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QTIDY P1AM
far
PRIGORTIEED RURNTYC CTINY O A SO0-ACRY OPVPATTIOMAL, WYY
(PIRTLANDT S WARBLED BARTTATY AT 10, MTOUTCAW

TIROnICTTON

A prescribed burn of arproxiratelv 500 acres was made on the
*Jo Ransrer Natrict of the luron-Manistee “ational Forests in liay
1964. The purpose of this burn was to create suitable nesting
habitat for the ¥irtland's Uarbler. This is a rather rare sonchird
(estimated population, 1.000) witt someuhat exactil nesting
requirements in a restricted area of lower “icuipan. Natural
tecenaration of jack pine on the bursed area was the primarv objective.
After 7 venrs the srea is very spottv, with somc portions showine
zood regeneration an.! other portions practicallv devoid of seedlings.
A stocking survey is underwav to attempt to delineate areas of
adequate and inadeguate stocking. Until this survev is completed,
one cannot sav just hoy successful this first burn was, but there
seens little doubt that it Failed to fully acconrlish {tg cbiectives.
There are many poszible reagons for thia: {1} an inadecuate seed
source, (2) destruction of seed on trees where tre fire bLurned
with considerahle intensitv, and {3) unfavorahle weather for seedling
survival., While certain observations were carried on, these were

not orsanized in such a way as to provide reliable information on

the baslc factore contrihutine to the success aor fatlure of this burn.



Another area of similar size and adjacent to this first burn
has now been logged and is scheduled for burnine. Seed trees have
been left but a casual observation indicates that many of these are
small and there is serious guestion whether the seed source in
standing trees is adequate.

Fesearch is interested in assistine Administration obtain the
results desired on this burn, and at the same time study te effects
of various hurning and cultural treatments carried out on a fairly
larpe operational scale. Studies will be carried on jointlv by

Timber Management Resgegrch and Forest Fire Pesearch.

PART 1 -- FIRE

R P S AT TR TR

ORJFCTIVES

To evaluate the effect of six combinations of weather conditions
and firing techniques on fire intensity cn the basis of fuel reduction,
expogure of mineral soil, and destruction of seed. Temperature and
heat flux devices will be used as supplemental measures of fire

intensity.

ARTA DESCRIPTION

The area to be burned 1s located approximately % miles southeast
of Mio, Mich., i the Kirtland's Warbler Management Area on the M~
District of the Furon-Manistee National Forests. This area cov
nearly all of Section 2, TSN, R3F, This gection has heen -
logred, approximatelyv 15 to 17 seed ftrees per acre have I

left standing.



The area will be avsteraticallvy Jdivided into ~2icht blecks, to
which different burving treatments «will Lie apnlied {gec attached
map). The treat=ent areas are }abelled with the latters A throueh

1. and individuzl areas wili be assicned as {ollows:

i

1. Strip backfive - “ept. or Nct, 1736A A
2. Atrip headfire - tent. or Ncb. 1968 A
3. Avea {onition - Seprt. or Oct. 1964 n
4. Strin backfire - April or ‘iav 1967 m
5. ftrip headfire - April or Yav 1967 o
€. Ares {fznition - April or “‘ay 1947 r

7. Pile with bulldezer or rock rake an:) buarn

in fall i

3]

«  tmhurned check e

The burning will he Jdoune durine twe reuneral seasonz (sprine

ard fall). Tuo the event that fall burnine weather foes nor occur

in 192064, the fall burnive will bhe delaved until the Fall ef 1957,

PREBURY STRVEY

An extenslve rreburn snrvey wiil bLe nade on 2aeh block to
accurately Jdetermine conditionz existine nrier to the nrescribed
burn. Litter denth. amount of exposged nineral soil, and present
reproduction under & feet tall will be measured hy usine nilacre

plots. Systematic =ampling with randon starts will he the method






Slash will be described in the followiny manuner:
1. Ouantity
2. ‘Yejeht
3. Tensity
4. Composition or size

5. Compactness

Slash quantity ip tons/acre will be determined from the age
. 1 L B 4 1
and stockiny of severed trees as recorded for each milacre plot.™
Heizht of slash will he meassured to the nearest & inches.
Slash Adensity will be determined in each nlot from an ocular

estimate by the followint classes:

Class
b O - 25
2 ’H - 50
g 51 - 75
4 76 - 100

Slash composition or size of slash components will be Adetermined
from ocular estimate of the ratic between fine fuels and coarse
fuels. TFor the purpose of this studv, fine fuels are defined as
particles havine a mean dameter of one-fourth incih or less’ coarsme
fuels include all particles havins a mean Jdiameter sreater than

one~fourth inch. TFour composition classes will hLe noted:

“/ Brown, James ¥V, 1965, Fgtimatineg crown fuel weiohts of

red pine apd jack »nine, .9, Forest Serv. Res. Paper L8-20, 12 np. .

111lusg.



Class Percent fine fzrcent coarse
1 76 - 160 0 - 325
2 51 - 75 26 - 50
3 26 -~ 50 51 - 75
4 0 - 25 76 - 100

Fuel arrangement or compactness will be recorded frnam ocular
estimation of the ratio between fuel solids and Interstices on each
thiree-dimensional milacre plot. Two broad classifications will be
nade:

1. Corpact -~ .25 or more
2. Mot compact -- less than .25

lLitter depth will be measuved to the nearest one-eizhth 1inch
from the top of the mineral soil to the upper surface of the litter.
Thirty random weasurements will be made within each bloek for litter
depth,

The amount of exposed mineral soill present on each milacre plot
will be estimated and each plet classified according to the followine
classeg:

Class Percentage exposed

1 U

3
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1
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v
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Reproduction under # feet tall will be anted and the atocking
percent and nurber of secdlinas per acre deterrined.

An evaluation of the seed source present on each area will
also be carrfed out usinp random samnling, rne-tenth-acre plots
will be use’ and the following olservations will he taken on every
seed tree within ecach nlot:

1. Tetal heizht

2. Veirht of the hottom of the cone-bearins crown

Fach individual seed tree will also be clasgifies accardine to its
cone~-bearing qualities asz follows:

Class 1 -- heavyv (Z00+4 cones)

3%
t

Claas medlur (180 - 200 cones)
flass 3 ~ lirht (25 - 190 cones)

Class 6 ~ vervy lieht (7 - 25 cnnes)

FURNTVC PROCEDURFS

Since the objectives of this studvy are to test di{fferent burning
techniques and thelr silvicultural effects, it {s recomrended that
all areas to be burned during the same geason be hurnesd op the sam
day. This will reduce anvy chances of error due to entirely Jdifferent
burning weather occurring when each area is bhurned. The burns will
probably be conducted during early May and =id-dctober, althoush any
tine between April 15 to “fav 21 and September 15 teo “ctober 31 shall

be aeceptable If the conditions for burning are right.



The following hurnine techniques will he used:

1. Strip backfire:
The strips shall Le approximately 7 chains wide and the
installation of sinple plov lines tc create these strips
will be reauired.

2. Strip headfire:
The stripa will be approximatelv 5 chaing wide and will
not require additioral plow linea.

3. Area iznition:

Fleetrically fired hydrocarbon fuel hoosters will be

uged to contrel advection,

RURNIMNC ORDER ANDY TTMTHO

The strip backfire block will he burned firast, hepinnine abnut
12:00 noon TST. The strip headfire hlock will be the next one bhurned,
and the area irnitior hlock will be burred last. All hlocks shou 1d
be burned Ly 5:00 n.e, FST {f posethle. Rlock ¥ will he niled and

burned inderendently of hroadeanst hurnineo,

ARSYRPVATIONS DURTHC T nitpes

A portable recordines weather station =shall he aet up on the area
to record wvital weather data prieor to. “urfve. and after the bur.
Ohservations will he made on wvindspeed sasd uirection, afr temperature,

fuel moisture, relative humidity, and precinitat{on. These data will

be extremely important for atfdine pesthurnine avaluations.



Temperatures at different heichts within the crowns of the
seed trees, adiacent to the caged cones (Part T1 page ¢ -), will be
measured by using a Z4-station sraphic recording instrument. Tconel
Shielded, 24-AWG, chromel-aliumel thermocouples will be attached in
the tree crowns and timed temperatures will be recorded. These
data will be used to determine the fire intensity and teo also aid
in determiningz the effects of the fire upon the opening of cones
on the seed trees.

In addition to the graphic recorder measurements, the black-can
"analog" will be used to measure surface fire intensity.%/ Fach
area will be sampled, with aystematic distribution of at least 50
cans. Temperature differenti1al and water loss from these cans will
be measured and caloric calculations made. These data should provide

an integrated measure of fire intensity differences that wight occur.
WEATHER CONDITIONS

The weather conditions prior to and during the burn shall be
as follows:

1. BUI of at least 25

2. At least 5 days without rain pricr to the burn

3. Relative humidity not greater than 70 percent

4. Windspeeds less than 15 mph

5. Afr temperatures greater than 50

2/

Beaufalt, William R. 1966, Ao intesrating device for

evaluating prescribed fires. Forest Science 12: 27--29,
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After the hlocks bave beon burned, a survev will he marie to

etermine the eff

Th

ects of the fire on each Ylock., Fuel auantity,
fuel composition, and littcr lowth measurareiits will he made 4n
the same manner as previens te the burn.

Superimpase’ on each =ilacre plet will he two 1-sovare-foot

1

plots that will he uged to classify the effeats of the fire on the

r

seedbed. Mme nlot will he located 1 foot nerth of the wilacre plot
center and the other will he located 1 foot south of the +{lacre

nrlot center. Tach l-mmare-foobt plot will be classifiec according to
the condition of the secdbed on the rmajority of the plot. These
classes are as follows:

A. Fxposed mineral soil

C. Charred litter
D, Undisturben
One~tenth-aere plots will he uged to Jetermine the effects of
the fire upon the seed trees., The seed trees will be placed into
three classes according to the amount of tree crown destraved by the
fire. These classes are ng follous:
A, "mdisturhed crown
B, Crown partially Jestreve!
C. Crown completely destroyad

Also it will be noted {f the cones on the trecs are openad or closed.
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Py combining the crown destruction data with the fuel reduction

data and seedbed prenaration data the overall effeetiveness of each
buminy technique shall bhe evaluated to determine which has the most

desirable result.

LYTCULTURE

OBJIFCTTVESR

The objective of the silvicultural phase of this gtudy is to
evaluate the effect of the burn treatments and postburning seedbed
treatinients on the reseneration of jack nire and provide s basis

for rermedial neasures if the desired stand {g net egtablished,
FPVALUATTION O SEED oGl

The sampling of szeed trees described in the five section of
this plan will he adeguate to determine the Jistribution of the seed
source. In addition, the quantity and quality of seed, as well as
the effect of the fire nn avatlable seed, vwill be determined {n the

followine manner.
freburn Sample

The quantitv and qualitv of seed or standing trees will be
estimated by collecting cones from sample trees, weirhine seed from
each tree, and nerforming cutting and cermination tests., A nprelimioary

sample will be taken by selectine frees at 25 points Jdigtributed



uniformly within each burninp treatment,

can be expected frov trees voder 4 inches
will be included 4n the sarple unless it

trees actuallv have » simnificant nunher

point, 1 out nof everv 10U branches on the
will be clipped. and Trow these branches

ard counted. T/ less than 25 cones are ¢
for testinr. 1If more than 25 are collret

he drawn and retained. Total heipht,
he recorded for each of the sample trees.

cach tree will be kept separate and nlace
seed can he extractod,

Seeda will be extracted by heatire t

a maximum of IR hours or a ninimun of 19

separated from the conee in a

weiyvhed, From each sincle tree lot of sc

crown Jenath,

hours,

tumhline Arum,

11

<ince little geed prodfuction

o
Y
Lhuhv only lareer trees
heromes apparent that smaller

of cones. At each sanpline

rree closest to the point

the cones will he collected

o

all

ecllected, will he retsined

n
<1

ad, sample of 2% will

and Jd.hohe will

The 25-gample cones from
4 in =torape at 47* F. until
0

[

e cores to 145* for
Ceeds will he

dewvinred and each lot

ed, 100 will he counted out

for a ecuttine test, and thrce lots of 50 will he counted out for
cernination tests. Termination tasts will be carriaed out in petri
1 1 1 1y 1 " I Y 4 A'/
dishes, usine conditiens recomiended in the “oody-Plant Seed Manual,—
£a

if possible: 1.e., niyht temperature of

1

3/ _ .
=~ noe, Lurene T. 1963,

T

aorthern {mesgota. .5

stands,

Fxp. Sta., Res. Paper 15-1. 14 pn,, illus

4/ 4/
-~ U.S. Torest fervice. 194f,

Dep. Asr., ‘dge. Tublic. 654, 416 np., 11

Woody-nlant seed manual.

® F., dav termperaturc of

Ry

Seed storesd 1in cones of sonme jack pine

Torest Serv., Lake States Porest

lus.
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86° F. for 60 davs. Cermination will be counted weekly and the
zerminated seedlings removed from the dishes at each count, Seer!
not ugsed for cutting and germination teats will be thoroughly mixed
to make one composite sample, from which 5 lots of 100 szeeds each
will be counted out and wei{ghed to the nearest ten thousandths of
a rpram (4th decimal place). The averace weight per 100 seed will be

used to convert seed weights to number of seads availabhle.

Fire Fffects

Prior to the fire, about 2 bushela of cones will he collected
from slash on the area to be burned. Seventv-five lots of 10 cones
will be drawn and each lot will he enclosed in a2 small cage made
of wire small enough to retain anv seed that falls from the cones.
Trmediately before the fire, the cages will be suspended in seed
trees adiacent to the theymocouples used to receord temperatures during
the burn. 1If enouch thermocouples are available, three will be placed
inside of three cages If not, a geparate test will he nmade to determine
the heat-shielding effect of the cages.

As soon as practicable after the fire, the carcs will be recovered.
Seed that can be readily extracted will be separated, cleaned, weighed,
and subjected to gzermination tests as described above., The cones will
then be heated to 145* ¥. for 10 to 18 hours and any remaining seed
extracted and weizhed to determine what proportion of the seed was

released irmediately.
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Sprin:y burns-
Firat month followin, Fire... ... iins e ONEG 11 woei
End of first =ovnth until ~id-Julv........... evervy other wec.
Mid-July until snow covered . .. .. o L 0L cud of neriod
Snownalt untdl =dd-dulve.iiii i .. berdradns and en

of peric?

The nuiher of seed collected sach ti¢ w111 he recorded anc
the covrosita collection o each date will he sublecred Un a
mer-inatfon test as desceribed previoislv., owever. there rist he
a ~infiun ot 1% seeds iu 2aci ecellectios v order o male such tasta,
If tiere are not cuousl sewd, the collection will ha gstored ar 40® .

srtil tihe cext one 1s Jate and the rver-icatic:. teer will Rhe run on

the ecomposite fro the tws dates.

POSTAURNIIC TRVATTTY

Y

In Beaufalt’s stadies (1050 Jael ni: ~or d{.atc) hast oo

mineral soil under 14 ut shade. “ut survived an orev best where

ome or-aiiie aterial oaw psresent {5, the

B

there was no shade an.d

surface soil. These rogults suv.cst that so-= for. of scarifieation
of jack vinu revereration. Seversl variations o these traatments
will be tested followin the Firo.

An Athens disc will be usesd to cveste a7 o getl disturhance

and enourh surfaee frreculsrity so that cerdratin seedlincg will




racefve sore shade. Two ‘iecins ddirectiens will Y- ased e varv the

ancont of ehad. . & sorine sarvow Wl e aoed o create

leas Jdisturbnaner an” enrface frvorviariive Siraction ir nrabaklw

uot o Tactor wie toin odird of acearification., Alsy . a cover cras:

) A - . N S
of atamal roe «ill A oaore of fthe Siatrrhoed e
ares. Turiuns the secen wesi svter Uhe huyno Lo nreaios e STifferent
ting Joe e of oo Uhme wites 1 b yuwen i

Ll meed vt omee Y sruieont ot wETT R weste ALY it i1
e o ir S S L Lyanvae i is

Aartiei-ared that rite will e a oot o hiet oot ld
cveare orntitions oo narudle o fuos foreess sortiers of o
syon tooition Lare oo ¢ooeve Sntenoe eoart Dons ol e mieh 1
vuoo en binattonn 1LY slas le fears ov Ui npler v Nl s
Sdampr 10 mewss aery 19 e e gl o T Rrde o oreforts
T vt s iia e SRR NERAFES o RSAR
EEE T Foyolesy ot e T

ST ryewnr Lo 7 Cay = o in sl
atpri~ Lendiim Tee Wit e on s nn e pela oo #8010 variabie
These will reesive oo cnte tar 1T e
cardoate of sacd Tron LS c nrmar i Govighle ase,
ey Acre ., ncoated il e il Tt T aged
wey fgere o siomlate vatural seel Fe7l000T el te men o the

Tiie oAag the chiver orTon,
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R}

The tyeatments in the strin seadfire hlaevr 4171 he-

1. Athens ‘isc east and weat coated ameer anmual rve
- , gz - ' B L0 cover cran
3. " ‘ - " " aartural seed ainual rye
L. . . . “ . o o cowvey crom
‘. ' A north: and south coated seed antiial rye
‘. o 9 " . B0 COVeY crop

7. o ” " ' natnral geed arnual rve
8. - i - - B ' v Bnocover cror
Y. Sprinetooth anv direction coated sead annual rve
10, a - ’ v T B o ecover cron
11, B - " b natural seed annual rve

12. ! " B " ’ ‘ o cover crop
Vach treatment will consist of one pass at least 19 chairs lone
witl: the specified type of emquipuent in the specified direction. &
strip approximately as wide as the gcarifie? gtyin and adiacent to
it will be left undistnurbad. This wndiaturhed atrip will ke seeded
with pine and/or a cover crep 7 weeks after the hurn, the same as thse
matchine scarified striv.

Treatments 1. 7, will be repeated {in the area isnition and strip
backfire :locks.

All postburnine treatments will he limites to those portione of
each block vhers jack nine was the rredominast cemnopene of the oricinal

stand. Any sizable patchns where {aclt rine was a »inor apecieg will
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he wapned

Cho froatoonta o aarlic ], becausc

it is felr t-.arv I

estat:1iah b

2reas.

Teadldin . eatatiisnent il e eunlonre asite

inteasivelr ¢ the treato] gboinm spc [otervanics Grtreated strips.

usin veveanent olole eu Dnor gontlces over £oe car be chgerved., A

wore ewtengive suryvey asioo penporarr nlots 17 rade on thie
untroate’ aresa in eac’ bliachk.
“hzevvotion “oledfule
T1f €2 weproey showlo peraty Taverable Tor crdnation dordas

the first ot aAftey &

yhel Lroatoants ond o geeding ave oo lete )

on the fall hurii. ntscryvations oo Yot peenorary Qv permanent nlors

will ve wocessary at o

observatiovs will o ade cne Tollovive goryis alont May g

w0 T Trst obmerestiong o o

reneated gt the e of e asrrine

burr will fe Cooac thesa o tiee ualess, far we v reason, Lo hur

. I P . N * Y, - e [RES
is delaved unt il aftor Mav U0 Yoo Liint cawe, :

“irat otservaitions
<311 be made I oooot after ecemnleiion of too hurn . et vepeated

oweebs later, Nhservations oo bots toe gnpd Tail barns will

ve remented {a the 1407 of -enrtesbor.
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Purineg June 1962, a third observation will he made, and at thig
time the new seedlines will he tallied separately from those that
are 1 year old. It may also he advigahle to reclassify shade conditions.

A fourth obgervation will he made in mid-September 1962,

Pernanent Plots

Imnediately after the seedbed treatments and geedine are
completed, 10 permanent plot clusters will he establishesd in each
treated and intervening untreated strip. The rlot clusters will
be located at l-chain intervals alonn the scarified atripg, with a
matching cluster in the addacent undisturbed area. Tach cluster
will consist of eight plots, 1.65 feet sauare, oriented in the
same direction as the strip. Foth ends of the clunster will he markad
with a permanent stake.

On each plot, the seadbed will he rlassified as {A) exposed
mineral soil, (1) fine ash, () charred litter, or (M) undisturbed
based on the condition prevailion ov the majority of the area within
the »lot. TIf siash or a stump occunies an appreciable nortion of the
plot, this will be noted. Also, the =hade affecting each nlot will
be classified asg:

A, MNome - complete exvwosure with no vneengured slagh mere

than one-half ivch in dimetor: nG erass, ferna., or
weeds: no hrush or restdual trees that would cagt
shade on the plot.

1. Lieht - ocrasicnal npieces of unconsuned slash more than

one-half ineh In dianeter lvineg on the sround-
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harbaceous vepetation, shrubs, hrush, or
residual trecs that csst a shadow on the
nlot part of the tirme. eor very light shade
all the time.
C. Moderate - stumn or snan frmedintely adiacent to the plot
on the south or west aides: herbs, shrubg, brush
or resldual trees so positioned as to cast spotty
shade nost of the tire {(pouth or west of plot).
N, Heavy ~ unburned slash: deunse herhaceous cover, shruba,

or brush cover thart has not heen %1lled.

Temporary Plots

Temporary plots will be taken to determine vhich burming treatment
nives the best overall results aud which of the posthurning treatments,
if any, will be needed to ensure the establishrent of an ideal jack
pine stand. The ideal atand consists of dense patches of fack nine,
interspersed with openines wakineg un about the gave area as the
gtocked patches,

Tn ordev to determine what portion of each burn treatment wmight
be considered satisfactory, a systematic sample will be used, Morth-senth
transects will be uniformly Adistrihuted within each treatment block
and 10 1/4-m{lacre plote will be uniformly listributed alonp each
transect. This distribution of quadrats mav have to be nmodified somewhat
to avold treated strips and {1t some of the smaller Hlocke.

At each measuroment, each quadrat with one or more fack pine
seaedlings will be tallfed as stocked., Turing the second venr, stockine

with 1- and 2-vear-old seedlings will be separated,



UTATHER ORSTRVATIONS

As a bare mintmum, there should be one gatandard rain pauge
and a hverothermograph mafntained durine the 1967 and 1968 srowing

seasens. If available, =2 recordine rair ravee will be used.
ANALYSIS

The first step in the analysis of this atudy will he to determine
the adequacy of the geed source. Data on nurhey and distribution of
sead trees, tovcther with estimates of seed vield and viability, will
e the basis for this determination.

The mecond step will bhe to establish the effect of the fire on
seed viability and dispersion. The caged cones leested 1in coniunction
with the thermccouples will vrovide enouph Information about heat
requirer’ for opening cones and Jdamage to reed resulting from excessive

5/
heat so that the applicability of Beaufafit's™ rime-termperature
curves can be checked. This infermation, combined with estimates of
"ire intensity based on fuel maps, will be used for a prelininary
eatinmate nf the amount of viable arced relessed. Countsg of trapped
seed and sermination teats on trapped seed will he used ro ciiecl this
preliminary estimate.

Regeneration counts in permanent plots will be analyzed in several ways:

1. Compariscn of seeded and unsceded araeseg {(sr areas seecded with

')

treated and untreated seed) to establish the losses te bhirds and rodents.

5/ N . . X
2/ neagufatt, W. R. 1960, Some effects of hiph remperatures on

cones and seeds of jack pine. TForest Sci. 6 194-199,
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2. Comparison of strips with and without a cover crop.

3. Comparison of searification methods (direction and enuipment).

4. Comparison of nonscarified and searifie’ plots.
Classification of seedbed and ghade conditions on permanent plots
will permit an evaluation of the effect of these variables on seedline
germination and survival, as well as an evaluation of each treatment
in terms of the seedbed and shade conditions created.

The information obtained from this fairlv {ntensive study will
be correlated with the results of the postburn survey on other
blocks (see fire phase of work nlan) to compare the overall effectiveness
of each hurning treatment and establish the neced for further treatment
fellowing the fire. Thig initial comparison will he checked hy reans
of the overall stocked-quadrat survevy te he made on each treatment

block.
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RTSPONSTRILITY ARD AGSIOMENT  (PIRT)

Preburn survey
Rodney Sando
Ranser staff

Installation of weather statiorn
Nonan Yoste

Installation of suprlemental control lines
Ranger staff /contract)

Organization and supervision of burniny and econtyol
Ranyer

Posthurn survey and evaluation of data
Rodney Sando

Viritten report
Vayne Ranks

Rodney Sando

RESFARCH MATERIAL AND EQUIPTIT (FIRT)

Recordins weather statien
a. Shelter (portahle)

b. Recordinz anemometer
¢. Recordine rain waupe
d. HMax-MMip thermoneter
e, Hevgrothermouraph

f. Aspnirated psychrometer



i~

4

.

Area {fenft{on materinsl

5. Ten-cap blasting nmachine
Yoo 1728 Ya-ez, hliverts

e. 50 firine sauibs

Ao L0 dunlew wires

e. Ppeumat{ic torch

“erve recorder w/thermapile

21

a. 36 chromel-alunel therracounles, 74 -AY, wleadiastion shield

bho 24 leads, Y00-20) £,
c. 1,500-yatt cenerater
. Thage meter

e. Potentiometer

154 hlack cans w/lids

5-kp. ean. scale—1located at Pine Piver

MANPOWER REOUTRMIGITS AN IO
TANT R REOUT! T ANDY OO0

sruEng

(FITLD WORL ONLY) (STTVICUL.TIRF)

Cone collections fro seed trees

Fall burns: Avsugt 1906 -

Sprine burns:  October 1964 ar larch
Preparation and placemant of enne carces

At time of ingtrmwenting burn -
Placenent of seed traps

rmedi{atelyv after burn -

b
1987 - 5
Y
“r

Seedbed treatrents (scarification & =eedine)

Yithin 3 days after burn -

man-days

man-~iavg

wan-~-laye

man-—-davs

man-days



5. Plot layout on intensive study area
Start 2 weeks after burn - 20 man-days
6. Regeneration counts

Fall burn:

1 month after burn? 15 man~davs
Mid-June 1967 15 man-days
Mid-September 1967 15 man-days
Hid-Tune 1963 15 mar-davs
Mid~Septenber 1968 15 man-davys

Sprine burn:

MWid~June to Mid-Julvy 1367 1% man-davs
M{id-Sentember 1947 15 men-days
Mid-June 1968 15 man~-days
Mid-Saptesher 1948 15 mat-davs

7. Seed collections (as showp on paces 17 gnd 14) 15 man-davs

MATFRIAL AND POUITMTNT (SILVICULTURE)

1. 2 lbs. of fack pine seed.
1 Ib. treated.
1 Ib. not treated in case of inadequate zead gource.
(Collerct 3 hushda of comnes from slash en the area)
2. 4 bushels annual rve seed.
3. 75 cone cages.
4. 300 seed traps (from Grand Rapids).
5. Athens disc and erawler tractor.

6. Springtooth harrow and wheel tractor.



COOPTNATTON

This gtudy is n cooperative effort invelvine the Supervisor's ataff
on the Muron-*ianistee Mational Torests, the 1o Ranger Nstricr, the
Fire Fesearch Proiect, the “orthern Tonifer Research Troject, and the
Plantation Manaserment Research Preject. The vesearch sroup will he
regponsible for laving out treatwent arveas, cellectina data, analyzine
results, and preparine written reperts. The admiristrative proup will
be respensible for applvine the preseribed tresteents and will assist

in the collectinn of data.



