 
Sheets and specify which Data Sheet you want. 

5. RETURNING: _When completed or at the end of the~. you •e encouraged to return the 
Data Sheets or a copy of them. The statistics from all members will be studied and the 
lnformetlon acquired will be published In future lssu. of DEER AND DEER HUNTING. 
To return Data Sheets or order additional copl•, send to: The Stump Slt1ars 

P. 0. Box 1302 
Appleton, WI 54912 

Tree Stand - TS 
Ground Stand - GS 
Deer Drive - DO 
Scout- SC 

DEER SEEN: No. Deer ~ec:t 

WEAPON: 
Bow-B 
Gun-G 
Camera-e 
None-N 
TERRAIN: 
Ec:tge of Field - FL 
Conifer Forest - CF 
Herc:twood Forest - HF 
SoftWood Forest - SF 
Swamp- SW 

AIR TEMP. - DEGREES F 

SKY: 
CI-·CL 
Partly Cloudy - PC 
Overcaat - oc 
WIND DIRECTION: 
N NE E SE S SW W NW 
Dlrctlan wind 11 c:aminv from. 

WIND VELOCITY: 
Ugllt- LT 
MOderate- MD 
Gusty- GT 
Slrong- ST 
Calm-eM 

PRECIPITATION: 
Rain· AN 
Snow- SN 
Sleet- SL 
Haii-HL 
Fog· FG 

SNOW COVER: Inches Snow 
on Ground 

FORMam 
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Appendix 1, Continued. 

THE STUMP SITTERS WHITETAIL DEER STUDY GROUP 

0 T SHEET 1#201 DEER SIGHTINGS A A : MEMBER I 0 NO ... . 
SIGHT WINO 

NO. OATE TIMe IUCI< oae FA- UNC. OIR. 

1 

z I-- i----· t-- t---

3 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

2D 

21 

22 

23 

24 

25 

DUll HUNT 
OIR. OIST. MIE'THOO WEAI'QN 

t--- f- - f- - 1--- - f-

LEGEND 

OATE: Month, Day, Y-

TIME: II- of o- S!QhtlnQ. __ __ __ 
U.. 24 Hour Clock Ex. 2:00 P.M. a1400 

SEX OF OEER: 
PI- "X" in loll • lUCk, Doe, Fawn, 
Unc.(~n of- of CleW) 

WIND DIRECTION: 
NNEESESSWWNW 
Dlreallan .._ II OllllllnQ tram. 

DEER DIFIECTION: lncllcMe Olrctlan 
o- - T,_.llng WMn Firat Spotted. 

DISTANCE: 01- a.- you and 
d-. Give d'- in yan:ll when d--d-. 
HUNT METHOD: 
Still· ST 
T1"81 Stancl • TS 
Ground Stancl • GS 
Oelr Ortve· DO 
Scout· sc 
WEAPON: 
Bow- 8 
Gun·G 
cam..-c 

MAKE ADDITIONAL COMMENTS ON FIEVEFISE SIDE 
AETUFIN DATA SHEET TO: THI! STUMP SITTI!RS 

P.O. BOX 1302 
APPLETON, WI 54812 

INSTRUCTIONS 

1. WHEN TO USE: The Data Sheets •• to be used to rec:ord all hours spent In the wood& In 
pursuit of whitetails. Thla Includes time during the "closed aeaaon" • well • the bow and 
gun aeaaona. 

2. ENTRIES: Malee a aeparata entry for each outing and for each time the hunting method 
(Stllnd, Still, Scout) chlnQel. For example, If the first two hours In the woodll•a spent 
Stand hunting lind then you Still hunt upon leaving your stand, two entries would be made 
on Data Sheet 1101. 

3. COMMENTS: If you •Ira to make any comments part8lning to your obaarvatlona while 
hunting, do 10 on the back side of the Data Sheets. 

4. ADDITIONAL SHEETS: Data Sheets 1101 and 1201 may be reproduced or photocopied by 
Study Group mambara. To obtain single copies of the Data Sheela, send a stamped, self· 
addressed envelope. To order quantities of Data Sheats, send 11.00 per twenty (20) Data 
Sheets and specify which Data Sheet you want. 

5. RETURNING: Wilen completed or at the end of the year, you ... encouraged to return the 
Data Sheets or a copy of them. The statistics from all mambara will be studied lind the 
Information acquired will be published In future IIIUas of DEER AND DEER HUNTING. 
To return Data Sheets or order additional copiel, send to: The Stump Sitters 

P. 0. Box 1302 
Appleton, WI 54912 
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Ag;>endix 2. Variables observed by Stunp Sitters during 
1977-1980 and phrases used to report 
those variables • ~ - -

Stunp Sitter variables Report variables 

IDURS hunter-lx>urs 

Time in v.uods time in the field 

Hmr MEI'HOD hunting method 

Still stillhunting 

Tree Stand treestand 

Ground Stand groundstand 

Deer Drive deer drives 

Scouting scouting 

weapon 

Gun gun 

Camera camera 

None none 

TERRAIN covertype 

Edge of field field edge 

Conifer Forest conifer forest 

Harm..uod Forest har&«xxl forest 

Soft'Nood Forest softwood forest 

5wamp swamp 



Appendix 2, Continued 

AIR TEMP 

SKY 

Clear 

Partly Cloudy 

Overcast 

WIND DIREX:TION 

direction wind is 

coming fran 

NE, E, SE, s, 

sw, w, NW, N 

WIND VEWCITY 

Calm 

Light 

Moderate 

Gusty 

Strong 

39 

sky conditions 

clear: 

0/10-1/10 cloud cover 

partly cloudy: 

2/10-8/10 cloud cover 

overcast: 

9/10-10/10 cloud cover 

wind direction 

direction wind is 

caning fran 

NE, E, SE, s, 

sw, w, NW, N, none 

wind velocity 

calm: 0 • 0-1. 6 knv'hr 
(0-1 miles/hr) 

light: 3.2-8.0 knv'hr 
< 2-5 miles/hr > 

m:>derate: 9.6-24.0 knv'hr 
<6-15 miles/hr> 

gusty: 25 • 6-40 • 0 knVhr 
(16-25 miles/hr) 

strong: al:x>ve 41. 6 knv'hr 
( al:x>ve 26 miles/hr ) 



---~---
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AJ;Pe11dix 2, Ccntinued. 

PRECIPITATION precipitation 

none 

Rain rain 

Snow snow 

Sleet sleet 

Hail hail 

FcxJ fog 

SNOW CX>VER snow depth 

Inches of snow an <inches > of snow 

an the gromd an the gromd 

SEX OF DEER sex and age of deer 

Buck buck: antlered adult 

Doe <De: antlerless adult 

Fawn fawn: less than 1 year old 

Uncertain: mcertain mcertain: mcertain 

of deer's sex and age of deer's sex and age 

DISTANCE 

Yards m (yards (yd}} 
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Awendix 3. HYGNS'IRCM job. 

?BEGIN JOB HYGNS'IROM ~ 

USERCODE=10366 ~ 

RUN *PAL/SPSS ~ 

FILE FILES (KIND=DISK I TITLE=Il3ALL I FILEI'YPE=7) ~ 

DATA IOCR 

RUN NAME 

DATA LIST 

THE STUMPSITTmS WHITETAIL STUDY GROUP 

) SPSS DEER REX::ORD TYPE 1 ( 

FIXED I 1 

IINBR 1-4 

IDALPHA 5-8 (A) 

DATE 9-14 

M:>NTH 9-10 

DAY 11-12 

YEAR 13-14 

INTIME 15-18 

OU'ITIME 19-22 

IDURS 23-25 (1) 

MEI'HOD 26-27(A) 

DEERSEEN 28-29 

WEAPON 30 (A} 

TERRAIN 31-32(A) 

TEMP 33-34 

SKY 35-36(A) 
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WINDDIR 37-38(A) 

WINDVEL 39-40(A) 

- PR!X:IP 41--42-tAt 

SNOi 43-45 (1 ) 

ARFA 46-47 

TIME SEEN 48-51 

SEX 52(A) 

WINDDIR2 53-54(A) 

DEER DIR 55-56(A) 

DISTANCE 57-59 

OUPPLED 60 

BllGJED 61 

NOTES1 ~ NDTES15 62-121(A) 

l\DTES16 122 (A) 

NEX;TEMP 112-114 

INPUT MEDIUM DISK 

MISSING VALUES IOOBR (0)1 

IDALPHA (999999999)1 

DATE(999999)1 

M:>NTH ~ YEAR ( 99) I 

INTIME,OUTTIME (9999)1 

IDURS ( 99. 9>1 

~OD (999999999)1 

DEERSEEN ( 99) I 

WEAPON (999999999)1 

TERRAIN (999999999>1 

TEMP (99)1 



VAR IABELS 
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SKY (999999999)/ 

WINDDIR (999999999)/ 

WINDVEL f999999999)f 

SNOW ( 99. 9)/ 

AREA (99)/ 

TIMESEEN (9999)/ 

SEK (999999999)/ 

WINDDIR2 (999999999)/ 

DEERDIR (999999999)/ 

DISTANCE ( 999) / 

OUPPLED ( 9) / 

Bl-\ffiED < 9 >I 

INTIME TIME STARTED HtNTING/ 

OUT!'IME TIME FINISHED HCNTING/ 

IDURS TIME IN \mDS/ 

METHOD Ht.NTING METHOD/ 

DEERSEEN NUMBER OF DEER OBSERVED/ 

TEMP AIR TEMPERATURE- DEX;REES F / 

SKY SKY CDVER/ 

WINDDIR WIND DIRECTION/ 

WINDVEL WIND VEIOCITY/ 

PRECIP PRECIPITATION/ 

SNOW SNOW CDVER- INCHES/ 

TIMESEEN TIME OF DEER SIGHTING/ 

SEK SEK OF DEER/ 

WINDDIR2 DIRECTION OF WIND AT TIME OF 



VALUE lABELS 
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SIGHTING/ 

DEERDm DIRECTION DEER WAS 'IRA VELING 

-wHm- SIGHTEDn 

DISTANCE BE1WEEN Hr.NTER AND 

DEER/ 

CRIPPLED DEER WAS SHor AND IDST/ 

~ED DEER WAS ~ED/ 

MEI'HOD (l)STILL (2)'1REE STAND (3)GROUND 

STAND ( 4) DEER IRIVE ( 5 ) S:OUT 

(999999999)#/ 

WFAPON ( 1 ) Jnol ( 2 )GUN ( 3 )CAMERA ( 4 )IDNE 

(999999999)#/ 

TERRAIN ( 1) ErGE OF FIELD ( 2 )<J)NIFER 

FOREST ( 3) HAROW:X)D FOREST 

( 4 )OOF'nmD FOREST ( 5 ) SWAMP 

(999999999)#/ 

SKY (1)CLFAR (2)PART.LY crDUDY 

(3)0VERCAST (999999999)#/ 

WINDOm, DEERDm, WINDDm2 (1)N (2)NE 

(3)E (4)SE (5)S (6)SW (7)W (8)NW 

(999999999)#/ 

WINDVEL (1)CAIM (2)LIGHT (3)IDDERATE 

(4)GUSTY (5)STRONG (999999999)#/ 

PRE::IP ( 1 ) IDNE ( 2) FOG ( 3 ) RAIN ( 4) HLSLSN 

<5> I 

SEX ( 1 )UNCERTAIN ( 2) F2-\.WN ( 3) OOE ( 4) :so:K 



PRINT FORMATS 

REO) DE 

cnMPUTE 

IF 
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(999999999)#/ 

OUPPLED (1) YES ( 2 )J:iO ( 3) / 

EW33ED UlYES WID OJ / 

IDURS ( 1) /S!Oil ( 1) /IDALPHA (A) /ID!'ESl TO 

IDTES16(A)/ 

MEI'HOD ( 'ST'=l) (''IS '=2) ( 'GS '=3) ( '00'=4) 

('SC'=S) (ELSE=999999999)/ 

WFAPON ( 'B'=l) ( 'G'=2) ( 'C'=3) ( 'N'=4) 

(ELSE=999999999)/ 

TERRAIN (I EL'=l) ( 'CF'=2) ( 'HF'=3) ( 'SF'=4) 

('SW'=5)(ELSE=999999999)/ 

SKY ('CL'=l)('PC'=2)('0C'=3) 

(ELSE=999999999)/ 

WINDDIR, DEERDIR, WINDDIR2 

(' N'=l)('NE'=2)(' E'=3)('SE'=4) 

(' S'=5)('SW'=6)(' W'=7)('NW'=8) 

(' N'=l)(' E'=3)(' S'=5)(' W'=7) 

(ELSE=999999999)/ 

WINDVEL( 'CM'=l) ( 'LT'=2) ( 'MD'=3) ( 'GT'=4) 

('ST'=5)(ELSE=999999999)/ 

PREx:::IP ( I FG I =2) ( I RN I =3 ) ( I HL I , I SN I , I SL I =4) 

(ELSE=!)/ 

SEX ('U'=l) ('F'=2) ('0'=3) ('B'=4) 

(ELSE=999 )/ 

~ED, CRIPPLED (0=3)/ 

Sim = 0 

(CRIPPLED EO 1) SHOT=l 



IF 

IF 

VALUE IABELS 

('mSK) 

FINISH 

?END JOB 
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(BAGGED EQ 1) SHOT=2 

(NEGTEMP LT 0 ) TEMP = NEGTEMP 

SHOT ( 1 ) ffiiPPLFD ( 2) BAGGED ( 3 ) 



Appendix 4. Eighty-column Punchcard Layout Form. 

Burroughs. m PUNCH CARD LAYOUT FORM 

I ENTITY .... ~ (i) c ::J "0 c c c 
0 0 en 

~::-; 
"0 > 

Cl) 
0 Q) Q) Q) ... .s::. ~ a. "0 "0 ~ "' c ::J .... Q) "' ... E >a c c 0 Q) .... E E Q) Q) ... 

.... 
"' 0 Q) ..ll:: a. c ~ 

"0 E ~! Q) 
~ ~ a. "' 3"415 I 10~1~2~13 14 

..,.. - .s::. "0 - en en .,.... 
I 2 I 1 I 15 II 11 II 11~2122 Ia 24 25 2127 2121 30 31 32 334 ~36 37 38 3140 ~I 42 ~3 44 45 48 47 •u~~~~~~~~Hau~uuMeauunMnnnunnnnn 10 

IENTITY ... ... ·-"0 "0 
0 Q) Q) "0 ... 

~g c E )( c Q) .... - en 
"' Q)"- Q) ·.:: ~ 

il I IOIIR2113 14 - en ~ "0 "0 v2a (\1 

I 2 3 4 5 I 1 • 15 16 111 19 20 21 22 23 24 25 26 2130~32»34»36n383140~U~44~41u•u~~~~~"~~HHU~UuMeauunMnnnunnnn7 10 
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Ag;>endix 5. DEERLOAD and LIST jobs. 

?BEGIN JOB DEERU)AD 

usmcoDE=l0336; 

MAXLINES=6000 ;MAXIOTIME=l80 ;MAXPROCTIME=360; 

RUN OB.JEJ::T/DEmLOAD; 

DATA 

?END JOB 

?BEGIN JOB LIST; 

USERCODE=l0366/SOOTT; 

MAXLINES=6000 ;MAXIOTIME=l80 ;MAXPROCTIME=360; 

RUN SYSTEM/OOMPALL ( "LIST CARDS II ) ; 

DATA CARDS 

?END JOB 
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AWendix 6. Actual weather conditions and weather 

estimates of observers tested at the Fort 

McCoy Military Reservation in Sept.err\rer 1980 

and 1981. 

1980 temperature estimates 

Hours in T.ime in T.ime out Temperature 

the field estimates (~F) 

0.5 1600 1630 74 

0.5 1800 1830 65 

1.0 1130 1230 78 

1.0 1130 1230 78 

1.5 1600 1730 68 

1.5 1700 1830 68 

2.0 0530 0730 65 

2.0 0530 0730 60 

2.0 0700 0900 65 

2.0 1500 1700 67 

2.5 0630 0900 61 

2.5 0830 1100 70 

2.5 0830 1100 65 

3.0 0530 0830 70 

3.0 0530 0830 70 

3.0 0700 1000 60 

3.0 1530 1830 70 
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Appendix 6, COntinued. 

1980 temperature estLmates 

Hours in T.ime in T.ime out Temperature 

the field estLmates (~F) 

3.0 1530 1830 70 

3.5 0630 1000 65 

3.5 1200 1530 75 

4.0 0600 1000 

4.0 0600 1000 65 

4.0 0630 1030 65 

4.0 0700 1100 65 

4.0 1500 1900 70 

4.0 1500 1900 

4.0 1500 1900 60 

4.5 1500 1930 69 

4.5 1500 1930 60 

5.0 0600 1100 60 

5.0 0600 1100 60 

5.0 0600 1100 60 

5.0 0630 1130 

5.0 0700 1200 65 

5.5 0630 1200 63 

5.5 0630 1200 68 

5.5 1430 2000 65 
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A];pelldix 6, Continued. 

1980 temperature estimates 

Hours in T.ime in T.ime out Temperature 

the field estimates (~F) 

5.5 1430 2000 65 

6.0 0600 1200 75 

6.0 1200 1800 74 

6.5 1300 1930 70 

7.0 0530 1230 80 

8.0 0800 1600 70 

9.0 0700 1600 70 

9.0 0700 1600 70 

9.0 1100 2000 79 

9.0 1100 2000 79 

11.5 0630 1800 65 

12.0 0600 1800 76 

12.0 0700 1900 70 

12.5 0630 1900 70 

13.0 0530 1830 70 

13.0 0600 1900 60 

13.0 0630 1930 65 

15.0 0500 2000 70 

15.0 0500 2000 
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AR?elldix 6, Ccntinued. 

1981 tenq;>erature estimates 

Hours in Time in Time out Temperature 

the field estimates (~F) 

0.5 0815 0845 68 

0. 75 0930 1015 65 

o. 75 0930 1015 65 

o. 75 1815 1900 62 

1.0 0600 0700 65 

2.0 0600 0800 57 

2.0 0700 0900 50 

2.0 0800 1000 60 

2.0 1630 1830 65 

2.5 0530 0800 65 

2.5 0600 0830 

2.5 1300 1530 70 

3.0 0530 0830 50 

3.0 0600 0900 55 

3.0 0730 1030 55 

3.0 0730 1030 55 

3.0 0730 1030 60 

3.5 0530 0900 50 

3.5 0530 0900 59 

3.5 0730 1100 55 
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AQ;)elldix 6, Ccntinued. 

1981 temperature estimates 

Hours in T.ime in T.ime out Temperature 

the field estimate (~F) 

3.5 1530 1900 60 

4.0 0445 0845 50 

4.0 0600 1000 40 

4.0 0600 1000 40 

4.0 0600 1000 50 

4.0 0600 1000 65 

4.0 0700 1100 50 

4.0 1400 1800 72 

4.0 1400 1800 72 

4.25 0630 1045 55 

4.25 0630 1045 60 

4.5 0530 1000 60 

4.5 0530 1000 55 

4.5 0600 1030 55 

4.5 0630 1100 50 

4.5 0630 1100 68 

4.5 0630 1100 65 

5.0 0500 1000 55 

5.0 0630 1130 40 

5.0 0730 1230 45 
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A:g;>endix 6, Continued. 

1981 temperature estimates 

Hours in Time in Time out Te:nperature 

the field estimate (~F) 

5.5 0530 1100 40 

5.5 0530 1100 60 

6.0 0600 1200 68 

6.0 0600 1200 68 

6.0 0600 1200 65 

6.0 0700 1300 60 

6.0 0700 1300 60 

6.0 0930 1530 60 

6.0 1300 1900 75 

6.0 1300 1900 75 

6.0 1300 1900 75 

6. 75 0545 1230 65 

7.0 1200 1900 70 

7.0 1200 1900 60 

7.0 1200 1900 70 

7.5 0930 1700 70 

8.0 0615 1415 75 

9.0 0800 1700 75 

9.0 0800 1700 75 
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80 

70 

1980 

Temperature (°F) 
60 1981 

50 

40 

30 ......_ _ _.. ____ ·------+---+----+ 

0400 OhOO 0800 1000 1?00 1400 1600 1800 2000 

'l'ime of day 

1980 and 1981 actual temperatures 
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••••• actual 

4 

2 

rain 0 

8 

6 

4 
2 

fog 0 

12 

10 

8 

6 

4 

2 

none 0 
~1¥aiii~~<W.<•m:·:·· ·,;·;·;·t::::::::::~::::::::::::::::~:=:;:=:.::::::~::::::::::::::::::::::;~:~;m::t:::::~ +-- ·=·=·~=·=·=······v··=·=·=·=·=·~=·-·=.: T•=•·•t:.-··-· ••1•••• 

0400 0600 0800 1000 1200 1400 1600 1800 2000 

Time of day 

al980 precipitation distributions for observers in the field 4 hours or less. 



Number 

reporting 

precipitation 

Appendix 6, Continued b 
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bl980 precipitation distributions for observers in the field more than 4 hours, 
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•·••1 actual 

2 

rain 0 
:::::::::::::::::::::::::::~ 

-~-----'""•:•!,;.o;•!•.,!•!•'"";•!.,.;•!•u:•!•"'"!•;...,•!!..._•, ----"'------· - ........... ~---------·------ .... ~ ""_ ......... ___ "'"'' .. ~·.--.. __ .. ,, .... , ~ ..... ,. ........... ...__. .. ,..,.-

4 

2 

fog 0 --;;--------------------------·---·-- ···-------····--·--·-······ -

22 

20 

18 
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12 
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:8 

6 

,~4 

.2 
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! __ ::~====~=;~=~~~~;i=i~;m~~~i~~;w~,~~~~~~~~~~ ••• i=~tiw=i=ili=l=iw=i=ifi:i!ii=~•~=i. •-•----! 

0400 0600 0800 1000 1 200 1400 1 600 1800 2000 

'I'ime of day 

cl981 precipitation distributions {or observers in the field 4 hours or less~ 

'-" ()) 
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2 •••• actual 
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dl981 precipitation distributions for observers in the field more than 4 hours. 
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Number 

reporting 

overcast 

sky condition 

partly cloudy 

10 

0 

8 

6 

4 

2 

6 

4 

2 

0 -

4 
2 

ontinued e 

11111• actual 

I 

··:·:·:·:·:·:·:·:·:·:J~~~~~1·:·:·:•:•:•:•:•:•:·:;:·:·:·:·:·:·:·:;:•:•:;:;:;:;: :::::::: ••• .:::::~L-.-.-.-.-.-.-.-.-cleax 0 L--+-'·. •.t ••••••••••••••••••••• .,_, •••••• ,.. • • • • • • . - ;:·.=·.:·.:·.:·.:.·:·.:!:·.:·.:·.:·.:.·:·.~=·.:·.:·.:·.=·.:.·:~ !'~·~·- , ... ,. e • .. ~. ,,,;,~f...•.! ··t·-•·•-llt.P.• .. , ............... ·~ ••• •·•·• ,...._. ·-·-·· ,. ~-·r••·-f---•---1,...,,,. __ ,,._ . ..__ • ·~ f • • ~· • ? _, • ·• ""·•· ~ ..,_.., __ _ 
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Ag;:>endix 7. T.ime afield and deer seen by Stmrp Sitter 

observers during 1977-1980. 

Year Hours in % of total Deer seen % of total 
the field hours deer seen 

1977 8, 753 .o 26.5 2,061 20.3 

1978 9,975.5 30.2 3,167 31.3 

1979 6,894.2 20.9 2,423 24.0 

1980 7,404.2 22.4 2,470 24.4 
- . -.. - - .. -· ., __ ~. ·--· -----·-·- ··-··-·--···· ---.-.- ----··· ·-··· 

'!btal 33,026.9 10,121 
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Ag;>endix 8. Time afield and deer seen by Stunp Sitter 

observers during 1977-1980, classified by 

110nth. 

Mooth Hours in %of total Deer seen % of total 
the field hours deer seen 

January 98.0 0.3 23 0.2 

February 103.5 0.3 51 0.5 

March 165.0 0.5 67 0.7 

April 200.0 0.6 81 0.8 

May 253.5 0.8 103 1.0 

June 110.5 0.3 63 0.6 

July 543.5 1.6 285 2.8 

A1J1U5t 1,281.0 0.9 524 5.2 

September 5,231.5 15.8 1, 776 17.5 

October 7, 956.7 24.1 2,914 28.8 

November 14,024.7 42.5 3,313 32.7 

December 3,059.0 9.3 921 9.1 
----... ~--·-----_,._.. .. ,.~---·-·-·--·-----"""'"''-·--··- ·-~---- --~---·,., -----

Total 33,026.9 10,121 
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Appendix 9. Time afield and deer seen by Stunp Sitter 

observers during 1977-1980, classified by 

state and province. 

Hours in % of total Deer seen % of total 
the field hours deer seen 

WI 15,105.0 45.7 4, 755 47.0 

PA 3, 705.0 11.2 1,265 12.5 

MI 2,488.0 7.5 838 8.3 

NY 1, 979.0 6.0 452 4.5 

IL 1,718.5 5.2 461 4.6 

MI' 1,569.0 4.8 253 2.5 

MN 1,055.0 3.2 390 3.9 

M) 792.2 2.4 249 2.5 

KA 789.5 2.4 232 2.3 

IA 764.7 2.3 304 3.0 

CN 691.5 2.1 118 1.2 

VA 674.5 2.0 169 1.7 

ND 537.0 1.6 269 2.7 

W'i 314.5 1.0 81 0.8 

NJ 136.5 0.4 40 0.4 

wv 110.5 0.3 56 0.6 

vr 91.5 0.3 34 0.3 

OH 70.0 0.2 21 0.2 
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A{:Pelldix 9, Ccntinued. 

Area Hours in % of total Deer seen % of total 
the field hours deer seen 

ME 68.5 0.2 10 0.1 

IN 54.0 0.2 17 0.2 

OK 54.0 0.2 19 0.2 

CA 52.0 0.2 22 0.2 

"OC 51.5 0.2 16 0.2 

CJr 47.0 0.1 9 0.1 

MD 39.0 0.1 11 0.1 

AR 35.5 0.1 20 0.2 

MA 32.0 0.1 9 0.1 

AZ 1.5 0.0 1 0.0 

Total 33,026.9 10,121 



Appendix 10. Time afield and deer seen by Stump Sitter observers during 1977 - 1980, 

classified by weapon used. 

Weapon Hours in % of total Deer seen Sightings per 100 hours 
used the field hours observed expected deer bucks 

Bow 16,800.2 50.9 5,904 5,147 35.1 4.6 

Gun 10,237.2 31.0 1 ,B01 3,136 17.6 1.9 

Camera 2,019.0 6.1 855 619 42.4 7. 3 ......;) 

"' 
None 3,966.5 12.0 1,557 1,215 39.3 6.2 

Total 33,022.9 10,117 10,117 
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AWendix 11. Minimum sighting distances of Stmrp Sitter 

observers during 1977-1980, classified by 

weapon used. 

Weapon Distance (yd) 
used X: so Mode Max. Min. 

------
Bc:w 55.6 59.0 20 600 0 

Gun 76.9 77.7 50 800 0 

camera 79.0 103.2 100 100 0 

Nooe 72.4 80.2 100 500 0 



Appendix 12. Time afield and deer seen by Stump Sitter observers during 1977 - 1980, 

classified by hunting method used. 

Method Hours in % of total Deer seen Sightings per 100 hours 
used the field hours observed expected deer bucks 

Sti1lhunt 4,980.5 15.2 1,179 1,531 23.7 3. 3 

Tree stand 14,604.2 44.5 5,099 4,488 34.9 5. 5 

Groundstand 6,979.2 21.3 1,625 2,145 2 3. 3 3.0 

Deer drive 1,316.0 4.0 270 405 20.5 1.6 

Scout 4,944.0 15.0 1,915 1 ,. 519 38.7 6. 2 
~ 

Total 32,823.9 10,088 10,088 
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Atpendix 13 • Minimum sighting distances of Stunp Sitter 

observers during 1977-1980, classified by 

hunting nethod used. 

Method Distance (yd) 
used x SD Mode Max. Min. 

·---·--·-·---·----..,w--•·-•··--••-·-···-·•----~----·--·-··---- ··-~-------~---·-~----

Sti11hunt 66.3 64.4 50 500 0 

T:reestand 55.8 64.6 20 700 0 

G:roundstand 74.2 80.8 50 800 1 

Deer drive 85.6 95.7 50 450 0 

Scout 72.5 77.5 100 500 0 



Appendix 14. 

Covertype 

used 

Field edges 

Conifers 

Hardwoods 

Softwoods 

Swamps 

Total 

Time afield and deer seen by Stump Sitter observers du~ing 1977 - 1980, 

classified by covertype used. 

Hours in % of total Deer seen Sightings per 100 hours 

the field hours observed expected deer bucks 

7,299.7 22.6 2,798 2,250 38.3 5. 3 

3,208.5 9.9 771 989 24.0 4.8 

13,550.7 41.9 4,154 4,176 30.6 5.0 

4,489.0 13.9 1,241 1,383 27.7 3.8 

3,779.0 11.7 998 1,164 26.4 2. 7 

32,325.9 9,962 9,962 

co 
0 
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A~;pmdix 15. Minimum sighting distances of Stunp Sitter 

observers during 1977-1980, classified by 

oovertype used. 

Covertype Distance (yd.) 

used x - SD Mode Max. Min. 

Field edges 90.4 94.2 100 700 0 

Conifers 53.2 42.7 50 400 1 

Hardwoods 51.8 55.5 50 500 0 

Softwoods 53.2 56.7 40 450 1 

5\emps 61.4 72.1 20 800 0 



Appendix 16. Crosstabulation of deer directions and wind directions observed by 

Stump Sitters during 1977 - 1980. 

Deer Direction Wind Direction Row total 

N NE E SE s sw w NW 

N 160 95 151 209 212 352 425 231 1835 

N row % 8.7 5. 2 8. 2 11.4 11.6 19.2 2 3. 2 12.6 20.2 

column % 20.9 15.5 25.5 25.5 19.5 21.7 20.5 15.2 

39 47 37 21 40 99 83 96 462 

NE 8.4 10.2 8.0 4.5 8.7 21.4 18.0 20.8 5.1 

5. 1 7. 7 6. 2 2. 6 3. 7 6.1 4.0 6.3 

108 145 148 137 223 294 383 240 1678 ()) 
1\) 

E 6.4 8.6 8.8 8.2 13.3 17.5 22.8 14.3 18.4 

14.1. 23.7 24.8 16.7 20.5 18.1 18.5 15.8 

21 28 27 59 34 62 109 139 479 

SE 4.4 5. 8 5.6 12.3 7 .1 12.9 22.8 29.0 5.3 

2 . 7 4.6 4.5 7. 2 3.1 3.8 5. 3 9.1 



Appendix 16, Continued. 

Deer Direction Wind Direction Row total 

N NE E SE s sw w NW 

N 183 85 75 111 224 310 429 270 1,687 

s row % 10.8 5.0 4.4 6.6 13.3 18.4 25.4 16.0 18.5 

column % 23.9 13.9 12.6 13.5 20.6 19.1 20.7 17.7 

34 50 17 35 60 136 68 131 531 

sw 6.4 9.4 3. 2 6.6 11.3 25.6 12.8 24.7 5.8 

4.4 8. 2 2.8 4.3 5. 5 8.4 3.3 8.6 

CD 

164 131 123 168 258 
\....) 

266 500 267 1,877 

w 8.7 7.0 6.6 9.0 13.7 14.2 26.6 14.2 20.6 

21.4 21.4 20.6 20.5 23.7 16.4 24.2 17.5 

57 31 19 80 38 102 72 148 547 

NW 10.4 5. 7 3. 5 14.6 6.9 18.6 13.2 27.1 6.0 

7.4 5.1 3. 2 9.8 3. 5 6.3 3. 5 9.7 

Column 766 612 597 820 1,089 1,621 2,069 152 2 9,096 

Total 8.4 6. 7 6.6 9.0 12.0 17.8 22.7 16.7 100.0 
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AQ;)elldix 17. Time afield and deer seen by all a Stunp Sitter 

observers during 1977-1980, classified by sky 

a:mdition, wind velocity and precipitation. 

Sky Hours in % of total Deer seen 
condition the field murs observed expected 

Clear 8,496.8 41.9 4,541 4,217 

Partly cloudy 4,441. 7 21.9 2,112 2,204 

Overcast 7,331.7 36.2 3,411 3,643 
~_,. ... --.,,.._,_,_,.lt.~ ......... ....,..;~~-·.<----··---·-···-.... _ ... _____ . ___ .... _,.. .. ,...,. ............... _~ _____ ...,.,_ 
Total 20,270.2 10,064 

a Tl'E entire p::>pulation of deer and environnental 
observations 

10,064 
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Ag;>endix 17 ' Continued. 

Wind Hours in % of total Deer seen 
velocity the field hours ob;erved expected 

calm 1,624.7 8.2 877 810 

Light 8,909.5 44.9 4,943 4,437 

Mcrlerate 5,580.0 28.1 2,548 2,777 

Gusty 2,424.5 12.2 977 1,205 

Strong 1,318.5 6.6 537 652 

Total 19,857.2 9,882 9,882 
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Appendix 17, Continued. 

Precipitation Hours in % of total Deer seen 
the field hours observed expected 

Ncne 16,917 .o 82.6 8,588 8,359 

Fog 365.5 1.8 99 182 

Rain 2,147.5 10.5 919 1,062 

Snow 957.7 5.7 448 576 

Sleet 99.0 0.6 66 60 

Hail 3.5 0.0 1 0 

Total 20,490.2 10,121 10,121 



Appendix 18. Deerseen by alla Stump Sitter observers during 1977-1980, 

b c classified by temperature and snow depth • 
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a 
... The entire population of deer and environmental observations. 

b~ 10,121, g. 46.1, SD- 18.9, skewness• -0.)74. 
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eN- 10,121, i• 0.70, SD- 2 • .54, skewness- .5.J). 
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Ag>endix 19. Time afield and deer seen by a sample a of 

Stump Sitter observers during 1977-1980, 

classified by sky condition, wind velocity 

and precipitation. 

Sky Hours in % of total Deer seen 
conditions the field hours observed expected 

Clear 1,514.5 40.9 743 737 

Partly cloudy 930.5 25.1 448 453 

Overcast 1,261.5 34.0 612 613 

Total 3, 706.5 1,803 1,803 

a Deer and environmental observations by Wisconsin 
l:x:Mhunters who used treestands, were in the field 3 hours 
or less fran Sept:ernrer through Deceml::er and saw 10 deer 
or less. 
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A~dix 19, Continued. 

Wind Hours in % of total Deer seen 
velocity the field hours observed expected 

calm 260.5 7.2 130 126 

Light 1, 742.5 48.5 854 850 

Mcxierate 868.5 24.2 428 424 

Gusty 438.0 12.2 204 214 

Strong 285.0 7.9 136 138 

Total 3,594.5 1, 752 1, 752 
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AJ;:pendix 19, Continued. 

Precipitation Hours in % of total Deer seen 
the field hours observed expected 

None 3,304.5 88.9 1,615 1,607 

Fog 44.0 1.2 21 22 

Rain 275.5 7.4 127 134 

Severe 
b 

92.5 2.5 45 45 
-~---·-""'""-___ _.........,.._ ... 

Total 3,716.5 1,808 1,808 

b Severe is Snow, Sleet and Hail data taken collectively. 



Appendix 20. Deer seen by a samplea of Stump Sitter observers during 1977-1980, 

classified by temperatureb .nnd snow depthc: 
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aDeer seen and environmental observations by Wisconsin bowhunters who used treestands, 
bwere in tl1e field J hours or less from September through December and saw 10 deer or less. 
![-1808, _x;,. 1.~7.2, SD- 14.5, skewness- -0.689. 
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Awendix 21. Stepwise multiple regressions of deer seen on 

hours and -weather variables for alla and a 

sampleb of Stump Sitter observations during 

1977-1980. 

Deer seen - J;X>pulation data. 

Independent variable 

Hours 

Snow depth 

Precipitation 

Tanperature 

Sky a:mditions 

Wind velocity 

Deer seen - sample data 

Independent variable 

Sky conditions 

Tanperature 

Snow depth 

Hours 

Precipitation 

Wind velocity 

0.021 

0.036 

0.046 

0.050 

0.054 

0.054 

0.018 

0.031 

0.042 

0.047 

0.050 

0.050 

aT.IE entire J;X>pulation of deer and enviroru:rental 
bobservations. 

Deer and enviroru:rental observations by 
Wisconsin l:x:Mhunters who used treestands, were 
in the field 3 hours or less from September 
through December and saw 10 deer or less. 
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Ag;>endix 22. Ste:pwise multiple regressions of transfo.rned 

deer seen on hours and weather variables for 

all a Stt.mp Sitter observations during 

1977-1980. 

Deer seen - Natural logarithm Deer seen - Square root 

Wependent R2 Wependent B2 
Variable Variable 

~-.... --·-... ~ .. .,.--."'-
Snow depth 0.015 Snow depth 0.019 

Hours 0.024 Hours 0.031 

Temperature 0.033 Sky ex>nditions 0.040 

Sky ex>nditions 0.039 Temperature 0.047 

Precipitation 0.040 Precipitation 0.049 

Wind velocity 0.040 Wind velocity 0.049 

Deer Seen Square Deer Seen - Reciprocal 

Wependent R2 Wependent R2 
Variable Variable 

Hours 0.036 Snow depth 0.006 

Precipitation 0.044 Temperature 0.012 

Snow depth 0.053 Hours 0.018 

Sky oondition 0.056 Sky ex>ndition 0.021 

Temperature 0.057 Wind velocity 0.021 

Wind velocity 0.058 Precipitation 0.021 

a The entire population of deer and environmental 
observations. 



Appendix 23. Zero order partial correlation coefficients for sex and age classes 

of deer seen, hours and weather variables, for alla and a sampleb 

of Stump Sitter observations during 1977- 1980. 

Partial coefficients (all other variables constant) for all observations 

Deer Temperature Snow Wind Sky Precipitation Hours 

Seen Velocity Conditions 

Deer seen 1.00 ""'0.01 0.14 - 0. 01 -0.08 -0.05 0 .15 

Temperature 1. 00 -0.45 -0.13 -0.09 -0.17 -0.17 

Snow 1. 00 0.08 0.03 0.19 0.08 

Wind Velocity 1. 00 0.24 0.16 0.05 

Sky Conditions 1. 00 0.41 0.08 

Precipitation 1.00 0.16 

Hours 1. 00 

a The entire population of deer and environmental observations. 

b 
By bowhunters who used treestands, were in the field 3 hours or less from September 

througp December and saw 10 deer or less. 

~ 



Appendix 23, Continued 

Variable 

Deer seen 

Temperature 

Precipitation 

Wind Velocity 

Sky Conditions 

Snow 

Hours 

Partial coefficients (all other variables constant) for a sample of 

Stump Sitter observations 

Deer Temperature Precipitation Wind Sky Snow Hours 

Seen Velocity Conditions 

1. 00 0.12 -0.11 -0.06 -0.14 0 1.06 -0.07 

1. 00 -0.12 0.07 -0.05 -0.40 0.05 

1.00 0.12 0. 3 3 -0.01 0.04 

1. 00 0.20 0.03 0.05 

1. 00 -0.03 0.02 

1. 00 -0.08 

1.00 

~ 



Appendix 23, Continued 

Variables 

Does Seen 

Temperature 

Precipitation 

Wind Velocity 

Sky Condition 

Snow 

Hours 

Partial coefficients (all other variables constant) for does seen for 

sample of Stump Sitter observations 

Does Temperature Precipitation Wind Sky Snow Hours 

Seen Velocity Condition 

1.00 0.19 -0.17 -0.19 -0.12 0.07 -0.07 

1. 00 -0.11 -0.11 0.07 -0.36 0.03 

1. 00 0.19 0.33 -0.06 0.09 

1.00 0.23 0.03 -0.01 

1.00 0.06 -0.02 

1.00 -0.05 

1. 00 

~ 
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AI;Pmdix 24. Stepwise multiple regressions of the sex and 

Buck 

In:lependent 
Variable 

Hours 

Temperature 

Wind velocity 

Sky oondition 

Precipitation 

Soow depth 

Fawn 

In:lependent 
Variable 

Sky oondition 

Tanperature 

Hours 

Snow depth 

Wind velocity 

Precipitation 

age classes of the deer seen on hours and 

weather variables for a sample a of St'Ull'p 

Sitter observations during 1977-1980. 

Doe 

B2 I:rxlependent g_2 
Variable 

,. __ ,..,.... ________ ._ .. __ ~----
0.000 Sky oondition 0.022 

0.021 Snow depth 0.028 

0.028 Temperature 0.034 

0.033 Precipitation 0.036 

0.035 Hours 0.038 

0.036 Wind velocity 0.040 

Uncertain Sex or Age 

.32 I:rxlependent R2 

Variable 

0.022 Wind velocity 0.038 

0.037 Temperature 0.067 

0.047 Snow depth 0.087 

0.051 Precipitation 0.100 

0.054 Hours 0.103 

0.055 Sky oondition 0.105 

a Deer sightings by Wisconsin l::owhunters who used 
treestands, were in the field 3 hours or less from 
Septeml::er through Dec~r and saw 10 deer or less. 
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Awendix 25. Stepwise multiple regressions of deer seen 

by nonths on hours and weather variables 

for a samplea of Stump Sitter observations 

during 1977-1980. 

SeptemJ:::er October 

Irrlependent R 2 Irrlependent B2 
Variable Variable 

Snow depth 0.000 Tenperature 0.013 

Sky condition 0.016 Precipitation 0.019 

Tanperature 0.022 Hours 0.023 

Precipitation 0.026 Sky condition 0.025 

Wind velocity 0.026 Wind velocity 0.026 

Hours 0.026 Snow depth 0.026 

November December 

Independent B2 Independent R __ 2 

Variable Variable 

Wind velocity 0.060 Snow depth 0.204 

Snow depth 0.105 Sky condition 0.330 

Tanperature 0.135 Tanperature 0.396 

Sky conditon 0.151 Wind velocity 0.453 

Hours 0.165 Hours 0.457 

Precipitation 0.165 Precipitation 0.458 

aDeer sightings by Wisconsin l:x:Mhunters who used 
treestands, were in the field 3 hours or less fran 
SeptemJ:::er through December and saw 10 deer or less. 
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a AQ?endix 26. Slopes (B) and F values (H:B=O) for 

Variable 

Snow depth 

Sky oondition 

Tanperature 

Wind velocity 

a 

stepwise multiple regressions of deer seen 

on weather variables for a sample b of 

Stump Sitter observations during 1977-1980. 

B-value (Slope) F 

0.182 17.lf 

-0.835 23.43c 

-0.054 
c 

11.94 

-0.507 10.7{ 

b Testing hypothesis that slope (B) equals 0. 
Deer sightings by Wisconsin bowhunters who used 
treestands, \\ere in the field 3 hours or less from 

c September through December and saw 10 deer or less. 
P< 0.01. 


