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DTK0:00. Q! Off'l'I!.fG SA:m?Llll PLO'l'S 

Di11triet , 

Genlilral 

'l'he purpol'U! of this paper ie to de11oribe the teehnique 
of SEl!llple plot w1u•k which uperienee hae shown to give mo11t ef­
ficiently the ata desired in D•$• It will se:rTe 11.11 a oheek 
li11t of equi~ent neeied. and thinge to be done. Even the ex­
perienced 111an will find it advantageoue to eheok over these 
li11ts to see if he has the neoeseary equipment or has 4one 
the ne<:ee11111.ry things. There is no que~tion but that careful 

· attentiC>n to the many apparently trivial detaile v,ill greatly 
inoreaee the amount of work done in a day and produce better 
data, thereby simplifying office work, 

Purpoee 

To provide reliable data as a basis for management a.a 
to the effecta of different cutting methods in vRious tim­
ber types on various sites on, 

1. Growth of the remining stand. 

2, Securing of :i:-eprodu.otion and recovery and survival 
of advance growth. 

These plots will also furnish related data upon the 
following subjects: 

Windfall lo.sses as related to distribution, 
species, etc • 

. 1/lf'feeta of injuri111us agencies on rate of growth 
and reduction of net growth by loss due to death, 
Re.lative resi&1tanoe of various species to fir11, and 
other ageneiell!I. 

Relation of crown olase or crown size and form to 
rate of growth. 

Relative growth of diffetent species as related to 
site, 



Response to eutti11g of different degrees with 
~elation to age, upeoies and character of in• 
dividual treee, Duration and effect of aoeel• 
erate4 growth on yield, 

Belative ~e by different methods of logging 
to stand and advance growth. 

Seed bearing with relation to speoieo, age, die• 
tri bu ti on, d !ligree of out ting, form of cr.::rwn , etc , , 
periodioity of seed crops. 

~e bf slash disposal; per oent of area covered 
by slawt and elal:lh burning. 

succe1H1ion of types. 

l!bl:illlting Plots 

Tho following table shows 
already ei:1t1:ibli11hed, (i'or d.etai ls, 
plot in fileii). 
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the status of the plsts 
see "'lffll'lllll'i EIS for each 



li:xi,_i;_'!;_:i,!'ILJ~ 

- ~, 
:Trees: : : · 

:H.ot: : • : Last: lat : 2nd : 3rd : 4th : Exam.:. L<:m~ll Per1od!i1-Y11an; 
Forest __ :_ Looati.c1n :No._:)'.eX!il_s: S:it_§!~ 'rYP@ : Exjl)!t: __ ~:xam. : I~xsm. : Exam. : Exam. : llue : 1st : 2nd : :lrd • 

Lassen Facht l 10.0 III !P 115 5/17/22 5/1/27 
" " 2 10.0 !II YP 104 :i/17/22 " 

PlU!lllM! Portola l 24,0 III lP · *14')$ 5/18/11 5/15/17 'J/'2.$/20 10/15/25 'J/1/30 (, 3-7/8 5 
" Massa.al!: l 6.4 II Mu. 495 6/ll./14 6/15/19 9/4/23 'J/i/28 4½ 4-5/8 
" " 2 6 .4 II " 4$12 8/14/1~ 6/10/19 9/3/23 " 4-i- 4-5/8 
" " 3 6.4 II " 533 'f/15/13 '5/15/19 8/29/23 " 5-t 4-'1/8 
" " 4 6.,i. II " 552 i/2.fi/13 5/22/.l'J 8/30/23 " ~ 4-7/8 
"' " 5 6.4 II " 438 7/30/14 6/18/19 9/5/23 " 4-5/8 4-5/8 
" ~ 6 6.4 II " 416 8/7/14 6/24/l!~ 9/7/23 " 4•3/4 4-1/2 
" " 7 6.4 II " ,en 7/30/13 6/4/l'J f/,_i./23 " 5,\: 4-3/4 
" '' 8 6.4 II " 534 7/2$/13 5/28/l'J 8/31/23 - . " 5-t 4-3/4 
"' Meadow Valley l 10± II t[ix. 500-t Jul1rl92l . '1/1/26 

"lequoia Likely !\!ill 1 lu.O I $1'-1'/F !illl6'1 10/21/11 6/15/17 5/1/21 8/19/2,5 9/1/30 5-3/8 3-7/8. 4-3/4 
" lluckman' a Mill 3 10. O n Yf' !I!- 913 Oc·t .1911 6/1/21 'i/i./25 " - 9-i/ 4 4-3/ 4 
" "' " 4 10.0 I n'-ln'-IO fl625 " " " " - 9-1/4 4-3/4 

• " " "' 5 10.(} I YP-!IP-!C f. 303 " " " " - 9-1/4 4-3/4 
'f " " " 6 10.0 I l'P f-721 " " t, . " . - 9-1/4 4-3/'4 

Shasta Park1;1 Creek 6 25,0 III 'iP 1570 5/1/ll 5/1/16 'J/1/20 5/1/26 5/1/31 5 5 5 
" " " 11 10, 9 III !I' 'J65 " " " " . " 5 5 5 

S.ierra. Hogan Ranch l 6.0 1 Yl"-SP 585 1/15/ll 7/1/17 10/1/20 11/1/?S 9/1/'!IJ 5-7/8 3:i· 5 
5-tanislaus Cold Springs 1 20,0 1 SP-\'iF *1616 8/18/10 6/1/U, 10/5/20 9/8/25 " 5-3/8 4-3/4 5 

" " " 2 20.0 I SP-YI' *903 " " . " " " 5-3/8 4-3/4 5 
" " " 3 20.0 I SP-YP *'13 " " " " " 5-3/8 4-3/4 5 
" " " 4 20.0 I SP-YP-WF *ll:21:l " " " " " 5-3/8 4-3/4 j 
" Cow Creek 5 10,0 I 5P-YP-1F 472 6/1/23 5/1/28 

Tahoe Sage Hen Creek 3 20.0 III JP-Ill' 626 Fall 1'}11 6/1/17 9/25/20 10/20/25 9/1/36 5f 3-3/4 5 

Total 26 307 .l 19690 

*liO. in 1920 -" Incl. number of de11.d in 1925 



Policy !!. .12_ Maintenance of Qli Plot111 

From time to time it has been urged that some of the 
older plot111 be abandoned because lack of coordination at the 
time of e111tablil!lhment resulted in a series which-did not repre• 
eent to the 'li11,i111t advMtage the range of variations in si tee, 
types, and out ting methcids, and it i Ill arguei that 111.al'king methot!e 
have since undergone con111iderable changes. Xt should be rem.em• 
bered that the lapse of time adds greatly to the value of these 
old plots and that the final advantages and disadvantages can 
not be thoroughly realimed until they are cut over a second ti11u11, 
Besides the value of long time records of stand gre)Wth, losses 
mid rastc:>cking, ipformation is furnished a.Iii to the behavior of 
various individual tree types, or tree classes, which is exceed• 
ingly important as a guide in marking.) :10111111 of these plots 
sh.ould be completely abandoru,d. In some cu1.ees intensity of 
11tuq may 'be decreased, but sufficient maintenance shoulcil. be 
done to furnish a reasonably complete hi 1tory at the time of 
the second cutting, Improvements in field and office 11u11thodlfl 
has greatly reduoed the time and expense of 1B&intenanoe, 

On Stanislaus Plots 2 and 4, and Sequoia Plot,, 
etere only should be taken at the next few examinations, 
should be reset and new trees oTer 3.6 inches tallied but 
tagged. 

diam.­
Tags 
not 

'!'here ie a possibility that the llla.ssack plots could be 
c~t over again soon. If this is possible some of the plots 
should be out, the rest retained as cheek plots. 

· P0lioy !!. to :mata'llllishment of !few Plots 

~ew plots should be established from time to time, ae 
:funds permit, to round out a series representing the important 
si tel!! and typelli and recent improvements in ma.rldng and loggi'ng. 

$.election of Plots. Vi th the small force available 
for re1:1eareh wo:i.·'li: itis important that permanent 111ample plots 
be 1111;1 d1111tributed in time and place in :relation to other exililt­
ing or pro3ect111d work as to permit 111y111tffll!a.tic 1111Xamina.tion with 
the lea.st amount o:t tra.Tel and avoid per:h1dic overloading with 
work. 'l'he Di strict Relllearch map showing the location. of p~­
nent plots should be oon111ulted, The permanent plot progr!itl!l 
111houl!i eventually provide an approximately equal amount of re­
m.eas!U'emen t work each year. 

Plots should not be chosen where road con111truction, 
elaim111, UliH;;11.1 or other operation.11.1 may result in dW11&ge. ll'ormal 
wi thdrawa.1 should be made, if necessary, Plll)t11 should be 
ll!,11.rked with ~ameled signs stating theil' purp,u1e a11c!. warning 
agairust ~ge. The loeal f'ore111t officer miould be shown tl1e 
plots to avoid granting of uses, etc, 

- 4 ... 



Present ami f·uturE! acce11111ibili ty by :t-oad and ease r/lf 
'ilflill'ld11g are import~t oonsideratii1m111 in determini11g the l@cation 
of 11ample plots. 

Too much <:iii,l'il.! can not be 11x11:i:-ci&1ed in the selection of 
the imm111diate location o:f plotmi. Final iseleetion 1/Jf pel"!llanent 
plot1 should onJ..v be made after approval by the District Officer 
in charge of Rese!U"eh. It is tUJC®f1Hllary to l:!.11.:we clearly in mini 
thll! c.illJ ect111 tC1 be attained, Experienee in Juq;ing the aond:I. tioru1 
of GJta.ttds iB <ill!lllilEmtial. Toe frequently aba:ndoll!Jlent of plots has 
b!!ll!ln ne1:u;11~y after a few @Xaminatioi:u1 have pr@ved them to be 
badly selected. When a SE!ir.iee of plots w·u!.er .i:1.milar eond:i. tioiut 
i..rtt to be stu.d.ied for differences in trea.tment a oa:reful prEilimi­
nary tally should be made and boundaries shifted to <)btain all! 
nea,rly 1:1:i:mila:J" rertand11 alil pose:l.ble on all the plota. 

!few plots should only be establiiru.1ed on timber .;ale 
IU'eas before ou,tting. It i& Tery important that oondi ti one ax~ 
:l.st:l.11g prior to cutting be thoroughly under111tood. liaah tree 
O\lt should be measured and described. Pf!manemt reproduction 
ei:1b~plots or llltrips of qu.a~atlil mould be laid out and examined 
prior to eutti11g, after logging, imd li!.fter slallffl dimpo~l to 
determine the effect& cm advance growth pre111@u1t in the virgin 
stand, 

A plot mould represent only one type, one ei tll!, and 
one methed or outting. 

Determination of~~. In the absenoe of a generally 
applicable type cl&aslrieatfim, for eonv1Huence in filing in thi!ii 
study, the type m:tould be designated by the 111peoie111 which enter 
:l.nte1 -t:11e original ~ompo1d. t:ion to the extent of 20 per cent of thC!I 
volae in board feet, trees 12 inches in diameter and over. 

»etermina ti o:a of Site. The ei te q1.1.ali ty should be 
determined from the average ma:itimum height growth of mature 
demiaant trees in the original etruu:l. Yellow pine, sugar pine, 
:t'lltqlae fir ru1d white fir -Y be considered, but inoense ce!!l.ar 
lilh.ould be ignored. The 10 per cent tallt1111t trees shovm in the 
prelllllinary measurem.en'l:111 mould be averaged and reference made 
to the following llichedule: 

I 
II 

III 
IV 
V 

C(!!mmercial QUttinge on Sites I'\f and V are limited and new plot• 
sholllld preferably be eonfined to thf!! three mer(!! important cl&l!ll!ll!llil• 



Plots l!lhould not include contrasting exposures. On 
a g:1.Ten slope the range in elevation should not be. sufficient 
to involv.e important changes in soil clepth and soil moi 111tur@ 
relations. 

'l'he speci e111 and condition of shrubby and herbac111omll 
plants often give valuable confirmatory evidence of site quality, 
The size attained by California black oak is frequently signifi­
cant. 

Note sltould be taken o'f: soil depth, the physical char­
acter of' the soil and the rocks from which the soil is derived. 
Inteneive soil examinations are not feasible at present. 

IA:ny local weather records l!lhould be studied. 

Uniformity o.!, Cutti~• 'l'he aotu•l volW!le, number of 
trees per acre, and distribution of the stand left are more im­
portant than the per<HJntage of the original stand out and left. 
'l'he plot mrnuld be l!lurrounded by timber treated similarly to 
that on the plot, The borders of eale areas are usually unde­
sirable because of ex:oaesive uposure to wind, fire clamage, in­
fluence of virgin timber on restocking, etc. 

~- Plots should be from 6 to 10 acres in area, pre­
ferably square or rectangular, but establishment ot irregular 
plots including uniform factors is better than strict adherence 
to regularity at the eXpense of including heterogeneous factors, 
Long imrrow plots or plots with acute angles should be avoided. 

Ti.me of establishment and reuaminatione should be ar­
rm:iged so"tiiiit meastu:'ements will be completed before growth starts 
:l.n the spring or a.fter growth ceases in the fall. Generally what 
growth occurs prior to May l or after September l may be disre• 
garded. If it is l'U?CEn1sary to take measurements during the grcn,­
ing season an estimate should be ma.de in the field of what portion 
of the season's growth has .probably elapsed, using an increment 
borer for diameter growth and ocular estim&tee for height growth. 
In spr.ing when elongation of the lead~re has collllllenced, height 
meaBl.U'ements may be taken to the base of the new growth for pines 
and firs. but tll.ia is not pol'll!lible for cedar. :!!'or purposeB of 
coBlJ?utation, until more is known about the distribution of growth 
throughout the year, the growi.ng season should be considered 'f!A .. z 
l to August 31, 4 months, subdividing to nearest 2 weeks, or 1/~ 
of a sea1:1on. Measurements should ordinarily be repeated every 
f i Te YIH•l" Ill • 

Crew 

The field work is beet done by a crew of three men. Two 
men can d() the work, however, in which case: the height man 111Ufilt 
keep not1111. By careful study of equipment and detai la CJ:f the 
work, two men can remeasure 2,0 to ,oo trees per .day, depending 
on character of topography and underbrul!lh, It diameters only are 
taken 1000 or more treem can be exlilfflined under favorable condi• 
tions in a day. 



Only one of the men need be experi emc111d, He iJhould 
be respon$ible for the conduct cf the work, lllhould take the 
heights and keep the notes. 

The diameter man should be preferably ot the student 
forester type and not afraid of hard work, 

Oheok ~ 

l Ji' , S, Abney 
l F. s. OO!l!p&S!il and staff 110€:lket 
l Po eke t bc:ix 00111.p&IHI 
l IO.aussner hyps@:iuter and staff socket 
l :r, S. hyp1u,meter 
l Jacob !Staff 
l Inor$l!lent borer, ll•)/4~ And,M.attson, Hora, Sweden 
l Aneroid barometer 
l Oa.mera, 3•1/4~ X ~-1/2~, roll films and ease 
l Camera tripod, telemcop1o, with combination for 

traver.fi!le board 
l Hand lenill 
l Traver.se board 
l lOO~tt. steel tape 
3 20-ft. diameter tapes, Lufkin, ~Forest Servioew 
l Tape repair outfit, with tape sorapB imd riv~ts 
l Tree se:d.be 
l ,-inoh alidade and soale 
l 6~inch scale 
l 12-inoh 'boxwood enginlller 1 s 111eale· 
l Claw hammer 
l pr. 8-inoh pliers 

100 ft. twistpd ootton oord 
Grazing proh.ibi tion e1:l.gn11 . 
Elil,allleled fi!lign giving purpose of plot 

l Set numbering die11, l to 9 and O 
Blank t~s, punched 
84 wire nails (loo nails per pound) 
Wire pin111 for reproduction plot11. 

l Tatum holder, letter size, cloth bound, punched 
for tree cheet11 

6 Atlas binder ecrewe, 11'1' 
Individual tree tally cheete 
Kap cheet11 
F. ~, notebooke, F-289 
Photo record meete, F-16, 
lN.lm.111 

l Doz, 3H pencile with 11:1raf!lers 
l !lol'1l • 4H pe.nai lli!, drafting 
~ Indelible pencile 
6 Ruby era~erlii 
l Art g'Wlt 
6 Wood marking cra:,ons - large - red and blul! 
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l 4~o)1.l. bottle foun:tain pen ink 
Stationery, Forms J~A, eto, 

l Instrument and record trunk 
l Numbering maohine 

Jall tvd.ne 
Thumb tae ks 
Ri.il:il) er band«! 
Ttibe :r.11'1norement cores 
Field not1J1111, plot sWl!llllil,ry, lilapli5, previ 01.ul! ph@tograpl::ua 

~ liguilt,1ll,ent 

l 7' X 9' Euroh tent 
l 1' X 7' heavy tarpaulin 
l Pole ue with ~'!.eath 
l Hand axe with sheath 
l Shovel, lfo. 2 out down 
2 Canteens 
l Oa~a• water bucket 
l Lantern and tight sealing kerosene can 

Ca.ndlel!I 
3 F, s. canvas carrying cases 
l '1, 3. :!map 111aok 
l U, S, flag 

F1:rst aid packet111, bandages, adhesive tape, iodine, 
aleohol, potaesium pe~eu:ui.te ory111tal11> 
Cooking utensils and proTisions as needed 

30 feet 378" rope 
1 pieee 20 gWige iiheet iron 1am X 24m for stove 

.The Hp so.meter. The Ielauslilnet hypeometer illil the best 
of a bad lot. It ean be u&ed at any dietance from the tree and 
does not require determination of horizontal distance, It can be 
operated more rapidly than the others and gives a degree of aceu­
raey consistent with tile amount that ean be spent on height meam• 
ure•ents. For tree Iii of the type left on sale areas the 111ouree of 
eonsiderable error lies in the indefinite tops and ba!!les of the 
trees, and in determining the dietance from instrument to tree, 
!!lo that the uee of a traruii t or other more accuratll! inliltrument 
can .result in no improvement sufficient to justify the added ili!X• 
p.mtlill!h The Forest Service hypsometer should neT<1n.· be u11uid where 
growth is to be determinEld b;v com.paring periodic measurements, 

The hypaometer Moult be cheeked and a~uated, if nee~ 
e11sli!J:'y, bef@re wGrk sta:rtlil, by sighting on markl!l set at 10 ft, 
interTal15 in a perpendicular tree not less than ,'O feet high. 

The ~est 3aeob staff ilil .111&de from an utra long hoe 
handle, It l!lhou.ld be ff f(;et long incluting the 111pike. A netch 
MOttld be cut arotmd near the top to perm! t tying th1:1 n;yp111om1:1ter 
on with a llltring. The epike l!lhould be slerH:ler, al!! long as Gbtain-

.., 8 .. 



able, and continuous, or one piece with the thimble, By proper­
ly fitting the thimble or by using a screw instead of a nail to 
hold it on, the spike can be removed for convenience in packing, 
Such a Jacob staff when. thf~st into the g:round brings the hyp• 
someter sight opposite the eye of the average man, reducing eye­

'stratl:l and stoGping. 

The piam.eter Tape, 
20•ft, tape is the best. It 
the zero mark being placed a 
press button for push:l.ng out 

Lufkin Rule Co; wgorest Servicew 
is graduated in inchea and tenth111, 
short distance above the hook, The 
the handle helps considerably, 

The claw ha.mm.er should have nearly straight claws, 
ground sharp with an emery-wheel to assist in digging out glc'Own · 
over tags, · 

Hails. Copper nails 6d may be used but 8d wire nails 
are more easily handled as copper nails a.re difficult to reset 
at future examinations. Copper nails may be purchased at Weeks, 
Howe, Emerson Co,, 51 Market Street, San Francisco, There are 
about 100 nails per pound. Of 8d wire nails there are about 
106 per pound, of 6d, 181 per pound, 

T/~s should be galvanised iron, round, 1-3/4 inches in 
diameter, inch thick, punched 1/4 inch from the edge with a 
hole 1/8 inch in diameter. lf1.u1ibers should be t inch high. Num­
bered tags may be purchased from John Bla.kewa;sr, 10,-117 Beale St,, 
San Francisco, strung on wire in bunches of 100 for $30 per 1000, 
Unnumbered ta.gs cost $17 per 1000 in 1921. With a set of dies 
small lots of tags can be stamped by hand at a considerable sav­
ing, Weeks, Howe, Emerson Company, ,1 Market. Street, and Justin• 
ian Caire Company, 573 Market Street, San Francisco, also fur­
nish these tags• When possible, ta.gis should be purchased in 
quantity on contract from Washington, where the Forest Service 
has a numbering machine. Series should run from 1 to ,oo and 
from 1 to 1000 in general. 

field Procedure 

Survex, For methods of cutting plots a light transit 
and 100 ft. tape should be used for the survey, Compass surveys 
are invariably inaccurate an~ efforts to obtain a reasonable clo­
sure frequently require more time than a single transit isurvey. 
E:x:teeme accuracy i~ unnecessary. Plots should be carefully ref­
erenced to a public land survey corner or to some easily recog­
nized pe:rmanent land !!lark, 

M.arking :Boundaries. Corners should be marked with 
4'" x 4"' x 36"' posts of heart cedar or pi tchy pine ( if obtainable) 
set firmly in the glc'Ound and mounded up with rocks, The corner 
poists should be clearly scribed with the plot designation and the 
number of the post as designated in the field notes. Painting 
the posts white aids in relocation. on large plots boundary 
srtakes should be set at 2 to ~ chain intervals depending on den­
sity of the stand and visibility. These stakes need not be as 
large as the corner posts. 'file lines should be marked by blazing 
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trees outside the plot eo far as poe,ible, Oaks or other trees 
of little val.ue should be blazed preferably. 

t-:·-

Careful witnessing of corners by b.earings and distances 
to two or more trees !iihoulll always be done. .The witness trees 
111hould be marked by ohopph1g X:te into the wood below stwap height 
facing the stake, If the .J's can be so located that a tape 
stretched between thei:r inte:ri:seotions passes over the center of 
the stake, it is only necees;i.ry to record the distance fro• each 
X: to the stake, no bearings being required. When the plot 1111 
established before logging and there ie likelihood ef disturbance, 
temporary 2 00 x 2" hublil should 'be driven in flush with the surface. 

Per111ane11t cor!llers replace the hubs after the danger of 
disturbance is past, 

.l[arking, J.f the plot is to be typical of current mark• 
ing practice, the assistance of local timber sale ad.lllinistrative 
o:f'ficers should be obtaineli in marking. lf 111.ome special system 
of marld.ng is to be reproduced the area should be ma.rke!! 'by the 
Chief of Research. 

Preliminary Measurements. The trees to be reserved 
should be given temporary numbers, A smooth place may be made 
on the bark with an a:xw and the number written on with red or 
blue, lumber crayon. The diam.iters 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 trees need not be measured prior to cutting. A oom• 
plete deeeription of ea.ch ll!llile:l;'ved tree should be made showing it, 
original condition and relation to associates. Photographs should 
be t~en showing the original condition of stand and undergrowth, 
marking ·the points for la.te:r repetition. The reproduction inven­
tory strips should be established priQr to cutting. 

Complete Examination 

After cutting is completed and before the area is mapped 
all t1:eei. sll,ould be tagged, replali.ng temporary numbers set before 
logging. Tagging should proceed by strips not over 2 chains wide, 
a.11 tags facing in the direction of procedure, A 4½-foot sti_,J 
is used to place the tags a:t breast height. On slopes the dis:: 
ta.nee is measured at one side, Allowance should be ma.de for 
growth by leaving ½ to l inch of the nail protruding. 

Halformed trees• Prost.rate or malformed trees which 
will aever become merchantable and have no appreciable effect on 
the growth of other trees should not be tagged, 

New Trees. In remeasuremente, if there are many new 
t:reee, these should be left until the last. The die.meter man 
then carries a graduated 12-foot pole with d,b.h, marked on it. 
Trees up to 25 f'eet in height can be measured in thi.e way within 
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a degree of accuracy of one toot, thus eliminating the long tape 
and hypsometer, The diameter man oan reach 19 feet with this 
pole while the note keeper with a .little practice oan safely 
estimate the additional distance up to 6 feet. New trees should 
be referenced by two measurements and general bearinge fro111 
original treee for future location, 

'· 

Tage should be removed from dead trees, 

:Kieeing tage ehould be duplicated and reset. 

Diameters should be taken to 0,1 inch, placing the tape 
beneath the tag just above the nail, The tape may be swung 
around emall t:rees but .es.re must always be taken to keep it hori­
zontal, a.way from knots or ewellinge, and free from twists. Where 
knots or projeotione of bark would make future oompara.ble mea.s­
ure)llente difficult they should be removed, Loose bark that will 
later fall off or strips that will be raised by callousing 
around scare should be pulled off. I:& 11; i11 impossible to take 
the (iiameter a. t breaet height, the tag should 'be set where it 
oa.n be taken, Where a fork oooure below breast height both 
forks should be. tagged, The tape should be frequently cleaned 
with kerosene or gasoline, 

Caliper measurements can not be repeated consistently. 

The diSJ11eter man should be equipped with a F.~. canvas 
carrying case with shoulder etretir, hung on his right raide ,, held 
in a. convenient position by a strap around the waist which ie passed 
once around one of the belt straps on hie trousers. This pre-
Tents the oa.ee slipping a.round in the wa:y when etooping, eto. 
The flap of the case should be out off. When tagging new trees, 
'l;ags should be strung consecutively on a wire and stood up in 
one cornGr of the oase. The tape should be carried in the pock-
et of the carrying case. Colored lumber era.yon for marking tags 
should be carried in the hand, The diameter man holds the zero 
end of the hypsometer tape, The d.iSJ11eter man stretches the 
distance tape, oal.le·~th·e number of the t:r:-ee to the height man, 
a.eta the tag, or reset1111 the old tag with the ~El:f, and tall:es 
the diameter, The tag is marked with the crayon to avoid later 
eonfusio1ri. The diameter is called to the height man at the 
instant he is 11.een to open the notebook. It will frequently 
be necessary for the diameter man to shake small trees to make 
the tops vi 111:i.ble. By lceeping instruments always in the same 
place and proceeding in the .same order a good. diameter man can 
go faster tban an ordinary height man. By a little hea.dwork 
the di~eter man can divide thickets into ~runsB which will 
mi.nimize tap1;1 changes and moving by the hypeometer man. W-nere 
there ii. a choice he shou1d eelect tree1;1 progressing in size, 
~ping f°;K"om a 20-f'oot treC:1 to a 15'0-f'oot trC:1e means a time 
consuming change of the elevating thumb screw of the hypee>meter 
lll.lld usually a change of position by the height man, Where 
trees are grouped. it is preferable to work out natural groupe 
:rather than to adhere strictly to definite stripe. 
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Heights, To eeoure consistently accurate height 
m.easurementlil ill! tbe most expensive and time consuming part of' 
the field operations. Attention to details is eesential to 
get reaeonably se.tiafactory resul te, D:i.staneee from hyprilometer 
to tree are mea1111ureui with a 100-foot steel tape, which should 
be wide and strong enough to .withstand k:lnking. and ·other rough 
usage. Oare should be tak111n to measure thtli di ~ta.nee from the 
rear sight of the ;hy,1?11ometer to tl1e llliddle of the base. of the 
tree. For leaning t'ree.s the end· of. the tape should be held 
in the vertical pro,jeet:ion of the. tip, :More consistent result111 
will be obt.tine(, especially. on .1:1teep slopes and for large trees 
if .·th. El' dis.t. ance is ta. ke_n. to the eenter o. f the .. t_r. ee at· tag l.1eighi 
and 4·t feet .added uniformly to the instrumental reading. In .· 
some ea11e11 tb.e diameter mi,,n must :i.ndi ca te tag hf!light, The di 111-
tanee from. the tree should be at least equal to its height. 

for large t;fees with round or flat tops without a 
defiri.i te leader, it is i!l!Possi ble to get oonsi stent consecutive 
height measurements, Su,ch tree111 are usually JU,ture, suppreH,H'.il/ld 
or il!Jw.-ed, There is no appreciable increase in the length of 

. the ma,i,i axis and consequently no effective change in the height 
.fa.ctor as use.d in determining volume. After one eareful meas• 
urement ha,s been made on such trees, the 1;1ubsequerit height should 
be .indic(ll.ted by a check mark as re.111aining the same as before. 

ll'or badly leanil'lg trees.where the axis is growing appre­
ciably in length, increases should be estimated from the inter­
nodefll after the first inea.11n;relll.ent. 

Where the tip is broken out of thrifty tl"eee, measure­
ments should be taken on the limb which is to function as the 
leadeir. 

Ease of crown measurements li!lhould be taken to the first 
11..-e limb which constitutes .,a considerable part of the crown area, 
1.so1ated limblli beil'lg ignored. On young trees this measurement 
eh1>uld be taken every 10 yea.re, but on la.rge old ~ees a measure­
ment ,at the begbm.itig and tnd of the experiment is enough • 

. lterehanta.ble heights should not be taken and clear 
length.me&murementsa.re of little comparative yalue, 

The· height man ca.rriee a oanva111 case as abo-we. lie 
holds the long end of the 100-foot 'llape. Pencil should be 
ear:rj,ed in .a mloj; in the left breamt pocket so arranged that 
ft wi11 stay.open but will not permit the pencil to fall out 
when the note :keeper stoops to pick up the tape, The tatum 
holder ~Iii oarr:i.ed under the left arm. or dropped into the o&rry­
ing case. The height !lllilll first plants the hypsometer, then 
tightens up the lfl .. foot tape, read111 the di111tance t0 the tree, 
sets this di stance on the .horizontal bar of the hypsom.eter, sets 
the lower sight on the base of the tree, raises the upper sight, 
takes the readil'lg, and records the notee, cheo~1!:g :m.eastU"ementm 
with previous data, By choosing his sett:h1g11 to see as m&ny 
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treelil as po1.si ble. imd far t11nough .-ay to get th1, large lilt, the 
height man OM avoid. many moves. Frequently tl:1ere will be tim€!1 
for him to 11Jize up the nut tree and raise or .li>WEU' the upper 
hypaometer eight to approximately the right angle. 

l(ot1111 

Emphalili II should be .laid on eo!!l'9lete lllear field notes, 
In the large amount of ocimputat:l.on involvefi 1m1eh time i111 lost in 
trying to d1,oipher lillovenly notes, Compuable data oan not be 
lileoured at 1,1.1.bliiEiHl.ttent 111Ximinatic:m111 by d.itf®rent men .un.1(!)1!1111 crigi~ 
nal m111thod111 a.re mad.E'i clear, When ciompilMion beginir$ thtl!re ought 
tllk be no dit':fieulty :l.n tu111.r11rliltanding Just what wa15 done in thlll 
fil!!ld, Especial care aho1.1ld be ta.ken to give dates of beginning 
and com;pl(!)tion, and the status of growth for the sea2on, 

· Elimination of Diac;:epancie;u1. During reexaminatior111 
every effort should be um.de to eliminate obvicms errore and 
omi111siom1 from prev:l.01:u1 record.Iii. FGrm. !161 !11.U®II it possible for 
the note keeper to have before him. complete records for each tree, 
A.t th® second measurement a 11y1tematic check mould be made of the 
spe.tdiiu1 designation of 1H1.eh t:t'ee, Errcmeoue or omitted height 
measurilill!!ent111 QM often be corrected by counting back end eetiJ'at­
ing the length of the ;proper mmiber l)f growth period!II, Obvioull§l:, 
wrong diameter mee.sureiaentfi! should be revised by ma.king as elo11ut 
l!!;n es.ti1!!&te &II pol!lsible of the eorrect diametiu•, '1'11" the coi'reot 
di•eter should be determined with an inerement borer. Con11id.• 
erable effort ill! Julilti:fiet in loeating every tree previoulllly ntm­
bered. 'l'reelill improperly classified a, ta .origina.1 diame1a!lr o:r 
speeilil!S, or mililsing ,trees which .later :E"eappear, ca1.u1e endll!llillil oor­
rec:ticru1 and re~a111eement of data, It is extre:mely difficult 
to carry wch corrections through all the item.Iii and totallil affected • 

. Standard individual tree sheets, Form ,61, will be used 
(copy attached). 400 of these miq be carried serially arranged 
in two bunohes in a cloth bound tat'Will holder supplied with 4 Atlas 
binder screw• properly spaced to hold the sheett11; A piece of 
w11101i the thickl!'less of 200 sheets should be sl,ipped into the top 
of the tatu :h.older to hold the covers apart. Sheet111 for trees 
t~e.d l\lubsequen.t to the ori~inal establiruiment .of the plot :mould 
alYtqlll be oarri ed in the field, as aueh trEUUI IU.Y be encountered 
at any ti me • 

before 
with a 

T.he 111'1.ee'IHll should be numbered with. a numbering !P.chine 
going itito the field, and stamped with the plat desigmi.tion 
rubber stamp. A set of rubber type is kept in RS, 

The blank:111 at the bottom ~Elevation,~ etc., need not be 
:filled in .!!linee these faotors :mould be uniform for a given plot. 

The .i tam "'Vigor"' wais · errenecmely plae111d at the beginning 
of the crown de111eription. Thi111 :mould not be filled in until 
the l.ast, sinl!3e ·its apprl!¼,i~al deJ;>t,inde on a men till sumary a:tte:r 
detailed analy!iiB of other indicator factors. 
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Dates need be entered only for the first and last tree. 

TREE DESCRIPTION Tree No. -------------------------

Project M --------- ___ N. F. Plot ........ . --------Species __________________________ _ 

HEIGHT 
DAT!! D. B. H. i~, .. ~,,cc,~-~---1 

CROWN CLBR TOTAL 

Notes: 

Notes: 

Notea: 

Notes: 

Notes: 

BOLE 
CONDITION 

I 

CROWN: 

VIGOR f---~-.--~-.---J cti.!~s ~~~~ REMARKS 
WIDTH L'IIGTH D'IIS'H TOP CU.SS 

Elevation {Absolute-----------------

Relative ----·---

Slope ______ ,------ ____________________ Site _________________________ ·------- ,, 

E:tposure ___________________ _ 

The following abbreviations should be used: 

J p - Jeffrey pine 
Y P we~tern yellow 
SP sugar pine 
LP - lodgepole pine 

Length of orown, 

L, long, forming 
1!!, 111.etlium ,. 
s, eort·, •• 

Width of crown, 

pine 
D F -
w :r -
I O -
R .F • 

Douglas fir 
white fir 
:i.noen&1e oedru: 
red fir 

more of the total height 
tw Ii W ltl 

less~ ~ ~ m 

W, wide1 U, medium; N, n&rrow. 

Vigor, 

V, vigorous; M, moderate; P, poor, 

X, isolated; D, dominanti C, oodomina.nt; I, intermediate; 
s, 1m.ppressed. 

Age olasi!il, ., 

Y, young; TX, thl'ifty lll&,ture; K, mature; 
OK, over-tu.re or deoadent. 
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'flVJm'i/eral l, Refe:ri. to form, l, crooked; lf• 20' , forked at 
20 ft; l f leaning, lp, pros,trate. 

2, Refers to :lu1alth. 21, :l.nsectf!I; 2t, fungij 2 :rw,turigue 
witch's broom; 2M, lltil!ltletoe; .!Mw, mi1tletoe witel:1 1 1 
brG10:m; 21\!p, su.ppr&e111i on, 

3, Logging dl\lmage. lb, butt soari lbw, bole wound, 
le, portion of orown :raked off, 

4, !op in.:llll'Y• 411., :recently dead, oau111e W'lkncnm: 4111t, 
spiked top; 4bt, bayonet top; 4b, top broken oft 
cause unkne•; 4bl, by logging and 4'1>111, by snow. 
(Or omit the 4 and place letters in proper &pace on 
n<:1te form). 

,, F:i.rl!'I darnage. ,b, butt l!lc!U'; !)'c, crown inJured by 
slash burning. (Give position and extent of injury 
by diagram, e.g. 'I' f. 

6, Hieeellaneou111 inJurie111. 6&x, axe 111car; 6porc, porou• 
pin!II jJ:1.mage; 6eap, sap111tu:il(er injury; 61. , lightning 
eoar; 6fr, frost crack; 6w, wound,cauee W'lknown. 
1 . t 4 

C , erewn 0ne~11114e4; C , foliage thin: a , foliage 
denae; aP foliage pale g.l."een. 

In the ease of wounds, give dimen111i 0ns of two longeu1t 
Uitlil\, 

$, added to above symbols indicates a serious condition. 

~orm of top 1111 best described by the following diag:rsm111 
placed in the proper space on the tree sheet: 

A top pointed.; n . top round; t7 top flat, 

Beed erop data ilhould be recorded in the proper 111paoe 
on tho tree sheet as x, acanty; xx, moderate amount; 
YJCX, abundant. Clone eounta should be made on a oe.rta.in 
aeber of treel!I who111e position will pe:rmi t 111egregat:l.on 
of the COllEHI. 

Vigor 1!1J determined from ·the eize of the orown, deneit:, 
and color of foliage, form of top, length of intern.odes, oolor of 
bark, thiokn111111111 of bark, thiokn111111111 of annual layers in the b!U'k, 
'Width and depth o.t buk fissurei,, B:i.ze as related to agEI class, clE1° 
gree or dominan!iu,, :fr!iieclom from inJ 11r;r imd di se1iu1e1. l!ro iingle :I. t11111 
taken alone ean lu1 tu.en a11; im il'!fallible indicator of vigor.Trees 
with pointed tcpli)J IU'EI Uliltll!itlly TigO:t'Gl1UI, though r,lencler l.l:t'OWlUtd weak 
trees 11ometimes have pointed tops due to taillll'e tc develop normal 
1ide branche11. Similerly flat or round topped treee are usually 
l!!!,()king in vigox,, . though ope.n g.1."0W!l :v-igorou:11 treEIEI may have r,n1nd or 
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:tllil:ll tops reaul ting from ~ee1111:1ive gro'llfth of 1:1ide branchel!I, 

Under "'Crown Olass""the e>rdinar;v concepticm is alilsumed, 

From time to time the note keeper should. run tli.rcrugh the 
mer.iee1 of numberi. bei!'!g worked and call the cU.ameter man• 11 at ten• 
tion to any treel!I .mili!lil111<l.. Rubber bands help as markerl!I and l!lave 
thuinbi!'!g over completed llil!lries of sheets. At the tmd of @.i.ch da;y 
the notes for all tree111 measured should be cheeked over so that 
mi111sed trees can be loeated. 

A speoial effort" should be made to determin® and record 
the ca1u1e in c:as1u1 of death of tree11. 

General Plot »ote11. At the time of establilllhment com• 
plete notes should be tlllken in the field describing existing con• 
dition11 and what is done, For field and office use in future 
uamination111 a eompaot lilU!llBllU'Y should be made inoluding maps and 
photographs. The e1.llli!!'lAry 111:hould ahow, 

1. Forest, plot number, date e11tablimed,and reuamina.tion. 

2, Location, how reached, where to stay while working, 
where supplies can be secured, Location of water• 

3. Area, form, field notes, boundliU'y marks, magnetic 
variation, elevation, aspect, elopes, situation. 

4, Rethod11 of Beouring data. 

;. Date ot cutting. 

,. HE1tbod of cutting in detail, mowing original 91aYJ.d 
by e,.b.h. claeaes and stand en.at and left, Distribu­
tion before and after cutting, 

7• Type, percentage of species by volume board feet, 
original 111tand. 

8. Treatment, method of legging, t:bne and. method o:f sla.sh 
disposal, tire history, grazing history,origin of st~d. 

J. Site quality (based on 1o,g of highest trees in orig~ 
inal stand), soil, rock, litter, humus. 

10. Preoi;pita.tion, mean annual. (Other climatic data if 
obtainable,) . 

11. -tu1h, pereentage o:f area covered, species prEHiient, 
ground cover, give spe¢ies if indicative or site 
quality, or if' a:ffecti!'!g growth er reproduction. 

12. Reprodu«:tion, general liWlll9l'Y e:r condition, distribu­
tion and degree of stocking. l'otea on plots - or!ginal 
tally. 
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13, Lal!t tag set; nw1iber of trees tagged, location of 
!9Xtra tags. 

l4. Time required for completion; orew; oost11. 

11, Photopa.phs. Looatio1.1.. Purpose. 

16. J:aps. 

. Pltotain;a}hs, A fl!';W photographs should be ta.ken fr.om 
well oonsi~ere~ po nts to illustrate oondi tions immediately before 
and a:f'te:i;- out ting 8.l'.ld subsequent changes, 'l'o get satisfactory re­
peats the places must be marked on the ground and previous prints 
must be .carried, il'I thE:i field. Photographs furnish valuable evi­
denoe of ohapges in reproduetion, ground oover, etc. 

The 3-1/4 X ,½ si_ze eamera is the most conv1u1ient and 
should be use.d in thiii •stutiy, 

It is often necessary to _take such pictures under ad-
yerse light conditions. .An upos!U'e meter lessens the number ot 
failtu:-es, The l(JA i,ha..ded disc type is better than meet othe;r metei-s, 

Haps 

Sketch 1f.a.p, A generalized sketeh map sh0uld be prepared 
showing the location of the plot with relation to the public land 
IIUl"TSY and road11 by which it is reached, This large scale map mey­
be pla.oed in the margin or corner of the detaileci map. 

Detailed :na.:p, The detailed map should be prepared after 
the tree!IJ have bein. tagged and the 11u,ae1U"em.ente completed, A sea.le 
of 1• to 30' is convenient for plots up to 10 a.ores in area, This 
map should show: 

llea.rings aru,l length of boundaries; boundary stakes and 
wi tne1:11111 trees with bearings and di stances from stakes. 

Reproduction or other sub-plots. 

Tagged trees with species symbpl and number. For D~J 
$peoies eym'bGls 8.l'!iH WIP, • : JP, a,: Bi, A: 'IJF, o: ff,;,<. : xe • •• 

Sttimpe with spe1;:ie1:1 and diameters in inches. 

Ql;wnps of' brush and reprGlduction. 

atl'eam.s, rGla.ds, chutes and main i,kidd~ng trails, 

ilash piles; areas burned in slash disposal, 

l,arge logs, or rock outcrops which exclude reproduction. 
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Location of photographs. 

Direction and average slope in per cent, 

Contour maps are uaually not of sufficient value to 
justify the expense of taking elevations, 

'fhe detailed map can hest 'be made as follows: 

After the lJo,111cl.r~ries have been surveyed emd staked., 
the plot is divided into squares by setting temporary lathe 
stakes at two chain intervals in two directions at ri1_r,ht angles 
with a transit and tape, \'fi th a mapping radi UfJ of about a 
chain the minimum number of set-ups will be necessary if the 
first interior temporary stake is set one chain in each direction 
from one of the plot corners, The boundaries and temporary 
stakes are plotted on a sheet of mapping paper and this base is 
mounted on a pl,.meta.ble or traverse board, The plane table is 
set up over the first temporary interior stake in 011e corner of' 
the plot and oriented by sighting along the rows of stakes. Two 
slender pins with large round glass heads make a good alidade, 
One pin is set at the point corresponding to the station occupied, 
the othi~r being used to line in obJects to be mapped. Di stances 
;:,,re meiisured on the ground with u 100-foot tape and on the map 
with an engineer I s scale, 11• to 30 1 • 

lf contours a,re desired vertical a.ngles should be taken 
with the transit for the boundary and interior stakes, 

Two men can map ten acres in this wr,y in about five 
days, unleso the plot has dense cover or is very rough, 

rt would hardly seem necessary to enumerate the items 
that should. appear in the title of every map, yet there is 
scarcely a, map made of this character which has a complete title. 
The title should show: 

l, The project designation and title, ploj; number, 
name by which the plot is generally known, public 
land subdivision e,nd the national forest, 

2, 'l'he so1c,le, contour intei•va1 ( if u,ny), north point, 
magnetic variation, area, instruments used, date 
of survey, mwe of surveyor, and legend, 
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Rep:ro,duction S1.ib-plots. The purpo111e of liluch plots 1111 
to furnish a periodic :l.nvetlt0:ry of :rep:roduotion as an im.U.eatiori 
of progress in reatocking. Such S'lrips should not be expected 
to yield. im'ormation as to the reasons . for success or failure. 
They lilhould be established before any cutting .is done, A reu:-­
amirtat:i.on ru,ould lie rria.de following logging and again f'ollowing 

· slash disposal to get the percentage of the advance growth de­
stroyed by these ruiti vi ties. Annual reexaminations mould 1$1",'&"' 
11equently be made to follow the progress of restocking. Special note 
llhou.ld be made if seedlings of the cn.1.rrer1t year I s germination are 
included. in the tally. 

Cutting analyi:IEHll or enough seedlinglil to gi·ve everage 
ages of the above size classes should be lll!li.de on similar adjoin-
ing arE!a&, · 

ktensive plots should be in the form of mechanically 
located strips 6,6 feet wide, the center line 11mrked at the end1:1 
1md at one chain intervals by good stakes. The center line of 
stripl$1 should be located with a transit; elope d:I. stanees should 
be ta.ken on steep ground. Errors should be thrown into the la.st 
ohain length. It is esse11tial that the end stakes be referenced 
in e1.ach a. way that they can be accurately reloc:ated if disturbed 
by logging, Intermediate stakes are referenced at intervals de­
pending on ·the length of possible unobstruct(l;d sights. Refer~ 
enoing should be done by· tra.nsi t shots and accurate measurements 
from the stakes to small crosses chopped near the ground on two 
st.mw.s 1:1r trees which will not be moved by yarding. If' two 
stump!i! or trees can be found on opposite sides of the stake in 
such a position t:b.at a line between the erosses passes through 
the 111take, then tape measurements only are neeeesary for relo­
eation. 

The tally is kept separate by chain lengths on special 
forms designed for this purpose, Each chain length should be 
deseribed separately, giving the percentage of the area occupied 
by ground cover, rock, 111kidding trails, roads, l!llash piles,l!llash 
fires, loge, or other features affecting reproduction, The fol~ 
lowing symbols should be used: 

Slope, E!Cpress in per eent, 

,Seed trees, Species, digtam::e. direction: e,g, ,Y P - 100 18, 

Ligp.t,xxx, open; XX, half shade; X, full shade, 

Litter, o, none, X, faanty, lttss than ¼ inch deep; 
XX, moderate, t to l inch deep; XXX, deep, over 
l inch in depth, 

Rock, - Ground cover, and Brush as o, absent1 X, scanty; 
XX, mot!er&te; XXX, abundant, In the eaee of brush 
and ground cover give technical name and relative 
abuniance by species, 
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The strips a:re not mapped nor the 11111111111dling111 tagged. 
The tally should be made by 111pt11oi111111 and height olall!l'les, 111.111 
followe: 

o•-t•' ~1-1 1 • 1 1 •2 1 • 2'•l'. 31 .. 4 1 • 4 1 in heie.ht to 3,2" :l.n 4.b.h. 

SeedlingiJ in 111quaw oarpet C!l' bel¾.r clever and in tbtll open 111ay lie 
kept sepa.rate by u111ing different tally mark111, A stout cord to 
stretch be~een ,t1.ke111 along the center line, G<nd a stick 6.6 feet 
long notdled at 3. 3 :feet, are u1111tful in ex:a!llining the111111 llltrip111. 

Hore inten111ive reproduction eub•plots ehould be 1111111tab• 
lillllhed. on M!:: plots when the work of 111tudying natural reprodtu~tion 
and methods of euttil'lg. cu profitably be combined. The technique 
fo,r intensive :field 111tudy ot natural reprod1,1ction has not beer1 
wlllrked out in :O-j and. cam not be until a field station is availabl11. 

goat of Field Work 

Cost dep1H1.€1.111 to a large extent on the amount of de­
tailed. mapping, the area anGi d®tail of reproduction 1ub-plots, 
the UWl'!ber of trees per acre, the character of the crew, !IUl:lount 
of brush, and ohuaeter of topography". 

The Shasta plots, eomprising 36 acres with about 3 
acres of reproduction sub-plots, without detailed mapping, cost 
in 1911 about t7.30 per acre for field work. 

Remea.111ureme.11.t work 111 usually more cheaply done. In 
1916, ll& acres were reu:uuned at a cost of t9,l, per a.ere, 
In 1917, 6o a.ores w111re eitB.lllined. at a oost of $7 ,i'J 7 per a.ere, In 
1923 the Feather IU.TE!r plot Ill, jl ,2 acres wi tb 6 reprod1.u:tion 
pl<:1te, were :reexamined. at a cost of about t, ,40 per 11.cre. 

Oompi.lat:l.on of. Data for Me Plot111 

In ord.er t@ makt1 reliable periodic aomparisont11 it :l.1111 
11J1111u,ntial that each Sll:lt of field mea11ure11ui;nts be worked. up :ln the 
111ui.e wq. Ji'our llilp111Ci11.l Atl11.111 1d.ze pe:r1Unent record for111111 111.ri!I 
p:rovided for this purpo1ui. A 4B pencil and plain engineering 
style i;;f lett111r.ing t11hould be used throughout. The data are en­
tered and oomputed on the forme as follows: 

1. Sort the individual tree sheets (Form 561) by spe-
1111111111 and one ineh dili!Jll.eter claases. Sort each diameter olass 
i.nto <1rown ola1,.iH,lil, '!'h111 diameterl!I at the time of the first 
mea111t1raent serve. a111 the basi111 for grouping and no isubsequent 
r111arr11.ngement111 e.re made. Treea 3. (!lil tQ 4. ;'111 are placed in 
the 4-inch cilass, those 4.iSlil to ,., .. in the ,-inch cle.111111, eto, 

· l.:rrange number111 111eriall;y within the or own elaslllies, 



2. L:l.st the treuu1 on Forms !)62-A, 11111ing a iepa:rate 
111e:d.1111ii, of 111h.111ets fo:r each grpeoielll, Record the speoies :l.n i;m.e 
of the bl~kfll in. the upper left corner, not in Col. 2, Write 
thl!I inch ola1:11l111,s in large figures in the left margin at the be­
ginning of fl!aoh diameter class. Tree 11Ull'!ber11 only iilhould ap• 
pear in Column l, Liat the it trees firfilt, then the dmninant9, 
eodominants, inte:rm!lidia.tes and 111upp:r1111!11:u11i, Llilave two lin11e 
blank for totals and aTerages.at the end of each crown class. 
Lsave at least two additional lines dter the last tree in the 
diameter class for diameter olass totals and averages. Flaoe 
the ill!i tials of the crown elassolfl in the left hand margin or 
the sheet and the beginnings of the respective orown classes. 
Begin ea.eh tiameter cila1ui at onei of the heavy line!§. Use 
t11eparate li!heets ·ror the 4, , , and 6-inoh elas1:11?s in order to 
provide room, for new trees, which enter at subsequent E!ltamina~ 
tions. If new t:l:'el!l.111 app111ar at reexamination.a wllioh are more 
thu ii inches in. d, b .h., it mlV be a.l!lli5umed that they were over­
lookell at a pre·1riou111 in:.am:l.nati0n (if only 5' YEIIU'D have el!i!.pllled) 
and Duch trees 111hould be gr0uped with the original tree1 or 
with the new treel!J of f(lome previous s!iillllina.tion, depending on 
which group• ·they Mst nearly oorreepond to in size, 

" Record notee and tree desoriptioru1 by symbol® in 
~01 .• 6. (Basal a:-eas are not entered for each tree.) li'or 
trees wlueh die, wri tlil "'D1u1.d'" in ths proper 4ate eoll.llmle. 

The blanks in the upper right corner of :r-;'62-A, 
'"Area" and ijLocia.t1on~. an.d those at tlu1 mi4dle of the botto111 
tor volUlll.111 ta~les need :not be filled 1:n. 

3. Total the nW!l.ber, diameters, heights, and hf.l!ights 
to base of (IJ'Ov.J:l for each inch olasa. C11>mpute the average 
ti~eterlil, height11, and heights to base of crown. Obviously 
~r<>RlillH(S m1;1a1;1ureme11'11111, abnormal heigbts, broken or leaning 
tr111es, ete., are omi tt.111d in obt&ining the averages. J!nolcu1e 
figures not used in circles. (For the present the averageliil 

·or the ;aro\!m clalirnel!l will not be oa.lcml&ted for lie plote, l:11.1t 
the spaoei, are left for possible future use.) 

4. :ll:flter average board foot volumes for each inch 
olas111 12 inc.hes and. ev!l!:i.· to the nearest board foot in Ool. !i. · 
Interpolate tables. to the nearest 0.1 inch in d.b.h, anti l foot 
in height. Spe1.1ial volume tables are provided for l:o etudie.; and 
these only mould bs u.11ed, (Copies atta.ohsd). 

,. tran111ter to Form $62-B (one sheet for ea.oh 111pe­
ei®111) by inch ola.111111es, the a-verage cliameters in Ool, l, aver~ 
ag@ heiihts in Col. 2, total number of live trees in Col. 3, 
an4. nW!lber of dead trees :!.n Col, /£. Enter new trees separate-
17 in the spaees prfvi i.111'1 near the bot tom of the sheet. The 
ff,W odd inoh elasses Ulllually repreiJ!el'lti!id .above 36 inches IMY 
be written in con11ecut:i:1rely w:!. tho1.1t lllpao:!.ng tor the :l.nte:n-en-
i11g diwn.eters, · 
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6. Calculate the total basal area in each inch claae 
in Col. 4 to the neareBt 0.1 111q, ft., using a ba.111al ril.rea slide 
rule. 

7, Oalctiiate the total cubic foot velum.$· for each inch 
111lass in Col. , to the nearest cubic fcot. Special tables &-e 
provided f'o:r this purpose interpolated to o .1 inch in die.meter 
Md one foct in height, 

8, Total ColW1111e 3, 4, 5 ruui 6 at the bomtom of li'111rm 
,'62-B, ln th/ii line marked '"Total'" ente1• t.he tote.l for the orig­
inal t:rCl!eS. only, In the next line total the new tree.1!1. In the 
third line total ail trees. 

. 9. On a 1:u1:,arate work sheet oalculate by di!!llleter 
classes, the basal area, cubio feet, and board feet, for trees 
whieh died during the period. Use average dimensien111 of the 
~rees in the ineli classes to which the dead trees belong, at the 
beginning of the period in which the tree died, Place the total111 
.in the proper spaces in the lower right corner. Exp:re1:1s as per 
cent of total alive at the beginning of the period. 

· 10, Boiard foot volumes are not entered by diameter 
.classes on Form ,62-B. The total board foot volume for each 
species should be obtained trom the Form ,62-A and entered to 
the nearest 10 board feet at the bottom of the Form ,'62~». When 
the first measurements ue worked up, the ratio o:t board feet per 
cubic foot is caloulated for each species by dividing the total 

· volume in board feet by the total volume in cubic feet of all 
. trelll.lit 11.6 inches and over, Record this ratio at the bottom of 
·torm ,62a~. At subsequent exl:ll!l.inationB it is unnecessary to 
compute the board toot volumea by dill.l!l.eter classes. To obtain 
the total board foot voltlll!e, add to the total cubic foot volW11e 

· of trees 12 inches and c,ver the volume of those trees which have 
attained 11,6° in dimneter since the last measurement, as shown 
by El!XW!lination of the averages in the first 8 diameter classes, 
:1:ultiply thi11 sum by the board toot - cubic foot ratio entered 
at the bottom of Form 562-B, 

ll, Transfer the totals for all species from Form 562-D 
to the lower half of Form 563, Record species and plot totals 
in basal area to the nearest square foot, cubic feet to the 
nearest unit, board feet to the nearest ten, The headings on 
Form 563 are largely self-explanatory, In thf upper right cor­
ner should be r.ecorded the area of the plot in acres and the· 
length of eaeD period in years and fractions, 

On Form 563 the number of trees per acre lil,lld basal area 
per aore should be E11Xpres11H111i to one decimal, oubio feet per acre 
to the nearest foot. and board feet per acre to the nearest ten 
feet. 



Under "'TOtl!,l incrui.ent"' ·expre1u1 balilal area to the neu• 
est lilQ,• ft., cubic feet to the nearest foot, and board feet to 
the nearelilt ten feet, 

Under "Annual. increment per acre'", express basal s.rea 
to the nearest 0,01 111q, ft., cubic feet to the nee.re.it 0.1 cu. 
rt. , and board feet to the ne,a,rest foot. 

Express all pill'lrc.ientage valtu1e to one decimal exc~t an• 
nual percentagelil at tl:te right where two places should be ueed, 

C~ute the "'Total increment"' in basal area, cubic feet, 
and board feet, according to the following examples: 

(B.A, 191!0 - (B.A. 1910) = Net increment basal a;rea (B.A. · I) 

Compute the ••Annual increment per cent .. a.1:1 follows: 
BA I ' 
BA 1910 -. , equale n111t JH11riodio annual increment. per cent •. 

Each step in compilation work must be carefully checked. 

Form ;'62~D is intended. to indicate the condition of the 
stand. The principal causes of injury and death a.re written in 
the ~.Agent" column, In the six spaces lll'lder the date headings 
the following generalized diameter classes are written: 4•11, 
12•17, 18-23, 24-29, 30-3!, ttnd 36+. 

, The data on injuries is obtained directly from the Forms 
,61. The eases of injury IU'e first tallied in the proper spaces 
by the dot l!l;YBtem and the figures representing the totale entered 
later, These figures should represent the number of cases, not 
the number of injured trees, Thus a tree vii th both a fire scar · 
and a logging soar is taliied twioe, 

Ku.oh special informaticm. not provided by these forms 
must be aomputed on work sheets, 

It is very inllltri.u:iti ve to 111U!lllllari:11e the gross or poten­
till rate of growth for .trees of ;narious species, size cla:;;ses and 

.,. thrift clas1u,is. For this purpose the generalized diameter cla.s11e15 
l:i.8.ted above are usually sufticiemt. The e.ffect of•· entering new 
trees amt death must be e;J..illlinated by includiris in thEi averages· 
cmly th1>e111 trees which were present at the beginning. of a given 
period and survived thr1:1ughout. Where a 'tree, dies in a diameter 
elass the average muli!t iile recolll,puted for those that s1.u.Tivec!l. · 

Reproduction Data. In general data from .s'.tx-ips or 
. plots on ~ W'.'e1u11 are intended to serve &II inventories to cheek 
the progress of restocking or determine the extent· of damage due 
to ex:p,loitation. For theli!e purposes l!~ries on a unit acre 

"basis. in the claese, prcrvided for in the tally sheet$ will bta 
suffil)ient, : ' · 

\ 
!' 



Ptmched Card System, Unle111111 a large mass of data 
are to be worked up and close supervision can be given the 
worlt by an ex:perieneea person, the punohe~ ea.rd sy111tem will 
be found un111ati111factory, . The only saving thie 111y111tldl ac~ 
ccmpli111he111 1111 in the sorting and additions, a relatively 
minor plll"t of the compilation if Jorme 561 are ueed, The 
ruieeHn.iity of coding, 1;uu·d p1.mching, verifying, and the dif­
ficulty of checking, more than offset theee adTitntages. Fur­
themore, this 111yetem: providelil no, com:1,,lete copy of f:i.elll 
records for tutu.re u111ti!, there illl danger Gf 1011111 of iiiriginal 
.field record.Iii in shipment, and additional t:ima is lost in 
transportation and correspondence, 

\ 
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