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INSERUGTIORS FOR THE

The purpose of thie paper is to deseribe the technigue
of sample plot work whieh experience haes shown te give most ef-
ficiently the date desired im D-5. It will serve aa a2 cheek
list of sguipment needed and things to be done. Bven the ex~
perienced man will find it advantageous to cheek over these
liste to mee if he hae the necessary equipment or has done
the necessary thinge. There is nc guestion but that ecareful
- abtention te the meny apparently itriviel detells will greatly
inereage the amount of work dome in 2 dey and produce better
date, thereby simplifying offiee work.

Purpose

To provide reliable data as 2 basis for management a8
to the effeets of different cutting methods in various tim-
ber types on verious sites on, .

1. @rowth of the remaining stand.

2. Securing of reproduction and recovery and survival
of advence growth.

 These plots will slsc furnish related date upon the
following subjeuts:

Windfall losses es related to distribution,
@'}‘F@@i@ﬁn gtc. .

Effeets of injurious agencies on rate of growth
and redustion of net growth by loss dué te death.
Relative resistence of verious species to fire and

stheyr agencies.

Belation of erown cliass or erown 8size and form %o
rate of growih.

Felative growth of different species a#g related to
Ei t& @ .

Growth se releted to age.




- already esteblished.

Response to cutting of different degrees with
relation b6 age, mpecies and chevagter of in-
dividuel trees. Duration and effect of ascel-
gruted growth omn yleld.

hKeletive demege by different methods of logging
to etand and aév&ﬁee growth.

Beed besring with relation teo gp@@m@ﬁ, age, dis-
tribution, degree of cutting, form of evown, sle.,
pericdicity of seed crops.

Invagion of brush and ground cover.

HemGse by slaeh digposal; per cent of aree covered
by slash snd slash burning. ‘

Succession of types.

The f@llwwin% table showe the status of the plste
For details, see summsyies for each

plot in files).




ing Plots

: : : : Jiroes: : T : H . '
: Fok - : Y Lat 2 énd @ 3pd @ 43R ¢ Fxaw,: Lenzth Perlods-Tears

Eorest ! Tocsbion o, sheres: Sie  Type @ Dxem: Dxem. : Uxem, : Gxem. : Zxam, : Due : 8% & ond 13370
Lassen Faeht 1 10.0 IIT T 115 5/17/32 . 5/1/87

" “ & 10.0 IZI W 104 5/11/22 ' "
Fluzns Fortola 1 240 I YP - 1495 S5/18/1% 5/15/17 9/25/20 10/35/75 9/i/36 6  3-1/8 5

“ Hassack 1 6.4 IT iz, 495 B/11/1 6/15/19 9/4/23 1/e8 4% 4-5/8

@ " 2 6.4 I ¥ . 492 8/1a12 6/10/1% 9/3/23 ® b3 4-5/5

" i 3 6.4 xr00v 533 1/15/13 5/15/19 8/29/23 5; 4=1/8

" 4 6.4 1T ° 552 7/20/13 5/22/19 §/30/23 U A /S

" # 5 6.4 TI 0% 438 7/30/14 6/18/19 9/5/23 ¥ 4=5/0 4-5/8

n % & b4 IX W . 416 B4 6/94719 9/1/23 " 4e3fh 4-1fD

@ T 6.4 1T ° 507 1/39/13 6/4/19 9fe/23 S s

n 8 6.4 II ¢ 534 1/25/13 5/23/13 8/3u/23. “ T 4-3/4

® leadow Valley 1 102  IT Mix. 500+ July 1921 , 9/1/26
Sequois Likely 1321 1 10,0 I 5P-ir *1169 10/21/11 6/15/17 5/1/21  8/19/25 9/Y/30 5-3/8 3-1/8 4-3/8

t Buckmen's Mil3 10.0 IT T 2913 0et.1911 6/1/21 9fi/25 " - 9=l/4 4-3/8

“ g "4 10,0 I TP-Rp-Ic 21625 w i = * = 9-1/4 4-3/4

" t "5 8.0 I YP-BP-IC £ 303 w . & " - $-1/4 4-3/4

1 & L 4 10.0 T TP 2743 % ¥ % aﬁ. - Gl ’f% %"‘3[
Gheaste —  Parks Oreek 6 25,0 III ¥P W 5/1/11 5/1/16 ¢/1fe 5126 sfifn s 5 g

2] . 7 !%“ - 11 -}.'G:_;:? ITY i g&g k3] L] . 33 Li B - , R 5 5 5
Sierrs Hogen Rameh 1 6.0 1 Y¢-8P 585 1/15/11 T/137 wfif20 1371/28  9/14%0 5-0/5 3% 5
Stepislang Caold Springs 1 20.0 I SP-WR *1616 8/18/10 6/1/16 10/5/20 9/8/25 ¢ 5-3/8 4-3/a 5

e o 2 20,0 I SP-YP  #903 # “ v " " 5-3/8 4-3/4 5

1 # % 3 20,0 I ap-yp *41.3 5 £ & 7 W 5“3.4?@ 4_3‘/% 5

" e W - 4 6.0 I BP-YP-uF .3@112@ o @ [ & o 5__33’& @_37’@ ﬁ

" dow Creek - 5 10.0 I SP-YRP-WF 472 6/1/23 _ 5;-?;’3./2% _
Tahos Bage Hem Oreek 3 20.0 IIT JB-WP 626 Fell 1911 6/1/17 9/25/20 10/20/25 9/1/38 5% 3-3/8 5§
Total 26 307.1 19650

#Ho. in 1920 + Incl. mumber of dead in 1925




Folicy as to Maintenence of 0ld Plots

From time to time it hue been urged that some of the
older plote be sbandoned because lack of eoordinstion st the
time of esteblishment resulted in o seriee which did mot repre-
sent to the best advantage the range of variations in sites,
types, and cutiing methods, and it is argued that merking methods
have since undergome considerable changes. It should be remem-
bered that the lapse of time sdds greetly to the value of these
old plots and thet the fimal advenisges and disadvanteges can
not be thorowghly realized until they are cut over = second time.
Besldep the value of long time records of stand growth, losses
snd restocking, information is furnished as t¢ the behaviesr of
verious individual tree types, or tree clesses, which is exceed-
ingly impertent as a guide in merking.) Hene of these plots
should be completely ebandoned. In some cases intemsity of
study may be deereased, but sufficient maintenance should be
dense to furnish a reascnably complete history et the time of
the second cutting. Improvements in field and office methods
hes greatly reduced the time and expense of mointenance.

On Stenislaus Plots 2 and 4, and Sequedia FPlot 5, diam-
eters only should be taken at the next few examinations. Tags
should be reset and new trees over 3.6 inchee tallied but net
geed.

there 1o & possibility that the Massmck plots could be
cut over agein scon. If this is possible some of the plets
should be cut, the reet reteined as check plots.

‘Poliey as teo Bstablishment of New Plots

_ New plote should be esteblighed from time tc time, ag
funde permit, to round out & series representing the important
gitaa and bypes and recent improvements in merking end logging.

Seleetion of Plote. With the small force availaeble
for remearch work it is impertant that permanent sample plots
be se digtributed in time and place in relation to other eximt-
ing or projected work as to permit systemstic examination with
the least amount of travel and avoid periodic overlomding with
work, The Distriet Resemrch msp showing the locetion of perma-
nent plets should be consulied. The permaneat plot program
sheuld eventually provide an approximetely equal amount of re=
measurement work emch year.

Plets should not be chosen where road construetion,
¢laims, uses or other operations may result in demege. Formal
withdrawel should be made, if necessary. Plots should be
marked with enameled signs steting thelr purpose snd waerning
ré.  Ihe loeal forest officer should be shown the

againgt dame & L £
plots o aveid granting of uses, ete.




Present snd future accessibility by rosd and ssse of
working ere important conelderatione in determining the loecation
ef pample nlots.

Toe much caye can not be exercised in the gelection of
the lmmediste loeatlion of plote. Pinal selection of permanent
plete should enly be nade after approvel by the Distrliet Gfficer
in charge of Researeh. It iy wnecessary to have clearly in mind
the @%j&@ﬁ& o be attalned. IExperience in judging the conditions
of stends is esgential. Yoo frequently abandonment of plots has
been necessury efter & few exeminetions have proved them to he
bedly selected. When & series of plote under similer cenditione
are to be studied for differences in trestment & earveful prelimi-
nayy tally should be made and bounderies shifted to obimnin asn
neerly simdlar stends =g poseibls on ell the plets.

Yew plots should only be esteblighed on timber sale
arees before cubting. It is very important thet conditionsg ex-
isting prior to cubtiing be thoroughly undersiscd. ZRach tres
out should be measured end described. Permenent reproduction
gub~plots or sirips of guedrats should be laid cut and exsmined
prior to eutting, after logging, and efter slagh dispoeal to
determine the effects on &&v&ﬁc& growth pr@@@nt in the vargin
gltand.

4 pletb ehould represent only one type, one site, and
ene method of cutting.

Betermination of » In the abs@n@e of & g@nerally
applicable type classificat i@n. for convemience in Tiling in this
study, the type should be designated by the mpecles which enter
inte the origimsl domposition to the extent of 20 per cent of the
volume in bhoard feet, trees 12 inches in dismeter and over.

Betermination of Site. The site guality should be
Getermined from the Gverage MmATLmum helght growth of mature
dominent treee inm the originsl stand. ¥Yellow pine, sugar pine,
Douglae fir sné white fir may be considered, but incense cedar
should be ignored. The 10 per cent tellest trees ghown in the
preliminery meansurements chould be averaged and reference made
ts the fellowing scheduler .

Slte Total Height - Feet

i
Ix
i1
Iv
¥
Gommerciel cuitings on Sites IV and V are limited and new plots
ghould preferably be e@ﬁfﬁﬁ@é.ﬁ@ ihe three more importunt clagees.
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: Plots should mot include contresting exposures. On
& given slope the range in elevation should not be sufficient
to invelve important changes in soil depth and seil molistuve
relations.

The species and condlition of shrubby and herbsceocus
plents often give veluable sonfirmatory evidenece of site quality.
The size atiained by Culifornia black cak is frequently signifi-
eant . ' '

Hote should be taken of soil depth, the physisal chap~
agter of the seil and the rocks frow which the poll is derived.
Intensive soll examinations are not feasible at present.

&ny loeal weather records should be studied.

Uniformity of Cuttir The setusl volume, number of
trees per wcre, and distribulion of the stand left are more im-~
portant tham the pereentsge of the originsl stend cut snd lefd.
The plot ghould be surrounded by timber treated similarly te
that on the pleot. The borders of sale areas are usually unde-
sirable because of excessive exposure to wind, fire damsge, in-
fluenge of virgin timber on restocking, ete.

. frea. Plots should be from 6 te 10 acres in area, pre-
ferably sﬁuare or rectangular, but esteblishment of irregular
plote inecluding uniform factors is better thun strict adherence
to regulerity at the expense of ineluding heterogeneous factors.
Long narrow plots or plots with acute angles should be avoided.

Iime of establishment snd resxeminations should be ar-
ranged so that measurements will be completed before growth starts
in the spring or after growth ceases in the fell. Generally what
growih oscure prior to May 1 or after September 1 may be disre-
garded. If it is necessary to take measurements during the grow-
ing season en éptimete should be made in the field of what portion
of the season's growth has probably elapsed, using an increment
borer foy diameter growth snd ccular estimstes for height growth.
In spring when elongution of the leaders has commenced, height
measurements msy be token to the buse of the new growth for pines
and fire, but this ie not posspible for cedar. For purposes of
computation, until more is known about the distribution of growth
throughout the year, the growing season should be considered Kay
1 te August 31, 4 months, subdividing to neavest 2 weeks, or 1/0
of & season. Heasuremenis should erdinerily be repeated every
five years.

Grew

The field work is best doue by a erew of three men. Two
men ¢an do the work, however, in which case the height man must
keep notes. By careful study of eguipment end deteils of the
work, two men can vemessure 250 to 500 trees per day, depending
on character of topography end underbrueh. If dismeters only are
token 1000 or move treesm can be exmmined under favoreble condie
tiens in & day.

-6 -




Only oue of the men need be experienced. He should
be f@@p@ﬁ@lhl@ for the conduect of the work, should take the
heights and keep the notes.

The diemeter man should be preferably of the mtudent
forester type and soet alfeald of herd work.

theeclk List

L ®. 8. Abney
F. &. compase and steff socket
Pocket box conpass
Kl&u&@&@r hypeometer and mtaff socket
¥F. 8. hypsometer
Jagob piaflf
Increment borer, 1l=-3/4% ind. %ﬁ&ﬁm&n. Hors, Sweden
Anerold barometer
Gamere, 3=1/4% X 5-1/2%, roll filme aﬁ& cage
Gemers tripod, telesesple, with combination for
traverse board
Hend lens
Traverse board
100+£t. steel tape
20-Ft. dlemeter tapes, Iufkin, "Forest Service®
Tepe repalr outfit, with tepe serape snd riveis
Tres seribe
6-inch mlidade and seale
6-inck seale
12-inel boxwood engineer's seale
Clew hesws
pr. Geingh pliers
£ft. twisted cotton cord
Grezing prohibition slgne
Bnemeled sign giving purpoge of ploet
i Set numbering dies, 1 to 9 and O
Blank tege, punched
8d wire neils {106 nails per pound)
Wire pins for reproduction plets.
1 Tatum holder, letter mize, cloth bound, punched
for tree dheete
6 Atlas binder screws, Li®
Individusl tree tally sheets
¥ap sheels
F. §. notebooke, P-289
Fhote record sheets, F-166
Filma
1 poz. 3H pencils with eresers
1 Doz 4H peneils, dvafting
§ Indelible pencils
6 Ruby erasere
1 At pum
é'@&@ﬁ.m&rkimg crayons - large - red and blue

o o=
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Cheek List, Cont'd.

1 é-on. Botile Fountein pen ink
- Stationery, Forms §-A, eto.
1 Ingtrument and record trunk
1 Fupbering mechine
Ball twine
Thumb tacks
Rubber bands
Tobe fByinerement cores
Field notes, pleot summery, maps, previous phetographs

1 7 £ 9" Burch tent

L 7% X 7' hemvy taypaulie

1 Pyle axe witlh aheath

Hend axe with gheath

Bhovel, Ho. 2 out down

Conteens

Canvas water bucket

Lantern and tight sealing keroseéne c¢an
Candles :

F. 8. canves carrying cases

F. 8. knepsack

Ue 3. flag .

First aid packets, bandages, adhesive tape, lodine,
aloohol, potessium permanpanate srystals.
Goocking utensils snd provielons as needed

30 feet 3/5% vrope |

1 piece 20 guage sheet iron 18% ¥ 24% for stove

Pob edlnd A 1od 30 Pt £

The Hypsometer. The Klaussnef hypsometer is the best
of & bad lot. It can be used et any distence from the iree and
does not regulre determinestion of horxizontal distance. It can be
sperated more repidly than the others and gives a deg¥ee of accu-
ragy consistent with the amount that ean be spent on height meas~
urements. For trees of the type left on sale areas the aource of
songidereble error lies in the indefinite tops and beses of the
treci, and in determining the distance from Instrument to tree,
go that the use of & tramsit or ether more accurate instrument
can result in ne improvement sufficient to Justify the sdded exn~
penge. The Porest Service hypsometer should never be used where
erowth ie to be determined by comparing pericdic messurements.

the hypsometer should be checked and adjusted, if neo-
sesary, before work startse, by sighting on marks set at 10 ft.
intervals in o perpendicular tree not less than 50 feet high.

the best Jasch steff is mwade from an extra long hoe
hendle. It ahould be feet long ineluding the spike. A netech
ghould be cult around near the top o vermit tying the hypsometer
on with & string. The spike should be slender, as long se ¢bisin-

w8 -




able, and continuous, or one piece with the thimble. By proper-
ly fitting the thimble ér by ueing & serew instead of a nail te
hold it on, the spike can be removed for convenience in packing.
Such & Jacob staff when thrust into the ground brings the hyp-
someter pight oppesite the eye of the averaze man, reducing eye-
‘strain snd stooping.

o Ihe Dismeter Fape. ILufkin Rule (o. “Forest Service®
20-rt. tape is the best. It is graduated in inched end tenths,
the zero mark being placed & short distance above the hook. The
press butten for pushing out the hamdle helps considerably.

The glaw hommer should have nearly straight claws,
ground sharp with an emery-vheel to assist in digging out grown
over tags. .

Fails. Copper nalls 64 may be used bui 8d wire nails
are more easily handled as copper nails are difficult to reset
at future examinations. Copper nails mey be purchased at Weeks,
Howe, Bmeyson Co., 51 Market Street, San Francisco. There are
about 100 pails per pound. OF Bd wire neils there are about
106 per pound, of 6d, 181 per pound.

Tagg should be galvenized iron, round, 1-3/4 inches in
dlameter, 1/30 inch thick, punched 1/4 inch from the edge with a
hole 1/8 inch in diemeter. Numbers should be ¥ inch high. Num-
bered tags may be purchased from John Blakeway, 105-117 Beale 8%.,
San Framcieco, strung on wire in bunches of 100 for $30 per 1000.
Unnurbered tage cost 817 per 1000 in 1921. With a get of dies
small lots of tegs can be stamped by hand at & considerable sav-
ing. Weeks, Howe, Hmerson Company, 51 Harket Street, and Justin-
ian Caire Company, 573 Market Street, San Francisco, also fur-
nish these tage. When possible, tags should be purchased in
quantity on contract from Washington, where the Forest Service
has & numbering machine. Series should run from 1 to 500 and
from 1 to 1000 in general.

Field Procedure

SBurvey. For methods of cutting plots a light transit
and 100 f£t. tape should be used for the survey. OCompass surveys
are invariably inaceurate and efforts to obtein a reasoneble clo-
sure frequently require more time than a single transit survey.
Extpeme accuracy iz unnecessary. Plots should be carefully ref-
erenced to & public land survey corner or to some easily rsecog-
nized permanent land mark.

Marking Boundaries. Corners should be marked with
4% x 4% x J6° ponts of heart cedar or pitchy pine (if obtainable)
set firmly in the ground and mounded up with rocks. The corner
posts should be clearly scribed with the plet designation and the
number of the post as designated in the field notes. Pailnting
the posts white aids in relocation. On large plots boundary
stakes should be set at 2 to 5 chain intervals depending em den-
sity of the stand and visibility. These smtakes need not be as
large as the corner posts. The lines should be marked by blazing




trees outside the plot go far as possible. Oakse or other treecs
of 1ittle vBlue should be blazed preferably.

Gareful witnessing of corners by bearings snd digtances
to two or more trees should always be done. The witness trees
ghould be marked by chopping X's into the wood below stump height
facing the stake. If the Z's can be so located that s tape
stretched beltween their infersections passes over the center of
the mtake, 1t is only necessary to recerd the distance frop each
E to the stake, no bearings belng required. When the plot i
established before logging and there is likelihood of disturbance,
temporary 2° x 2% hubs should be driven in flush with the surface.

Permanent corners replace the hubs after the danger of
disturbance is past.

Harking. If the plot is to be typlesl of current marke
ing practice, the assistence of local timber sale administrative
officers should be cbtained in werking. If some special system
of marking is to be reprodueced the area should be marked by the
Ghief of Resesrch.

~ Preliminary Weasurements. The trees to be reserved
should be given temporary numbers. A smooth place may be made
on the bark with an axw and the aumber written on with red oy
blue lumber crayon. The diemeters of all trees 3.6 inches and
over in d.b.h. should be measured. Heights of the trees to be
cut should be taken with a Forest Service hypsometer. The heights
of reserved irees need not be mesmsured prior to cutting. 4 com-
plete description of each mserved tree should be made showing its
original condition and relation to associates. Photogrephs should
be token showing the original condition of stand and undergrowth, .
marking the peints for later repetition. The reproduction inven-
tory sirips should be established prior to cutting.

'Qemylete Exemination

After cutting is completed and before the ares is mapped
all trees should be tagged, replwing temporary numbers get before
logging. Tagging should preceed by strips not over 2 cha ing wide,
all tags facing in the direction of procedure. A 4i-foot stick
is uped to place the tegs at breast height. ©On slopes the dis-
tanee is mezpured at one side. A4llowance should be made for
growth by leaving % to 1 inch of the nail protruding.

Halformed ¥rees. Prostrate or malformed trees which
will never become merchantable and have no appreciable effect on
the growth of gther trées should mot be tagged.

New Iress. Im remeasurements, if there ars many new
trees, these should be left until the last. The diameter man
then carries a greduated 12-foot pole with d.b.h. marked on it.

Trees up to 25 feet in neight can be measured in thig way within
“ 10 =




& degree of secursey of one foot, thus elimineting the leng tape
end hypeemater. The dismeter man can reach 19 feet with this
pole while the note keeper with a litile practice cen safely
estimate the additionsl diptence up to 6 feet. New trees should
be referenced by two measurements and general bearings from
orlglnal trees for future loecation.

Tage should be removed from dead treesn.
Exgsing tage ahaul& be duplicated and reset.

Dismeters should be taken to¢ 0.1 inch. placing the t&@e
beneath the tag just above the nail. The tape mey be swung
ground smell trees but care must always be taken %o keep it hori-
gzontal, awey from knots or swellings, and free from twists. Vhere
knots or projestions of bark would mske future comparsble meas-
urements diffienlt they should be removed. Loose bark that will
later fall off or strips that will be reised by calleousing
areund scars ghounld be pulled eff. If it is impossible to take
the dismetesr at breast height, the tag should be set where it
ean be taken. Where a fork sccurs below breast height both
forks should be tagged. The tape should be frequently cleaned
with kerosene or gasoline.

Galiper measurements can not be repeated consistently.

The diameter man should be equipped with a F. 8. ocanvas
carrying ¢ase with shoulder ltrayﬁ hung on hisg right side, held
in & convenient position by a strap arcund the walst which ig passed
onge around ene of the belt straps on his trousers. This pre-
vents the case slipping around in the way when stooping, etc.
The flap of the cese should be cut off. When tagging new trees,
teges should be strung consecutively on & wire and stood up in
one corner of the case. The tape should be carried in the pock-
et of the carrying case. Colored lumber crayon for marking tegs
ghould be earried inm the hend. The diameter man holds the zero
end ef ihe hypsometer tape. The diameter man stretches the
disteance tape, callsithe number of the tree to the height man,
gsts the tag, or resets the o0ld tag with the hammer, and takes
the dismeter. The tag is marked with the erayon to avoid later
confusion. The diameter is called to the height man at the
instent he is seen %o open the notebook. It will freguently
be necessary for the dismeter man to shake small irees to nmake
the tops vieihle. By keeping instruments always in the same
place and proseeding in the same order a good dismeter men can
go fagter then an ordinary helght man. By a little headwork
the dismeter man osn divide thickets into ¥runeg® which will
minimize tape changes and moving by the hyplameter man. Where
thére is a cholige he sghould select trees progressing in asize.
Jumping from & 20-foot tres to a 150-foot tree means a time
coneuming change of the elsvating thumb screw of the hypsometer
and usually & change of position by the helght man. Wk :
trees are grouped it iz preferable to work out natural groups
rather than to adbere strietly te definite strips.

w 11 =




£hes To secure caasisﬁently sccurate height
 measurements is the most expensive and time consuming part of
the field operations. Attention to details is essential to
get reasonably setisfactory resulis. Distantes from hypsometer
to tree are measured with & 100-footi steel tape, which should
be wide and strong emough to withstand kinking and other rough
usage. Lare ghould be taken to measure the digtance from the
rear sight of the hypsometer to the middle of the base of the
tres. For le&aing crees the end of the tape should be held
in the vertical p ion of the tip. More consistent results
will be @btalned, especlally on steep slopes and for large itrees
if the diptance iz taken to the center of the tree at tag height
and 4 feet added uniformly to the instrumental reading. In
some ceses the dlameter msnm must indicate tag height. 'The dis-
tanse firom the tree should be at least equal to its height.

For large trees with round orx flat taps without &
definite leader, it is impossible to get coneistent consecutive
height measurements. Such trees ars u%ually'matur@. guppressed
or iﬂd&r&ée There is no apprecisble increase in the length eof
the main axis and consequently no effective change in the height
 factor as used in determining velume. After one careful meag-

urement has been made on such trees, the snbsequent height should
be indiecated by a cheek mark as remeining the eame as befaree

For badly leaning trees where the axzs is growing appre-
cigbly in length, inereases should be astlmate& from the 1nter-
naé&s after the first m@asuremsnt.

¥here the tip is braken out of thrzfty treeﬁ, meaBure-
mente should be takan onn the 1imb which is to funct1en ag the
laa&ere

Base of erown meecsurements ghould be taken to the first
live 1im® which constitutes.a considerable part of the erown ares,
‘tsoclated limba being ignored. On young trees this measurement
should be taken every 10 years, but on lerge old %rees & measure-
menﬁ at the beginning snd end of the exPerimant ie gnough.

ﬁ@reh&nﬁable heights should not be taken aid elear
th meaguramemta are of ,xttle eamp&rasive value.

lengt

fh@ helgﬁt man ecarries & canvas cese as sbove. He
holds the lomg end of the 100-foot %upe. Peneil sghould be
carried in 2 sleot im the left breast pocket so arrenged that
it will sty open but will not permit the pemoil to fall out
when the note keeper stoops to plek up the tape. The tatum
holdéer is carried under the left arm or drepped inte the carry-
ing cese. The height man first plante the hypsometer, then
tightens up the 186-foot tape, reads the disteance to the tree,
gets this distance on the horizental bar of the Hypsometer, sets
the lower sight on the base of the tree, raisecs the upper sight,
takes the reading, and records the notesn, cheoking messurements
with previcus data. By choosing his settings gee as many
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tress o8 poseible, and fer enougk away to get the lurgesmt, the
height mar csn avelid meny moves. Frequently there will be time
for him te size up the next tree and reaise or lower the upper
hyssonmeter sight to a@pr@ximatﬁlg the right angle.

Botes

Bmnhesis ghould be l2id on complete clear field notes.
In the lsrge smount of computation invelved much time im lost in
trying to deeipher slevenly notes. Gomperable date can not be
gsecured &% submequent examinations by different men unless grigi-
nel methode are made clesr. When cempiledion begine there ought
to be no difficulty in understending jJust what wae done in the
fielid. Baspecisl care should be teken to give dates of begimning
sud sompletion, and the status of growth Tor the sesson.

 Elimivetion ef Digorepancies. During reexaminations
every effort should be maae to eliminate obviocus ervors and
omissions from previcus recsrds. Form 561 mekes it pessible for
the note keeper to heve before him complete recerds for each tree.
A% the second messurement 2 systematic ¢heck should be made of the
species deszignation of emch tree. Brronecus or omitted helight
m@&@nr&mﬁnt@ cen often be corrected by counting back and estimat-
ing the length of the proper number of growih periede. Obviously
wrong diemeter mesgurensnite should be revised by muking as clese
an eptimate apy possible of the correct dlameter, or the correct
dismeter should be determined with an inecrement borer. Consid-
grable effort ieg justiried in loesting every tree previously num-
bered. Trees improperly claasified as to originul diesmeter or
species, or misging trees which later resppear, ceuse endless cor-
rectiong and reerrangement of data. It is extremely difficult
to earry such eorrections through all the iftems and totals affected.

. Ptanderd individusl tree pheets, Form 561, will be used
{eopy stieched). 400 of these may be carried serially arranged
in two bunches in & cloth bound tatum holder supplied with 4 Atlam
' properly spaced to hold the sheets. A plece of
ckness of 200 sheets should be slipped into the top
he tetum holder te hold the cuvers apart. Sheets for trees
spzed subseguent to the eriginal establicshment of the plot should
alweys be e&rrie& iﬁ the field, =8 such trees muy be ene@mnﬁ@r@é
at any time.

wood ﬁh@”'“

. The shests ehould be numbered with a nusmbering mechine
hefore going into ﬁh@ field, and stemped with the plot depignation
with a rmh%ey gtamp & a&t of rubber type is kKept in RH.

The blavks at the bottom *Rlevation,® ete., n@e& not E@
filled in sminee ﬁh@%@ faptors should be uniferm for e given yl@ta

The 1tem “Yigor® wag erromecusly pleced at the beginning
¢f the crown depeription. This should not be filled in wintil
the lest, sines ite wppreiss) depends ok & mentdl summary after
1@%&&1@@ amaiysx@ @f other iadicetor factors.
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pates need be entered only for the first and last tree.

: TREE DESCRIPTION Tree NOw oo -
Project M - . _N.F, Plot Species . oo
HEIGHT cROWH :
BOLE AGE | SEED t
DATE B, B, H. VISOR o REMARKS 0 ;
B::EW‘LF CLEAR To7AL CONDITION wiom | vuce|puste| ror | cass | CLASS | EROP ' |
¢ 2
i j
Notes: ; i
| |
- :
@ : |
= Notes:
5 3 ! E
o i
B {
& Notes:
; s
& a
2 §
l
I |
& !
a Notes: !
=1 ;
.3
Loog
g
3
P
. Notes:
*
B
2. Absolute _ .o o BloPe o e e Site ol
: Elepation .
b Relative Exposure _.... Type —

The following abbreviastions should be used!

J P - Jeffrey pine D F - Dougles fir

¥ P - western yellow pine W F - white fir

8 'F - pugar pine I ¢ - incense cedar

L P - lodgepole pine R F - red fiv

Length of erown, : -

L, leng, forming 70% or more of the total height '
%, short, © 50% or leas © % ® * ‘

Width of erown,
¥, wide; ¥, medium; N, narrow.
Vigor, |
V¥, vigoroue; M, moderate; P, poor.
Crown class, |
- E..iéglgteé; B. dominant; ¢, eodaﬁin&nﬁ; I, intermediate;
8, suppressed. ‘ .
Age clase,

Y.'yﬁung;uﬁﬁ; thelfty w&turaé ¥, mature;
O, overmaturs er decadent.
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Eﬁmﬁ%&&i 1, Hefers %o form. 1, ercoked; 1f-26', forked at
26 £ty 1 X lesning: 1p, proestrate.

2, Hefers to health. 21, insecte; 2F, fungl; 2 fw,fungus.
witch®s broam; 2m, mlﬁtl&t&&, S, mi&tl@%@@ Witﬁﬁ’@
broom; 28p, suppression.

3, Logging demage. 3%, butt sear; 3Ibw, bele wound,
Je, portion of erewn raked eoff.

%, Top injury. 4d, regently dead, cause unknown; 4s8%,
spliked top; 4bt, bayonet top; 4b, top brokem off
gause unknoen; 4b1, by legging and 4bs, by BROWw.

{Or omit the 4 end place letters in proper mpace en

note form}.

danege. 56, butt mesr; Ye¢, erown injured by
slash burning. (Give poeition and extent of injury
by ﬁ_i 44-\»: Ee ge + E e

¥igcellaneous injuries. 6&z, sxe scar; Gpore, porou-
pine demage; bsep, sapsucker injury; 6f , lightning
gear; 6fr, fr@a% ereck; 6w, wound,cause unknown.

1 % d

g, g@@wn one-uided; € , folisge thin; C , foliage
denge; OF folisge pale green.

In the esse of wounds, give dim&ﬁﬁiﬂﬁ& of two loagest
axes.

&%, added to above symbels indicates a serieua condition.
Form of top is best described by the following diagrams
placed in the proper space on the tree sheet:

//«\ top peinted; (f\ s top ound; i tap Tlat.

_ %&@&meram @ata should be reecorded in the proper space

. gn tae tree shest se XK, scanbty; XX, moderate amount;
1A%, sbundent. Cone counts should be made on & certain
nurber of trees whose position will permit segregation
ef the cones.

Viger is determined from the size of the erown, demsity

- und eeler of folimgpe, form of top, lengilh of intepnodes, color of

- berk, thickness of bark, thickness of ennuel layers In the bark,
width end depih of bark filssuves, size as related to age class,; de-
gree of dominsnce, freedom from injury and disesse. XNo single item
taken alone can bhe teken &s en infeilible indicntor of wigor.Trees
with pointed tops sre usuelly vigorous, though slender scrowned wesk
trees pometimes heove poinied tops due to failure to develop BoYmel,
side bronches. Similsrly flat or round topped trees are usuwally
lecking in vigoyr, though epen grown Vigerous treee msy have round or
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flat tops resulting from excessive growth ef side branches.

'ﬁﬂ@@f “Crown Claga®the ari;nary %@ﬂ@@pti@ﬂ ig ansumed.

Fr@m time ba ﬁama the note keeper should run ﬁhﬁ@ugh tha
géries of numbers being worked and eall the dismeter man‘e atten-
tion te sny trees missed. Rubber bands help as markers and save
thumbing over completed meries of sheete, At the end of each day
the notes for eall irees measured should be cheek@d over so that
missed trees can bhe legebted.

4 Bpeoial effort should be made to éetermin@ and record
the sause in cases of death of trees.

Generel Flot Hotes. At the time of establishment com- |
plete notes should be taken in the field deseribing existing con-
ditions and whet is doné. For field end office use in future
examinations & compiet summery should be made 1ne1u&1ng maps and
photegrephs. The summary gh@uld ahow,

1. Forest, pi@t number, dete sgtablished,and reaxaﬁinaﬁiaﬁe‘

2, Loeation, how reached, where to stay while working,
where supplies can be secured. Location of weler.

3. 4res, form, field notes, boundary marks, magnetic
variation, elevation, aspect, slopes, situation.

4. Methods of securing dets.

5. bate of cutting.

6. Method of cutbing in detail, showing originsl stand
by d.b.h. classes and stend put and left. Distribu-
tion before and after cutting.

7. Type, pereemtage of species by volume board feet,
original stend.

§. Tresntment, method of logging, time end method of slash
~disposal, fire histery, grazing nistory,origin of stand.

g, Bite guelity (based on 104 of highest trees in orig-
inal stend), soll, rock, litter, bumus.

10. Precipitation, mesn annual. (Other climstic data if
obteinable. ) .

11l. Brush, ﬁ@réaﬁt;s@ of area covered, apecle@ present;
ground cover, give species If indicative of site
guality, or if affecting growth or reproductien.

iz. Repr@du@ﬁiwna general summary of condition, distribu~
tion znd &egr@@ of miocking. Hotes om plote - erigimel
tally. ‘
ﬂl -




13. Lagt tag set; number of trees‘tagg@d, leeation of
: extre tags.

14. Time required for completion; orew; costs.
15. Photographs. Lécation. Purpose.
16. Haps.

. Pho!
waell consider

graphs. 4 few phatagraphs ghould be %aken freom

| i points to illustrate conditions immediately before
and after ecutting and subsequent chenges. To get satisfaetory rve-
peats the places must be marked on the ground and previous prints
must be earried in the Field. Photographs furnish valuable evi-
dence of changes in repr@du@ﬁlon, ground cover, ete.

‘ The 3-1/4 X 5% mige camera is the most convenient and
should be uaad in this'stuﬁy.

It is often necesssry to take such pictures under ad-
verge light conditions. An exposure meter lemsens the number of
failures. Theé ICA shaded dise type is better then most other meters.

¥aps

Sketch Map. 4 generalized sketch map should be prepered
showing the location of the plot with relation to the public land
survey and roads by which it is reached. This large seale map may
be placed 1n the margin or corner of the detailed map.

Detailed Map. Th@ detailed map should be prepared after
the trees have been tagged and the measurements completed. A scele
. of 1% to 30% is econvenient for pl@ta up to 10 aeres in area. This
map should ahow.

Bearings and lemgth of boundaries; boundary atakes and
witness %rees with bearings snd distences fram gtakesn.

Reproduction or other sub-plots.

Tagred trees with lpeemes syﬂbal and number . ?ar B-S
gpecies ¢ ym’balg arg: WiP, ¢t JP,0: 8P, a: DF, 0! WF, x ¢ I, w .

Atumps with speclies and diameters in inches.
Glumps of brush and reproduction.

Streame, roads, chutes and main gkidding trails.
Blash piles; arems burmed in slash diﬁpasai.

large logs, or rock ocuterops which erclude reproduection.
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Location of photographs.
Bireciion and average slope in per cent.

Contour maps are usually not of sufficient value to
Justify {the expensge of teking elevations.

The detalled map can best be made ag follows:

&fter the houndories have been surveyed snd staked,
the pleot is divided into squares by setting temporaxry lathe
stakes at two chaln intervels in two directions at right angles
with & transit and tape. With a mapping radius of about a
chain the minjswm number of s®t~uys will be necessary if the
firat interior temporary stuke is set one chein in each direction
from one of the plot corners. The boundaries und temporary
stakes ave plotted on a sheet of mapping paper and this base isn
mounted on o planetable or traverse bomrd. The plane table is
set up over the first temporary interior stzke in one corner of
the plot and oriented by sighting slong the rows of stukes. Two
slender pins with large round gless heads make & good slidade.
One pin is set at the point corresponding to the station occupied,
the vther being used to line in objects te be mapped. Distences
are measured on the ground with & 100-foot tape and on the wap
with an engineer's scale, 1% to 30f.

e centuur& are desired vertical ansles should be t&ken
with the transit for the boundary sznd interior stakes.

Two men czn mep ten acres in this way in about five
daye, unless the plot has dense cover or is very rough.

It would hardly seem nscessary to enumerate the items
that should appear in the title of every map, yel there is
searcely & map made of this character which has & complete title.
The title should show!

L. The pr@jesﬁ designation and title, plot number,
name by which the plot is generally known, public
~land subdivigion and the national forest.

2. The secale, contour intervel (if sny), north point,

magnaetlic varietion, aree, instruments used, date
of murvey, name of surveyor, and legend.
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Reproduction Bub-plots. The purpose of such plots ig
to furmish & periedic inventory of reproduction as an indicatien
of progress in resbocking. Ouch strips should not be expected
to yield information ms to the reasons for success or feilure.
They should be established before any cutting is done. A4 reex<
amination should be made following logging and again following
-slash dimposal to get the percentege of the sdvance growth de~
stroyed by these activities. Annucl reexsminetions should pyh-
sequently be mads to follow the progress of vestocking. Gpeeial note
should be made if sesdlings of the current year's germination are

included in the telly.

Gutting anslyses of encugh seedlings to give everage
ages of the above size classes should be mude on similed adjioin-
ing areas. : - ' : '

Bxtensive plots should be in the form of mechanieally
located strips 6.6 feet wide, the center line marked at the onds
and at one chain intervels by good stakes. The eenter line of
strips should be located with a transit; slope distances should
be taken on steep ground. Errors should be thrown inte the last
gheiw length. It is essential that the end stakes be referenced
in such & way that they can be aeccurately relocated if disturbed
by logeging. Intermediate stakes sre referenced at intervals de-
pending on the length of possible unobstructed sights. Refer-
en¢ing should be done by tranpilt shots and aceurate measurements
from the stakes to smell erosses chopped near the ground on two
stumps or trees which will not be moved by yarding. If two
atumps or trees can be found on opposite sides of the stake in
such & position that a line between the crosses passes through
thiasﬁakﬁg then tape measurements only are necessary for relso-
gation.

The telly 1s kept separate by chein lengths on special
forms designed for this purpose. Hach chain length should be
deseribed separately, giving the percentage of the area ccoupled
by ground cever, rock, skidding traile, roads, slash pilee,slash
fires, logs, or other features affecting reproduction. The fol~
lowing mymbeols should be used:

Bxposure, ¥, &, B, W.

Slope, Bxpress in per cent.

Seed treeg, OGpeecles, distance, direction: e.g.,¥ P - 10078,

Light XXX, open; XZ, half shade; X, full shade.

Litter, O, none; X, seanty, less them ¥ inch deep;
- KX, moderele, ¥ to 1 inch deep; XXX, deep, cver
1 ineh in depth.

Reck, Ground eover, snd Brush as ¢, absent; X, Boanly;
XX, moderate; XXX, abundent. In the case of brusgh
end greund eover give technical neme and relative
ebunidanee by speciss.

. = 19 =




The strips aye not m@pped ney the seedlinge tagged.
The telly should be mede by specles snd helght clessen, as
followe: .

Qladt, $8=1', 1t-21, 2%-3', 39-4%, 4 in height to 3.5 in d.b.h.

Beedlings in squew carpel or bear cleover smd in the epen may be
kept separate by ueing different tally marks. A stout coxrd to
streteh between sbakes along the center line, end & stlck 6.6 feet
long notehed at 3.3 feet, are useful in exzemining these stripe.

N Hore intensive reproduction sub-plots should be estab-
lished on Mo plets when the work of studying naturel reproduciion
and mebthode of cubtiing cen profitebly be combined. The techknique
for intensive field study of natursal reproduction hes not been
worked out in D-5 and can not bhe untll & Pield station is avellable.

Gogt of Field Work

Cost depends to = large extent om the amount of de-
tailed mepping, the area and detall of reproduction sub-plots,
the number of Urees per acre, the cheraeter sf the erew, amount
of brush, snd cheyacter of topography.

The Shaste plots, comprising 36 acres with about 3
aeres of reproduction sub-plots, without detuiled mapping, cast
in 1911 sbout £7.30 per acre for fleld work.

_ Remessurement work is ususlly more cheeply done. In
191&, 116 aeres were reexemined at & cost of §9.15 per acrs.
In 1917, 60 aeres were examined at e cost of §7.07 per acre. In
1923 the Feather River plots, 51.2 acres with & reprodustion
plots, were reexamined at & cost of ebout §5.40 per acre.

Compilation of Dete for Hc Plote

In order to make rslisble periodic comparisens it ie
essentisl thet ench set of field measurements be worked up in the
game way. Four egpecial Atlas szize permanent record forms Bre
provided for thie purpose. A4 4H peneil and plain engineering
style of lettering should be used throughout. The data are en-

tered end @a@gut@& en the forms am follows:

1. Sort the individual tree sheets (Form 961} by spe-
cies ané one inch diemeber elasees. Sort each dismeter cluss
 imtoe grown clagees. The dismeters at the time of the first

- meesurement Serve ag the basis for grouping end no subseqguent
rearrangements ere made. Treesm Bnéﬁ te 4.5% are pleced in
the 4-inch elase, those 4.6% te 5.5° in the 5-inch class, ete.

Arrenge numbere serislly within the crown claspes.
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: 2, List the trees on Forms 562-4, uweing a separate
series of sgheets for sach specles. Record the species in one
of the blanks in the upper left corner, net in CGol. 2. Write
the ineh clesses in large figures in the left margin at the be-
ginning of esch dismeter clamse. Tree numbers only should ap«
peor in Columm 1. List the X trees Tirst, then the deminantis,
godominante, intermédiates and suppressed. Leave two linem
blank for telals and averages af the end of each crown c¢lass.
Leave at least two additional lines after the last tree in the
glemeter cless for dlameter class tetals and sverages. Flage
the imitinle of the. grown classes in the left hend mergin of
the sheet dnd the beginnings of the respective orowa classes.
Begin each dismeter cluse at one of the heavy lines. Use
geparate gheets for the 4, §, and 6~inch classes in seder to
‘provide room for new trees, which enter at subsequent examina-
tione. If new trees appesr st reexeminations which are more
than 6 inches in d.b.h., it may be assumed that they were over-
looked at & previcus exemination (if omly § vears huve elapsed)
snd such trees should be greuped with the oripginel trees or
‘with the new treem of some previous examinatien, depending ou
whieh groeups they wmost nearly soppespond te in slze.

_ Eeeexﬁ;ﬁaﬁés and tree descriptiones by syﬁ%ﬁia in
Gel. 6. (Basal areas are not entered for each tres.) For
trees whieh die, write “Dead® in the propey date columns.

. The blanks in the upper right corner of Fe562-4,
®Ares® and “Locution", and thoss at the middle of the bottom
for volume tables meed not be filled in.

3. Tetal the number, dlemeters, heights, and heighis

%0 base of crown for each ineh elage. Compute the aversge
giameters, heights, and heights to base of erown. Obviously
srronecup measurements, sbnormal heighis, broken or lesning
tregs, etc., are omitted in obialning the averages. Encleose
figures not used in circles. (For the present the averages

‘gf the crown classes will nct be ocalsulated for He plots, but
the spaces are lefi for possible future use.)

B 4. Enter aversge board feol velumee for each ineh
glegs 12 inches and ever to the nearest boerd foot in Gole B
Interpolate tebles to the nearest 0.1 ineh in d.b.he. and 1 foot
ip helght. Speeizl volume tables are provided for He studies and
these only should be used. {(Coplee attached).

B ¥, frangfer to Form 562-B (one sheet for emch spe-
cies) by imch classes, the average dismeters im Col. 1, aver-
pge heights in Gel. 2, total nusber of live ftreee in Col. 3,
end number of dend trees in Col. 6. Enter new trees separate-
1y in the speees provided nesy the bottom of the sheet. The
few 6dd inch classes usuelly repregented sbove 36 inches may
be written in consecutively withoub spaeing fopr the interven~
ing diemeters.




6. Cmleslate the total basal eres in each inch elase
in ¢ol. 4 to the nearest 0.1 Bg. £t., using & basal area slide

Z‘ul@ °

Ze Galoulate the total @ﬁbic foot volume for each ineh
@1&33 in Cole. 5 to the nearest cubic foot. Hpeeial tables are
pirovided for thip purpose interpelated to 6.1 imeh In diemeter
'&ﬁ& one Toot in height.

8, Total Columms 3, 4, 5 and 6 at the bowbtom of Form
?éﬁ-@» In the line merked *Total® enter the totel for the orig-
inel trees only. In the next line tetal the new tress. In the
,hhxr& line totazl all trees.

*p On & gep&rata work sheet calculate by dismeter
ﬁlaase&. the basal aves, cublic feet, and board feet, for trece
 whiech died during the ﬁeriaé. Uss average dimensions of the
trees in the inech clesaes to which the dead trees bélomg, at the
beginning of the pericd inm which the tree died. FPlace the {otals
in the proper spaces in the lower right corser. ZExpress as per
sent of tetal alive at the begianing of the period.

‘ 10. Board fool volumes are noi entered by diamester
claspes on Form 562-B. The total board fool velume for each

. ppecies should be obteined from the Form 562-A4 and entered to

. the nearest 10 board feet at the bottom of the Form §62-3. When
the fivrst m@a&uremﬁnta ere worked up, the ratio of board feet per
cubie foet is esleulated for esach epecies by dividing the total
© volume in board feet by the total volume in eubie fest of all
-trees 11,6 inches and over. Record this retic at the bottom of
' Form 562-B. At subsequent examinatiens it is unnecessary to
ecompute the board foot volumes by dlameter classes. To obtain

. the total board foot volume, add to the totsl cubic foot volume
- of trees 12 inches and ever the volume of those trees which have
attained 11.6% in diemeter sinece the lest measurement, as shown
by examinstion of the averages in the first 8 dismeter classes.
¥ultiply thies sum by the board foot - cubic foot ratio entered
at the botitom of Form 562-B.

© 11. Trengfer the totals for all species from Form 562-8
te the lower half of Porm 563. Record species and plot totals
in bassl sres to the nearest pguare Foot, cubic feet te the
nearest unit, board feet to the neereet ten. The headings on
Form 563 ave largely self-explanatory. In the upper right scor-
ner should be recorded the area of the plot in acres and the
length of eash period in years and fractions.

on Form 563 the number of trees per acre and bagal ares
per aore should be expressed to one decimal, cubic feet per acre
te the nearest foot, and board feet per scre (o the nearest ten
feat.
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Under "Tetul inerement® express basel area to the ﬁ@&rm
est sg. f6., ocuble feet to the nearest foot, and board feet to
the a&&r@&t ten feet.

Tnder *Annual increment yer aere“ express basal area
to the nearest 0.0L gg. £%., cubiec feet to the n&areat 6.1 eu.
b, and ba&rd feet to the nearest foot. :

- Expreﬁﬁ ell pereentege values Lo one decimal except an-
nual p@r@enﬁ&geﬁ at th@ right where two plages should be used.

: Gaﬁuut@ the “Total inaremeﬁtw in basal ares, cuble feat,
aﬁﬂ board feet, according to the Following examples:

'ﬁseﬁe 1915} — (B.A. 1916) = Fet inerement bessl ares (E}&.-XE

Gem@uts the wﬁﬂﬂﬁ&l increment per cent® as follows:
BA I . _
Bh 1910 T 5 equele net periediec anmual increment per cent.

Tach step in compilation work must be aérefuliy checked.

 Porm 562-D is intended to indicate the condition of the
stand. The principal gauses of injury and death are written in
the “sAgent® eelumn. In the six spaces under the date headings
the following generalized dismeter clasmes are writteﬁ. 4*11.
12-17, 18-23, 24-29, 30-35 and 36+

The date on injuries is obtained directly from the Forms
561. The cases of injury arve first tellied in the proper spaces
by the dot system and the figures representing the totals entered
later. These figures should represent the number of cases, not
the number of injured trees. Thus a tree with both a fire scar
and a logging sear is tallied twice.

' Huch gpecial iﬁf@zﬁ&ﬁl@ﬂ neﬁ pr@vide& by these forme
must be computed on work sheets.

. I% i very instruetive to summarige the gress or poten-
tigl rete of growth for irees of warious species, size classes and
thrift c¢lesses:. For this purpese the generslized dismeter clesses
ligted shove are usually sufficient. The effect of entering new
trees and death must be eliminated by including in the averages
only those trees which were present at the beginning of & given
period and survived threughout. Whers a tres dles in a glemeter
glape the average must be rea&%sutad fer ﬁhase that surviveéa

Egyrﬁﬁﬂcﬁi@ﬂ Data. In general data fr@m atrips o
plots on He arens wre intended Lo serve &s inventaories to check
the progress of restoeking or determine the extent of domage due
to exploitation. For these purposes summeries on a unit aere
‘bagis in the classes provided for in the tally &hgat% will be
sufficient.
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Pugehed Card Svstem. Unless o large mass of data
arve to be worked up end close supervision can be given the
work by en experienced person, the punched cerd sysbem will
be Tound unsatisfaptory. The only saving this sysiesm ac-
complihes ie in the sorting snd addltlions, a rélatively
mincy part of the compilation if Forms 561 ere used. The
necessity of coding, cerd punching, verifying, end the dif-
fieulty of checking, moye than offget these advanteges. Fur-
thermors, thie system provides ne complete copy of field
records For future use, there is denger of leoss of originsl
field records in shipment, end additional time iz lost in
transportetion end correspondence.
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13 982 « 356 « 980 =750 < 579 994  1.0Q09 1,084 1.039 1,054

14 i.068 [ 1.084 1,100 1.116 1.1&1 1,147  1.163  1.17% l.198 1L.23%
i5 1,207 1.244 1,260  1.27%  1.884 1,310 1,327 1.344 1.368  1.379
i6 1,586 | 1.414 L.431 1.44%9 1,467 1l.488  1L.503%  R.521 L. 559 1,508
i7 1,896 | 1.595  l.61l4 1.632 L. GBI 1.670  1.689 1.709 1. FEE L. 748
ie 1767 1.78%  1.807 1.82% 1,847 1.867 1.88T7 1,907 1.928  1.946
1% 1,969 | E.9850 2,011 2.038 2.083 2.074 2.096 2.1.Y 2,138 E. 160
20 2,182 2,204  B2.286 2,248  2.270 2.892  2.318 2.337  2.360 2 E.382

Z1 5,406 2.428 Z.451 2,474 2,498 2,521 2.545  2.568 2.592 2,616
22 2,640 1 2.664 2,688 2.718  2.78F  2.78k 2,786 R.81l0 2,838 R.660
EG 2,885 | R.910 2.936  2.961 2,886 3.012  3.038 3,084 Z.069 5.115
&4 3,142 | Z.368 3.194 5,321 G.847 3.8Y8 3,301 S.320 2. 888  J.38E
bl 5,409 | $.436 5.464 3.491  E.819  3.547 3.8Y4  3.602 4.631 G.4E9
26 5,687 | B.7156 3.744 3,775 3,801 3.830 3,855 3.8688 .91V 3.947
B7 3,975 | 4,006 4.035 4.0656 4,095 4,125 4.1B65 4.188 4,215 4.246
28 4,076 | 4.307 4,337 4,368 4,398 4.430  4.461  4.493  4.0624 4,558
28 4,587 4.619 4.650 4.582 4,714 4.T46 4. TY9 4.811 4.844  4.8%6
30 4,909 | 2.942 4,976  5.008 5,041 H.0%4  S.107  5.140 5,198 B.207

3L B.24L) 5.296 5.309 5.343 5.377 B.411 B.445 5,480 5,518 « 550
e 5.565] B.620 5658 B.690 8.725 5,760 B.T96  5.832  G.088 5,904
a3 5,940 | 5,976 B.0l2 6.048 G.084 6,180 G.1IBT7 6,184 G.231  G.26@
&4 8.308| 6.342 6,379 6.416 6,483 56,491  6.829 6,887 6.600 6.643
385 6,681 ] 6.7LE  B.757 6,796 6.836 5.874 6,913 &.952 6,991 V.030
36 T.060 | T.108  T.147  T.IBT 7,227  T.267  T.30F7 T84T 7,387  V.427
37 T.467 | T80T  7F.548 T.B8Z  T.630  T.671 T.7l2 7.753 V.T94¢ T.838
38 T B76 | F,918  TF.950 8,002 B.044 8,086 6,128 B.170 G.212 B.264
32 G286 { B.339 8,382 B.486 B.486 S8.511 B8.582 B8.B97 H.640 5.663
40 8,787 B.77L 8.815 B.889 8,903 8,947 8,991 9.0856 9.07% 9.128

a1 - 9,188 | 9.213 2.258 2,303 9.348 9,398 9.438 2.483 Y. 529 9. 575
&2 5,681 | 9.687 S.713 $.75% 9,808 9.BBL 9.697 9.944 9.991 19.088
4% 10,085 | 10,1328 10.1%79 10,226 10,278 10,320 10,357 10.418 10.483 10.511
44 10,559 | 10.607 10,656 10,703 10,751 10.800 10,849 10,888 10.947 10.%%6
£8 11.045 | 11,094 13,143 11.182 11241 11.291 11.341 11.391 1l.441 11.481
46 11.541 ) 311.581 11.641 11.891 131.742 1).T93 11.844 11.89%95 11.946 11.987
47 18,048 | 12.089 12.150 12.202 12,254 12.306 12,388 12,410 12.468 12.81¢
48 12,566 | 182,618 12.69%F 12.784¢ 12,777 12.830 12,883 12,936 12.98% 13,042
4% 15,0951 13,149 13,205 13,257 13,311 13.366 13.4192 13.4738 13.587 13,861
BG 15,635 | 13.6%0 13.%45 13.0800 13.8B5 135.910 13.966 14.080 14.075 14,130

Bl  14.186 | 14,848 14,288 14.384 14.410 14.466 14.832 14,578 14.634 14,681
58 14,748 | 14.8058 14,862 14,919 14.976 1B.083 15.990 16.14% 15.205 15,863
8% 16,381 [ 18,39 180437 1H.4985 16,883 1B.611 15,669 1B.72Y¥ 1B.7686 15,0648
54 15,904 1 15,960 16.088 158,081 16,140 18.199 16.2069 16,319 16,378 16,439
6% 16.49% | 16,559 186.61% 16.6%0 1B.T39 16,799 16.860 16,921 16.88E 17.043
85 1%.104 | 17,185 17,836 17.28%7 17.349 17.41) 17.4%3 17.B38 1V.59% 17.66%
57 PP FOR I 1¥.TES 17.848 17.90T7 1%.970 16.083 18,096 18.159 15.222 18.E8B6
B 18.348 | 18.411 18.474 18,638 18,602 18.666 18,730 18.794 18.888 18,.8E2
89 LB.9E66 [ 19,000 19,115 18.180 19,248 18,310 19,378 18,440 19,508 15.8%0

G 19,628
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