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INTllODUCTION 

This manua l is for us e by fieldmen of t he Minnesota 
Division of F orestry in a c compl i shing ranger district forest 
inventory work essential to good management of s t ate -owned 
lands , and s upe r sedes pr evi o us ~aDua13 on this s ub j e c t . 

The proc edur~outlined a re designed to provide 
information necessar y fo r t ype acreage control. 

This type of inventory provides the dist rict ranger 
wi th al l field information necessary fo r sound daily timber 
administration. In addition to su~mary i n formatio n f o r over­
all planning, the range r will know s pecifi cally where timber 
stands are located that req uire attention, whe n they will re­
qu~re attention and, barring unforeseen damage, h ow"they 
s h ould be t r eated. In addit1 0n. forest development snd mul­
tiple land use data is p rovid ed. Land use cards make field 
data immediately available fo r reference. 

Since r ange r districts vary i n the amount of state 
land and value of timber types , some modification of pro­
cedures between districts is desirable. Such changes ma y be~ 
ma de following staf f consultation and approval. 

Loose- leaf assembly of this manual will permit any 
mod j flcati?n of general proc edures that becomes necessary . 

Explanation of procedures does not include elemen­
tary standard forestry practices that can beet be explained 
during area training sessions. 

Staff assistance will be p r o vided whenever needed 
prio r to . o r during , the period o f survey . 

All fieldmen sbould become familiar with the tech­
niqu es and procedures out lined . 
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PLANNING FOR DISTRICT FOREST I NVENTORY 

District fores t inventory, togethe r with distric t fores t management 
planning , is the responsibility of the regional fo r ester , a rea f o r ester, 
and their assistants . These r esponsibilities includ e the following: 

1. Establish o rd er and p riori ty for inventory or reinventory 
in the ranger districts . 

2. Provide for necessary trainin g o f personnel (staff assistance 
should be requested when necessary) . 

3 . Establish necessary modifi ca tion of procedures to fit the 
district in question (with staff approval). 

4 . ConSUlt with game and fish personnel and ot her cooperating 
agenc ies concernin g multipl e use l:.equirementso 

'. " 
5 . Assign necessary personnel . (Assignment of personnel to 

specific survey work at regul ar i ntervals has been effec­
tive) . 

6 . Provide necessary equipment a o d t ransportation . 

7 . Consult with staff personnel as f requ ent ly as necessary 
concerning specific problems . 

Comnar tmentation of some districts is desirable. La nd s outside state 
forest s ~hould be separated from l ands within state fo r ests (see Circular 
Let ter, 51 - State Forests , Sec. }), sinc e la nds outside stat e forests will 
not require 100% field examination of merchantable types. Where a ny dis­
t r ict includes more tban one county . a separ ation by counties must be made . 
Other compart ments may be establ ished to delineate t ype of timber sale 
areas based on a cc essibility. As field work progresses , s uch compartment 
bounda r ies may be adjusted in accor dan ce with additional fie ld informat ion 
obtained . Do not make more compartments than necessary because th is compli­
cat es data comp~lation . 

In most cases, districts containing less than 10,000 acr e s of produc­
tive state land can be c ompleted by the dist rict r anger with whatev er area 
a ssistanc e is necessary _ Larger dist r icts req uiring additional personnel 
must b e planned as a special proj ect th r ough the r egional a nd s taff 
f o resters . 

A survey progress wal l map shoul d be posted prominently in the dis ­
trict office to aid daily work p l a nning. A red "5" is to be entered on 
all state - owned descriptions , one d i agonal red line entered when the land 
has been type-mapped, crossed with apother diagonal r ed line when t he land 
has been f ield checked , and colored solid red when the land use card has 
been completed . 

STEPS IN ACCOMPLISHING DISTRI CT FOREST INVENTORY 

Preliminary Office Work 

Aerial Photograph Type -Mapping 
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Type 

Aspen 

Section lines 
type-mapping . 
Manual . ) 

and corners are 
(See Pages 13, 

placed on the photos before 
14 and 15 of Aerial Photo 

State land will be ~ype -mapped on matex by the person most 
qualified through familiarity with the district and avail ­
able pho tographic prints. This will usually be the district 
ranger . Inexperienc ed personne l must be trained in the use 
of the stereoscope and should frequently field check photo 
mapping until skill is developed. The aerial photograph 
manual should be reviewed prior t o t he star t of type- mapping. 

Where pho tography is o l d or of very poor quality, type­
mapping must either be done on t he g round or deferred until 
new photographs are available . In some cases , poor photo­
graphs have l imi ted use in locating areas of merchantable 
timber or in l ocating landmark features for field reference 
starting points . 

Classification of timber types as to main species, size 
class and density can be determin e d from stereoscopic exami­
nation of photographs . Standard cover type, size c lass and 
density sy~bols, which together make up the timber type 
"condition c l ass" , are as follows : 

I . Cover Types 

A. Timber Producing Types 

Type 
Symbol 

A 

Type Description 

More than 50% tre~bling or large tootb aspen 
and paper birch - aspen predominating. 

Paper Birc h Bi More than 50% paper bir ch and aspen - paper 
birch predominating . 

White Pine w 

Norway Pine N 

Jack Pine J 

Black Spruce· 5 

Tamarack T 

Spruce-Balsam 5B 

More than 50% pine with white pine ou t weigh­
ing Norway and jack pine. 

More than 50% pine with Norway pine outweigh ­
ing white and jack pine. 

More than 50% pine with jack pine outweigh­
ing white aod Norway pine . 

More than 50% swamp conifers with black 
spruce outweighing other species . 

More than 50% swamp conifers with tamarack 
outweigh ing other species . 

A mixed hardwood-coniferous type char acter­
ized by substantial quantities o f white spruce 
and balsam fir - balsam fir predominating. 
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Type 

White Spruce 

Northern l..Jhite Cedar 

Northern Hardwoods 

Oak 

Bottomland Hardwoods 

Ash 

Balm of Gilead 

Type 
Symbol Type Description 

SBs Same as SB but with white spruce predominat ­
ing. 

c 

M 

a 

E 

Sa 

Eg 

More than 50% swamp conifers with white cedar 
outweighing other species. 

More tha n 50% northern or upland hardwood 
species . (Maple, yellow birch , basswood, etc.) 

More than 50% oak. 

More tben 50% bottomland hardwoods. (Ash, 
el~, balm of gilead, etc.) 

A bo t tomland type composed almost entirely of 
ash. 

A type composed almost entirely of balm of 
gilead or of balm of gilead and aspen with 
balm of gilead predominating. 

- May be an upland type as on the North Shore. 

Type 

Grass 

Upland Brush 

Lowland Brus h 

Offsite Aspen 

Scrub Oak 

Duff 

Lowland Gra ss 

B. Pot entic l Timber Producing Types (Defor ested) 

Type 
Symbol 

G 

UB 

LB 

Ax 

Ox 

D 

LG 

Type Description 

Upland grass or weed area in the forest less 
than 10% stocked with commercial tree species. 
(A13o applie3 to abandoned farms where no 
farming or grazing is done.) 

Upland brush in forest a reas less than 10% 
stocked with commercial tree species. 

Lowland brush on potential commercial forest 
land, less than 10% stocked witb commercial 
tree species. 

An aspen type in which aspen wil l not pro­
duce sound merchantable pulpwo~d . 

A scrubby oak type which will produce only 
fueh/ood ::Iateria l. 

Low herbaceous cover only , or litter and 
herbaceous cover . (Ferns or annuals.) 
(Generally only used as an understory desig­
nation.) 

Lowland grass area capable of supporting a 
commercial forest. 
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C. Nontimber Producing Types 

. 
TyPe 

Nonproductive Swamp 

Christmas Tree Bcg 

Type 
Symbol 

Sx 
Tx 
ex 

SX5 

Type Description 

Spruce , tamarack , or cedar bog, in which 
t rees will not p roduce standard pulpwood 
or cedar products in 100 years. 

Spruce bog which is nonproductive for timber 
products but will make Christmas trees . 

D. No nfcrest Type3 

Type 

Farm 

Industrial snd 
Residential 

Rec r eational 

Water 

Rock Outcrop 

Sand Dunes 

Mar sh 

Muskeg 

Type 
Symbol 

F 

I 

R 

L 

RO 

SD 

Mh 

M5 

Crop , 
l a nd . 

Tvpe Description 

orchard . or pasture but not farm wood­
Fenc ed farm woods less than 10% 

stocked to forest trees will be considered 
open pasture. (To be used only where the 
area is actively farmed , g razed, or used fo r 
hay production.) 

Platted areas used fo r industry or reside nc e . 
Also roads . railroads , cut out rights-of-way, 
etc. 

Recreational a reas including forest lands 
where timber is reserved from cutting . 

Lakes, ponds, and di tches . 

Rock ridges or knobs either bare or vnly 
sparsely covered with vegetation which will 
not be of commercial importance . 

Sand dunes including sandy beaches . 

Marsh land incapable of supporting a commer­
cial forest . Inc ludes wild grass, cattails. 
cane g rass, some wll10w or other scattered 
lowland brush. 

Nonproductive peat land with a vegetation 
con sisting of mosses, and low shrubs such 
as leatherleaf, l a urel , laborador tea, 
cranberries, bog birch , e tc. , but not tall 
willows, alder, dogwood, etc . , not-capable 
of supporting a 10% stocking of commer cial 
species, but often char acterized by scat­
tered severely stunted black spr uce and 
tamarack of less than site index 23 at 50 
years . (There s hould not be stumps or large 
snags showing evidence of fo r mer commercial 
stand. If so, the land probably belongs to 
lowland brush . ) 
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Type 
Type 

Symbol Type Description 

Nonpermanent Flowage LF Nonpermanent water sources such as beaver 
f lowages. 

II . SIZE CLASSES 

Each type will be classified i nto one o f the fol lowing 
size classes : (Saw timb er s tands are measured i n bd. ft. i 
pole timber standR are ~e8su red in cor ds i and r estocking 
stands are measured in number of trees.) 

A. Merchant able Size Cl asses 

1- Large saw timber ( 15· ) . Most o f board f oot volume 
is in trees 15.0 inches DBB o r larg er. 

2. Small saw timber (9-15). Most of board f oo t vo lume 
is in trees less than 15.0 i nc hes DBR. 

3. Pole timber (5- 9). Most of the merchantable cord-
wood volume is in t rees between 5.0 to 8.9 inches 
DBH . 

B. Resto cking Size Classes 

1 . Saplings (1 - 5). S t ands of trees rang ing between 
1 . 0 and 4 .9 inches DBB. 

2 . Seedlings (0- 1 ). Young stands o f commercial tree 
species from 1 foot high to 0 . 9 i nches D-~H . 

The foll owing tabl e shows size classes by diameter c lasses 
and map designation: 

III . 

DBB Class Map Designat i on 
Size Class in Inches of Size Class 

Large Saw Timber 15. V 

Small Saw Timber 9-15 IV 

Po le Timber 5- 9 III 

Sapl i ngs 1-5 II 

Seedl ings 0-1 I 

DENSITY OR VOLUM£ CLASSES 

Merchantable t ypes will be class ified according to vol­
ume per ac re . Restocking types will be c lassified acco rd i ng 
to the numbe r of stems per acre . The density snd volume 
r ange of each size class is l isted below . 
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Size 
Class 

Seedlings 
0 -1 (I) 

Saplings 
1-5 (II) 

Po le Timber 
5-9 ( III ) 

Sm.l.Saw Timber 
9-15 (Iv ) 

Lge. Sa w Timber 
15+ (v) 

Very 
Poor 
( . ) 

• 

• 

1-3 Cds/A 

500-1300 
Bd . Ft. /A 

500- 1300 
Bd . Ft ./A 

Density 
Poor 

( . ) 
200-Boo 
Trees/ A 

100-400 
Trees/ A 

3-7 Cds/A 

1300-2500 
Bd . Ft . / A 

1300- 4500 
Bd . F t . / A 

or Volume 
Medium 

( " ) 

BOO-1400 
Trees/ A 

400-700 
Trees/ A 

7-13 Cds/A 

2500-5000 
Bd . Ft ./A 

4500-B500 
Bd . Ft. / A 

Class 
Good 

( '" ) 

1400+ 
Trees/ A 

700+ 
Trees/A 

13-20 Cds/A 

5000-Booo 
Bd . Ft./A 

8500-13000 
Bd . Ft./A 

· Classification not used fo r seedlings and sapl ings. 

Very 
Go od 

( t tll ) 

• 

• 

20+ Cds/A 

8000+ 
Bd . Ft./A 

13000+ 
Bd . Ft . / A 

The v ery p oor volume class is used only to indicate high value 
t rees such as pine or valuabl e hardwoods . When us i ng this classi­
fication , always show the understory . The understory will be used 
for ac reage summarization . 

Classi f ication of Timber S t ands 

Stands are often c omposed o f more than o n e c rown layer a nd 
this s urvey recognizes a two-story classification . In merchant­
able stands, t he understory is defined as -- The type c lassifica­
tion that would exis t if the main s tand were clearcut . An 
understory will always be shown . 

Where there is no layering of timber stands , t he ground cover 
will be indicated a6 the l ower layer. 

SIll' 
LB 

or J III I I 

UB 
or N IV ' 

G 
or J ' III "" 

D 

Where two layer s o f differen t cover types are p r es en t I each 
layer is identif1ed with t he main s tand shown i n parenthesiB~ 
Other things being equal , tbe larger size class will be favored . 
Saw timbe r always takes precedence except where pole timber is a t 
l east t wo stock2ng classes greate r as in the following examples where 
the tupe c lass o r main stand is shown in parenthesis : 

( A IV' ) 
SB I II ' 

( A IV ' ) 
SB III" 

A IV' 
( SB 111 '1 ') 

In the case of two-s t ory pole timber and reproduction stands, 
it i8 not necessary to use parenthesis , since a merchantable size 
class always has precedenc e: 

A I II" 
SBII' " 
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In the case of small and large saw timber (IV and V), always 
use the size clas s designation with the greater volume. Never 
use a V/IV classification. For example : 2500 bd . ft . of size 
class IV and 2600 b~ ft . of size class V wo uld be added together 
to make 5100 bd . ft . with a stand classification of VI '. 

There is a definite break between saw timber and cords in 
computing density . If a stand is mainly pole timber with a smal l 
volume of saw timber, the saw timber volume is ~ converted to 
cords and added to pole timber volume to determine pole timber 
density and vice versa . For example: 1300 bd . ft . per acre of 
Norway pine growing above 19 cords per acre o f spruce- balsam 
would be shown as follows : 

N V' and not as SB III " ' I 
(SBIII"') 

Course Lines of Travel 

Following completion of the t ype map, course lines are ~~awn 
to cross all merchantable types within state forests. The lin~6 
should be either in cardinal directions or 45 0 angles with arrows 
to show direction of planned travel . ( S e e figure 1 . ) 

METHOD OF LAYING OUT COURSE LINES TO FIELD CHECK THE TYPE MAP 

Scale 4" = 1 mile 
Area 320 a c res 

Figure 1 - Preliminary 
type map on matex or 
map sheet prepared from 
the aeria l photograph 
with stereoscope . Note 
course lines intersecting 
all merchantable t ypes . 
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Figure 2 - Completed 
type map as it is to be 
transferred to the l and 
use card . (See com­
pleted card on Page 14 . ) 

Fiel d Work 

Field information will be obtain ed while t h e crew is follo, ... 1ng 
the prede termined course line as indicated in Figure 1 . The f iel d 
notes f o r each t ype may be r ecorde d eithe r directly on the land us e 
card, i n a pocket note book , o r on a sheet of paper ke~ i n a tatum. 
In any case , t he appropriate not es must be later t rans fe r r ed to the 
card. 

The f o llowing fiel d ir.format ior: tdl l be o btain ed a nd noted for 
eac h merchantable t ype wi thin state f orests : 

A. Correct ion of Type Classifications 

Thi3 is a check on the original ~ erial photog r aph type - map­
ping and any nec essar y co rrections ~u= t be noted. Since this 
surv ey proc edure is a i med p~i~arily at obtaining accur a te t ype 
acreage figures for type a r ea manageme n control, only enough 
volume plots will be taken to ac cura tely clas sify th e type . 
The number of plots requi r ed will vary with the densi ty a nd 
spec i e s var iation within the type. Fo r example : A s pruce-bal­
sa~ t y pe consisting of scattered s mall patches of ti~ber will 
b e oo~e di ff icult t o classi fy . As ski ll and e xperienc e is de­
veloped , it c an b e ex e cted that fe wer plots will be nec essary 
and that accurate classifi ca tion o f so~e even aged types can be 
made with few or no sample plots . 

I n mixed t ypes planned for cu tt i ng , the ~erc ha n table 
species should be noted f o r en trance o n the land card . ( See 
Page 15 , Completion of Land Us e Card .) For example : The SB 
type migh t con t ain balsam , spruce and a spen o r j ust ba lsam. 

Wh en sample plots ar e necessary , e ither fixed radius, 
strip or Bitterli ch plots are acceptable , a nd severa l k i nds of 
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volu~e t a bl es are a va ilable for r e fer e nc e in the Appendix. 

A high degree of accura cy is required in type classifica­
tio n. Su pervisory a nd staff personnel will make field inspec­
tions o f c ompleted work. 

B. Sample Tree Data 

At l east o ne sample t r e e will be measured in each type to 
determine the a g e aod total height. Thes e two fact ors t ogether 
are used t o obtai n s it e. The select i o n o f sample trees must be 
in a c cordance with the following: 

1. They s hould b e e itber do minants o r c o -domina nt s . 

2. The trees selec ted shoul d be 
t e nds to favo r i n th2 t ype . 
a ll cases, the type specie s . 

o f the specie s management in­
This i s us ually, but not in 

3. Tbe trees s elected mus t stand on a spot typical of the 
sit e . 

4. The trees shoul d b e fre e of dis eas e a nd ch ance ~alfor~ations 
that affect height g r owth and free enough of comp etition to 
refl e c t what t he s ite c a n acc omplish in tree gr owth . It 
s hould nei t he r be suppress e d , open- gro~: n , or a s uper tree I 
but of goo d f or m and wi t h a thrifty looking crown . 

Averag e type a g e i s determined by boring dominant or co­
dominant tre e s at Diameter Breast Beig ht (DBB) and adding the 
number of year s requi red to reach DBB . The fo llowing table 
shows the numbe r o f y ears t o be added. Sample tree ages are 
averaged t o obta in stand B$ e . 

AVERAGE NUMBER OF Y!:ARS TO R!:ACH BR:;AST HEIGHT 

Good Poor Good Poor 
Species Site Site Species Site Site 

Aspen 1 2 Maple, Bard 8 15 

White P i ne 8 12 Maple , Soft 2 4 

No rway Pine 6 10 Ash 8 15 

Jack Pine 5 8 Elm 4 8 
. Black Spruce 10 20 Basswood 2 4 

Tamarack 5 10 Balm of Gilead 1 2 

Balsa:::! Fir 10 20 Oak 3 6 

~/hi t e Spruc e 10 15 

Cedar,N orthern Hh . 10 20 

"Birch, Paper 2 4 

Birch, Yellow 8 15 
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The relative position o f dominant a nd c o - dominant trees in the 
timber stand is indic a t ed below : 

D = Dominant Trees 
I = Intermedia te Trees 

C-D = Co- dominant Trees 
o = Overtopped Trees 

C- D C·D C-D D 

o 

Total he~gh t of each sample tree i s measured to the near­
est f oot with an a c curate s t ick hypsometer, Abney level or Haga 
Altimeter . 

Site index is t h e a v erage he i ght of dominant and co- domi­
nant trees a t a g e 50 . By measuring a ge and total height from 
sample trees and referring to t he site c urves in the Appendix, 
Page VII, the capa c ity of t he t ype t o grow ti:nber can be 
measured . Site classif~cation is necessary to determine rota­
tion age sin c e the same type class growing on different sites 
wi ll ma ture at different ages . Rotation age is used in the 
computation of the a nDual rec ommended cut, and in establishing 
the cutting re c ommendations . 

The five levels of site quality shown on the site curves, 
Page VII.. are : 

1 . Exc ellent 2 . Good 3 . Medium 4 . Poor 5 . Very Poor 

The red oak s ite c urves a re used for a ll of the hardwoods 
except aspen , balm of g i lead a nd birch . The aspen curves should 
be used for balm o f gilead sample tre e s . A separate site curve 
is shown for bir ch . Site index for seedling and sapling stands 
under 20 years of age c an only be visually estimated . 

C. Management Rec ommenda ions 

This is an a l l i mport ant consideration which must be de ­
cided in accordance with age, site , conditio n , and other mul ti­
ple use possibiliti es of t he t ype under examination . Each 
mer.chantable t ype wi ll be reco mmended either for c utt ing in 0 
to 5 years , 0 to 15 years , or reserved . In addition, the 
method of cutting wi ll be indica ted as clearcut (cc) or partial 
cut (pc) . Other spec ial recommendations should also be noted. 

D. Forest Development Re c ommendat i ons . 

There are many a c res of deforested state land in need of 
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planting or oth er special treatment to ~ke them productive. 

Deforested l a nds or other lands that appear to require de­
velopment on ae r ial pho t ographs should be examined and plant ing 
or other re c ommended treatment noted and finally recorded on 
the land use cards und er "Forest Development Plans". This can 
usually be done as such areas are encountered while enroute to 
merchantable types . Ordinarily , enough information can be ob­
tained in this manner to per mit the formulat ion of d i st rict 
fo r est development plans wit hout unduly slowing t he overall 
progress o f the survey . 

I t is expected that detailed plans for forest development 
must be made eac h year to supplement survey information . (This 
is similar t o t he need for timber appraisal work for t imber sales 
f ol lowing sur v ey c ompl e t ion.) 

E. Recreational Use of State Lands 

Due t o the great expec ted increases in popul ation, more and 
more public land mus t be utilized for parks , campgrounds, home­
sites , hunt i ng areas , and ~ultiple uses , in addition to timber 
p roduc tion . 

When area s are encoun te r ed that have a high va lue for u ses 
o t her than t imber produc tion alone , such information should be 
noted on the land us c card~ for fu tur e reference and incorporated 
into the district management plan. 

F . Stagnant Swamp Christmas Tree Types 

Long a nd t edious examination of SXS types will be avoided 
and relian c e placed on aerial phot og r aph type-mapping, together 
with previous Chr istmas tree sal e records . On-the-ground exami­
nation should be limited to brief checking of the type classifi­
cation where aerial photographs o r other records are not adequate 
to identify the t ype . 

Final Office ~':ork 

Final office work consists of the compl etion and entry of a ll 
data on the land use cards, compilation of the various type data, 
computation o f the allowable cut . and writing of t he district f orest 
management plan . 

1 . Complet i on o f Land Us e Cards 

All pertinent data obtained in the field must be t r ansfer­
red to the land use car d . (See back of land use card , Page 15 . ) 
A car eful check of the cards sho uld be made to see that a ll work 
is completed such a8 entering type acreages , etc . However. 
vo lume entries by types are not required on the back of the card 
he aded "Species and Volume " . In this space . the important 
species in mixed t y p es s hould be shown together with other perti­
nent notes . 
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The corr ected forest type map is entered on the front of 
the land use card together with the description, date of exami­
nation, names of estiQatcrs. scale o f ~ap , and state land status. 
A map 8cale of 4" t o the oile is preferred. but the 8" to the 
mile scale ~ay be used where the detail for small acreages must 
be shown. No other scale should be used . 

The border of the land use card i s used for McBee system 
so rting. All applicable holes a re punched or cut out to the 
card margin as indicated on the co~pleted card. The information 
needed for this punching is obtained elsewhere on the card o r 
f r om land ownership records. 101here species are shown on the 
card margin, the principal ~erchantable species are punched . 
In mixed types , this may be more tha n o ne species. Do no t punch 
un:::lerchantable species . The pu nching of " A" under a species 
means that this species i s suitable for a uction sale. The punch ­
inch of "l" means the species i s recommended for cutting in 0 - 5 
years. The punching o f " 2 " means the species is r ecommended for 
cuttink in 0 -15 years . The p unch i ng of fiR" means reserve. 
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Completed Land Use Card 
( Front Side) 

Legal Description: 
Township: Range West: Land Status: 

1. 0 

\ 
f nne 

••• 

Reserved 

• • 

••• 

Trust Fund 
(School) 

• • •• 
Not for Auc.Sale but Sec.l or 
other sale . (If punched, it 
would mean spruce to be sold 
at auct i on.) 

- 14 -

Use Status: 
Description 

State Forest 
Status: 

Rec. 

In State 

SEt. 1(, 

If " · 1 "'ILL 
STATE LAND 

STATUS 

OENSITY. AG' CU.$$ 

5lcrro,", COlHU fOUNO 

To\be cut in 0-5 years. 
(If 2 punched, it would aean 
cut in 0-15 years.) 

• • 

~~--------------------------------



r-. 

• • 

Descriptive features not ed on tbe map portion of t he card 
incl ude cover types , type acreage , cor ners tound, bearing t ree , 
yellow tag, roads and trail s , lake , stream wi t b directio n of flow, 
state ownershi p . 

Completed Land Use Card 
(Back Side) 

notes . 

•••••• . ... ~ 

• • • • • • • • • 
~,----,.,.u- • 

• • • • ••••••••••••••••••••••••••••••• 
Merchantable types are listed first, followed by non- merchant­

able, deforested, and non-fores t types. The type letter is entered 
in red tor each type requ~ring cutting within 15 years. 

Vo l ume need not be shown under "Species & Vol ume". In this 
space , show the species and approximate percentage of each, by vol­
ume, in mixed types to be cut and any other pertinent information. 

- 15 -



Under the "Remarks" column, show age, site, and treatme nt 
p r escribed . For example: 100 , G, cc, 0-5, means 100 years o l d, 
good site , c learcut in 0-5 years. 

2. Compilation of Field Data 

Assistance should be requested for tbis phase of the work 
if p revious experienc e is limited . 

Some vnriation in procedure between districts is accepta -
ble if the end resul t is comparable to the summa ry information 
obtained in the following manner . IBM may be utilized in some 
distric ts .... here larg e acreages of State land and important :nanage ­
ment c onsiderations are involved. 

Large accoun t l.ng analysis sheets (14" x 25)411) may be used 
to list type a c reages fro~ the land UDe cards for each compart­
ment as indicated below. 

III ' 

Cut Cut 

Merchantable Types 

Compartment No.1 

Aspen Type Acreage 

III " III ' ,t I I I ' , , I 

Cut Cut 
0- 5 0-15 Write 0- 5 0- 15 

Yra.Yrs . Res . 
Write 
orr 

Cu t Cu t 
0-5 0- 15 
Irs . Irs . 

Writ e 
Res . Off 

Cut Cut 
0-5 0-15 
Yrs . Yra . 

Writ e 
Res . Off Yrs.Irs. Res. Off 

25 1 0 100 

5 0 

o 10 

etc. 

o 
15 

5 

o 
o 

Tota1s; __________________________________________________________________ __ 

The various c ompartment totals may then b e tabulatod to ob ­
tain the dis tr i ct merchantable type totals by cutting priority. 

Tabulation of non-ocrc hantable typc acreage may be aCCOM­
plished in the following manner : 

Camp . 
No . 

1 

Total 

2 

Total 

• 0-5" DBR 

A B 

Non-Merchantabl e Types · 

Type Acres 
N J S T SB 

- 16 -
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Deforested, non- productive an~ non -forest typ e acreages may 
be compiled a 3 follows : 

Camp . Deforested Type Ac res 
G UB LB Ax Ox D LG 

Non- Productive Type Acres 
SX TX ex SXS 

Non - Forest 
F I 

Acres 
Etc. No. 

1 

Total 

2 

Total 

Ta bulation o f f o re s t development information may be accom­
plished as f ollows : 

Forest 

Description Planting Release 

Development 
Trea tment 

TSI 
LB 

Su~ary 

Required - Acres 
Possible Planti ng 

OB Offsite Types 

This t able sh ~uld be filed and kept a vailable for seasonal 
us e . Add to it as fu r the r information is gathered . 

3 . Annual Cut Computations 

The field recommended annual c u t for each compartment can 

Etc. 

be determined by divi di ng t he total acreage o f each merchantable 
typ e reco~ended for c utting by the r ecommended pe riod of cut . 
Example : (S e e Pag e 18) . However, the field annual c ut figures 
must be c ompa r ed with ideal area regulation cut. If there i s an 
appreciable differenc e , it is necessary to ad jus t the fi eld r ecom­
mended cut where ty pe c ond i tion will per~it . 

The area regulat i o n annual c ut is obtain e d by dividing the 
total acres of even aged type by the rotation age , and the total 
acres o f uneven aged t ype by the cutting cycle. Example: (See 
Page 18). 

Rota tion age w11 l va r y with site . (See rotation a g es by 
site index, Page VI . ) Be ~ t e r sit e s c apable o f producins good 
saw timber s hould be he l d long en o ugh to p r oduc e larger s ize 
product ~. Where t he re i s mu c h sit e variability within a given 
type, it will be necessary t o analyze the various sites car efully 
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to arrive at the average rotation age. 

Fie ld Rec omme nded Annual Cut 

Exampl e: 1422 Acres A III' Cut 0-5 
1422 

5 
= 284 acres 

4550 Acres A III' Cut 0-15 lli2 
15 = 303 ac res 

2380 Acres A III " Cut 0- 5 2380 
5 

= 476 acres 

8250 Acres A III' , Cut 0-15 
8250 

15 
= 550 acres 

etc. etc. 

42 Acres A IV' I I Cut 0-15 
42 
15 

= 3 acres 

Total 40 , 000 Acres Aspe n Type 4,607 ac res 

Area Regulation Annua l Cut 

Example: 4500 Ac r es A I V 

Total 

35.500 Acres A III Ro t ation Age = 45 yea rs 

~O , OOO Ac res A II 

90 ,000 Ac res As pen Type 

901;~00 = 2, 0 00 acres pe r year . 

If adjustment is feasible, the 4 . 607 ac r es cut per year as 
shown in the first examllie should be reduc ed tow#l rd R Cll t of about 
2 . 000 acres p er year by reserving some of the type a reas in better 
site which were slated fo r 0 -15 year c ut according to field recom-
mendations. . 

In determining the ac r eage a llowable cut , it mu s t b e kept in 
mind that o ur goal is to a rriv e at the ac reage cut that will even­
tually provide the highest possible sustaine d yi eld whil e kee pin g 
l osses at the lowest possible level. In so:ne types . g ro'.tJ ing stock 
must be built up to improve p r oduct ion r ates. The ratio of saw 
t imber and pole timber to rep r oduc tion acreage is very important 
in this respect . An ideal ratio LS in th e neighborhood of 40% 
sawtimber and pole timber to 60% reproduc tion. 

4. Conversion to Volume 

Management cont r ol in th e district is by type acreage j there­
fore, volume is of importance only for public information, att r ac ­
tion of industry. etc. Annual cut vo lume information by type is 
obtained by multip l ying a verage per acre volumes by the type acre: 
age . Ave r age volumes per acre for the v a rio us types will be sup­
plied by the s t aff in the fo r m of stock tables bas ed on p revious 
survey information . 

- 18 -
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PR3PARfl.TION OF THE MANAG~ENT PLAN 

M8nage~e n t policies wi ll be estatli3hed f o llowing ~n ar.alysis o f th~ 
info r :na tion ob t ained f r om th c ~ur v ey Elnd c onsu l tations t·,ith other land :nanage ­
men t agenc ies c o nce r ned i n th e d is tric t ' .... h~r e the s u rv ey has been conduct ed , 
such as the Division of Gam e llnd Fi3h a nd the Division o f S ta t ~ Parks . The 
district r ange r wil l c omplete th e ~anagemen t p l an , d ra wi n g on th~ a dvic e ~n d 

assis t ance of a r ea and regiona l per sonnel a nd the s t aff f o r este r in Cha r ge 
of inv en t ory . Hanagemen t plans should b e as brief as poss ibl e and 3 till con ­
tain essentia l info r ma tion . The sugges t ~d outline f o r th e district mana g e ­
ment plan may be mod ified as varying c onditions i n the district rea uire . In 
a ddition t o the discussion, show s tatis tica l data by circle graphs and s hort 
tables where applicable . Following review by reg i onal pe r s onnel and the 
s taff forester, th e compl e t e d manageme nt plan i s sub~itted to St . Paul for 
a pprova l . 

Th e f ollowinb management p l an o utline wil l b e adequate f o r mos t dis ­
trict s : 

Intro duction : 

One or two pa ragra phs of locat ion , h i s t o ry, compartmentation , etc . 

La nd Owners hip: 

Ratio of Sta te land t o tot o l a cre age i n district and brief dis ­
cussion of any in te r esting fact o r s . 

Kind of L and 

Conservation 
Trust Fund 

Ta bl e I 

Acqu ir ed - Fo r es t ry 
Ac quired - Game & Fish 
Ot he r Pu b l ic 
Privat e 

Total 

Type Cla ssifica tion: 

Acres 

Vlha t are th e mo r e importan t t y pes? Give perc entag es o f tota l 
f o r est a rea for two o r t h re e mos t im~ or tant . 

Cover T:vne 

Aspen 
J a c k Fi ne 
No r. Pine 
et c . • 

Ta bl e 2 

~~ze Clas s (Acr es ) 
Sa,.. Pole Repr . 

Total Tbr . Prod . -
Deforested 
Non-Product i ve 

Total For. Land 
Non-Fo r est 

- 19 -
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Volume: 

Brief discusGion of most i~portant species and percent of total 
volume, etc. (One paragraph). 

Species 

Aspen 
Black Spruce 
Balsam Fir 
Other Species -

Total 

Table 3 

Cord s M Bd. Ft. 

-Lump together minor types and species . 

Recommended Cut: 

Brief discussion of past drain and allowable cut by important 
types and species. (One or two short paragraphs . ) The recommended cut 
should be shown by compartments with a district total when more than one 
compartment is present. 

Cover Type 

Aspen 
Spruc e 
Jac k Pine 
Tamarack 

etc. 

Species 

As p en 
Black Spruc e 
Balsam Fir 
Othc!' Spe c i es 

Total 

Management Methods: 

Table 4 

Table 5 

Recommended 
Annual Cut 

(Acres) 

Recommended 
Annual Cut 

HBF Cords 

Ve ry b r i e f cisc uGsion o f cutting methods for each of the most im­
portant types . 

For est Development : 

Brief disc ussion - amount of planting stock by species required, 
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nature of site preparation needed , release work, etc. 

Markets : 

Planting 
Releas e 
TSI 

Tab~e 6 

Possible Planting 

Acres 

Discussion of local markets, problems and possibilities. (One or 
two par agr aphs . ) 

Multiple Use : 

Recreation , game m~nagement and other pertinent considerations as 
applicable to St a te lands in the district . Discuss any possible camp­
ground locations , needed roads , lakeshore use, watershed problems, 
recommendation for game management, etc. (One to five brief para­
graphs, depending on impor tanc e of multiple use in the distric t. ) 

USE OF MANAGEMENT DATA 

The tools o f management are t he written management plan a nd the l and use 
cards . Maximum us e should be made of the completed land use cards to locate t i m-

~ber in the greatest need of cutting , to locate specific products in need of c ut­
ting, and to p l an for planting and other atat e land management work. Changes 
in type s due to c utting , fire , o r other causes should be promptly en tered on 
the car d by correcting the original map and other entries . 

Sorting of cards under the McBee syst em may require p r actice. Special in­
struction will be furnished where needed. 

A c utting priority wall map of the district may be prepared on protection 
maps (scale ~" per mile). The forty acre tracts schedul ed fo r cutting attention 
within a l 5 -year period may be co lored as an aid t o p lanning. 

De t ail ed cutting pl ans and regulations are prescr ibed at the t ime e ach tract 
is appr aised for sale based on type condi tions at the t ime o f appraisal. Ex­
treme care must be used - - there is no way to correct error after cu tting. 

The Division of For est ry has been entrusted with the management o f some five 
million acres of state land . This is not a simple task nor can it be accom­
plished wit hout a considerable expenditure of time and e ffo rt. Let us be sure 
that tbis phase of Division respon s ibility receives the attention it deserves . 
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I. Oucrlpt lan 

2. MQml. Un i T 

3. Camp. No. 

"- Typ. No. 

5. Coo,. C"" 

r 

" ." 

" ." 

I BM FOREST INVENTORY 

MERCHANTABLE TYPE DATA SHEET 

1 ~. .. """' ". "" "" • m ffik 
--.---------I-'~. 'y 6. ACT.aQ' --.-f-"'" " "-"-1"". 511. C J ?7 

, 

8 · 9 7. Clan S I Own 1 __ ' 

10 6. Land Utt t ) 
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IA" 
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" , 

19 12. Far'" 0..... C __ ' 

20 13. Typ. CI ( I 
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28 

2' 

30 
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" 

" , 
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MANAGEMENT PLANS : 

• 
, 

~ ~ ~ 
SPEC. 

( CUTTING, FOREST DEY., ETC. ) 

- --
-- Col. 

80 --
~ ---

-- 2 

Jt 
CEDAR POSTS 63-67 

ESTIMATOR : 
---

CEDAR POLES .8 - 71 --
DATE : IRED OAK CEDAR TIES 72-7' --lAR TAL _Y CEOAR-CUTTI~ 70 

0 1 

,,><IT, SPEC. 

-- Col. 

-- 80 

[ 3 
130'1 

TIES I 

,-



1 

1 2 

D. B. H. a Foot Vol . Trees Vol . Trees 
Inches Sticks Per Per Per Per 

Per Tree Cord Tree Cord 
Cord 

4 150 .004 250 . 008 125 

5 110 .010 100 .018 56 

6 85 .018 56 .030 33 

... 7 65 .025 40 .039 26 ... 
• 

8 50 .032 31 . 050 20 

9 40 . 040 25 . 061 16 

10 35 .049 20 . 074 14 

11 30 .059 17 . 087 12 

12 25 . 070 14 . 100 10 

TABLc. ) 2 

COMPOSITE CORDWOOD VOLUME TABLE 
4 INCH- TOP DIAMETER 

NUMBER OF 8 FOOT STICKS PER TREE 

3 4 5 
Vol . Trees Vol . Trees Vol. Trees 
Per Per Per Per Per Per 
Tree Cord Tree Cord Tree Cord 

. 027 37 

. 043 23 . 058 17 

.056 18 . 074 14 .093 11 

.070 14 .092 11 .116 9 

.085 12 . 112 9 . 140 7 

. 101 10 . 132 8 . 167 6 

.119 8 .155 6 . 195 5 

. 138 7 .180 6 .225 4 

') 

6 7 8 
Vol . Trees Vol . Trees Vol . Trees 
Per Per Per Per Per Per 
Tree Cord Tree Cord Tree Cor d 

.138 7 

.168 6 

. 200 5 . 239 4 .270 4 

. 233 4 .280 4 .320 3 

. 271 4 .324 3 . 365 3 

NOTE: Trees per cord rounded off to nearest whole tree . 

SPECIES VARIATION : 

1. Reduce volume from this tab l e 15% to 20% for Black Spruce and Balsam . (Sticks per cord portion 
of this table is satisfactory for Black Spruce and Balsam without change . ) 

2. No correction is necessary for other species utilized to a 4" top, such as aspen and jack pine . 



TABLE 3 

Table No . 6 f r om Bulletin #1 104 Composite Table : gross vo lume in 
rough cords to a variable t o p diameter inside bark, by numbe r of 
bolts. 

Diameter 
Breast Volume when number o f bolt s is: 
High 
Inches 1 2 3 4 5 6 7 8 

4 . 007 . 011 

5 . 011 .019 . 022 

6 .017 .028 . 040 

7 . 023 . 038 . 053 .076 

8 . 031 .050 . 068 . 087 . 106 . 116 

9 . 040 . 065 . 088 . 109 . 130 .153 .170 

10 .049 . 082 . 111 . 133 . 160 .188 . 211 

11 . 060 .100 . 137 . 165 .190 . 221 . 250 . 270 

12 . 070 . 121 . 165 . 198 .225 . 260 ·300 . 330 

13 .082 . 143 . 197 . 236 . 268 . 305 . 350 . 42 

14 . 095 . 167 . 228 . 273 . 311 . 353 . 40 . 47 

15 . 107 .193 . 262 ·318 . 364 . 41 . 46 . 52 

16 . 122 . 220 . 300 .367 . 42 . 47 . 53 . 59 

18 . 155 . 282 . 382 . 47 . 55 . 60 . 65 . 73 

20 . 194 . 353 . 48 ·59 .68 . 76 . 81 . 89 

22 . 240 . 44 .60 . 73 . 84 .93 1.00 1.07 

24 . 288 · 52 .72 . 88 1. 00 1. 12 1.21 1.28 

Figures abOve the line in the upper pa rt of t he table are t o a 
minimum top diameter ( insid e bark) of 3.0 or more , but less than 
4.0 inc hes . (Spruce & Ba1 6 . ) Other t op diameters are variable 
but not less than 4 . 0 inche s . 

r-

III. 

r 



D. B.H. 
Inches 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
22 

r'24 
26 
28 
30 
32 
34 
36 

TABLE 4 

GEVORKLANTZ & OLSEN - BULLETIN 1104 COMPOSITE VOLUME TABLES 

FOR TIMBER MID THEIR APPLICATION I N THE LAKE STATES 

TA BLE NO. 1 COMPOS ITE TABLE: Gross Vo lume in 

10 
13 
17 
22 
28 
34 
40 
47 
54 
63 
72 
81 
90 

111 
137 
165 
195 
227 
260 
294 
330 

Bd . Ft . (Scr ibner Ru l e) by number of 16' l ogs 

Volume wben number of 16 ' logs is 

1 

16 
23 
30 
38 
48 
59 
70 
81 
93 

106 
122 
137 
156 
194 
236 
281 
331 
383 
440 
500 
565 

1)1 

24 
31 
40 
51 
66 
81 
96 

113 
129 
148 
168 
190 
212 
262 
319 
381 
450 
520 
600 
680 
770 

2 

31 
39 
49 
62 
78 
96 

116 
137 
158 
182 
207 
234 · 
262 
328 
400 
480 
560 
650 
740 
840 
960, 

46 
57 
71 
89 

112 
141 
166 
191 
218 
248 
280 
317 
392 
470 
565 
670 
770 
890 

1010 
1140 

3 

02 
78 

100 
126 
160 
188 
224 
257 
292 
328 
366 
450 
550 
650 
760 
890 

1020 
1160 
1310 

108 
138 
170 
204 
248 
285 
325 
368 
415 
510 
620 
7110 

860 
1000 
1150 
1300 
1480 

4 

145 
178 
220 
263 
308 
355 
405 
450 
560 
690 
820 
960 

1110 
1280 
1460 
1650 

5 

340 
395 
455 
520 
660 
800 
950 

1120 
1290 
1470 
1670 
1900 

Above a I' stump to a point on the stem where merchantability is limited by 
branches, defect or deformity . Top diameters a re variable , minimum being B.o 
inches inside bark for hardwoods other tban aspen and 6.0 inches inside bark 
for conifers and aspen . Figures above the line, the upper portion of the 
table, show volume to a top diameter of 6 .0 inches or more , but less tban 
8.0 inches , and hence are applicable only to softwoods . 

D. B.H . 
inches 

8 
10 
12 
14 
16 
18 

AVERAGE LOGS PER M FT, 

Logs per 
M. Ft . 

50 
35 
25 
17 
13 
10 

IV . 

D. B. S . 
in c hes 

20 
22 
24 
26 
28 
30 

Logs per 
M. Ft . 

8 
7 
6 
5 
4 
3 
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CEDAR TALLY OTHER PIECE PROOUCTS SAMPLE TREE DATA 

I..n l ' POSTS ~~~ <M~ ~". -" TIES SPEC. "'" D. • • 1l I'II[IIOIT ,- ... 
• I. 
" 
" ". 

Nolt' FotED RADIUS PLOTS IllAY BE IJSED 1'0 ESTlfU1E PIECE PROOUCfS 
V~ ACRE PUC1 ~US 31. r: ' I II!I ACRE PLOT RADIUS 52.1" 

CiOHIFER SAWLOG • CEDAR SUMMARY HARDWooO SAWLOG SUMMARY 

SPfCIES i'l£T VOL. / A. .. - NET I/OL I TYPE C. 8.,. OOL""- SPECIES NET \IOLIA. . ,-Nn VOL. I TYPE G. B. F. COL. NO • 

.-""' 32 - 31 ASptN 32-31 -- -------- --------, PINE ---------- 38 -"3 P. BIRCH M - .3 - --------, PINE -- -------- .... -... ." ... -... -- ------
TAN. "9- !l3 -- -------- <e. "' - !l3 
w. SPRUCE 5" -58 -- ------

-- -------- SASSW'D. !I"-" SAL.. F IR " -82 
------- - ----- YEL. BIR. !19 -8' ----CEDAR POSTS 83 -87 ---- ------ BALM 'GIL 83 - 81 

CEOAR ..... " 88 - 71 - -------------
'''''' " , 12-7!1 

MAPLE u- n - - ------------
'"'' CUTTING PRIORITY " W. OAIC 72 -15 --------
<EO ( BF) 77 -78 RED OAK 18 - 1' - ----- ------

'''-- •• , 
OOL " ... 

OEER BROWSE TALLY 

TALLY .. , CYLINDRICAL PLOT '" ",.. ACRE 111.8 ' RADIUS I • T. " HIGH OT CENTER 0# EACH VOLUME SAMPLE 

BROWSE 'PECI£' 

• > ~ • • • • • • ~ • • • ~ 
> 

~ • ~ 
~ • • • • c • .§ ~~ 

• • • • • c • 0: • 0 
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Cover Type 

Aspen 

White Pine 

Nor way Pine 

Jack Pine 

~ 

Black Spruce 

Tamarack 

Balsam Fir 

TABLE 6 

ROTATION AGE BY SITE INDEX 
From Lake States Species Bulletin and 

Unpublished Work of Gevorkiantz 

notation 
Site Index Age Cover Type 

50 (Poor) '+0 White Spruc e 
60 ( Med . ) 50 
7.0 (Good) 60 

50 (Poor) 100 White Cedar 
60 ( Mod . ) 120 
70 (Good) 1'+0 

40 (Poor) 100 Pape r Birch 
52 (Mod.) 100 
60 (Good ) 1'+0 

'+0 (Poor) 50 Northern Bdwd . 
53 (Mod . ) 60 (Use Red Oak 
66 (Good) 70 Site Curve) 

Site Index 

'+0 (Poor) 
50 (Med . ) 
60 (Good) 

20 ( Poor) 
30 (Mod . ) 
'+0 (Good) 

'+3 (Poor) 
51 (Mod . ) 
60 ( Good) 

'+5 (Poor) 
55 (Mod . ) 
65 (Good) 

26 (Poor) 
( Mod . )(~ I 

'I~i/'o Bottomland Hwd . 45 ( Poor) 
33 120 (Use Red Oak 55 (Mod . ) 
39 (Good) 

1, 1., 1~00 Site Curve) 65 (Good) 

32 (Poor) 120 Oak '+2 ( Poor ) 
'+2 (Mod . ) 100 55 ( Mod . ) 
52 (Good) 90 65 (Good) 

35 (Poor) '+0 
'+5 (Med . ) 50 
55 (Good) 60 

VI. 

Rotation 
Age 

80 
100 
120 

120 
100 

90 

60 
80 

100 

100 
120 
140 

100 
110 
120 

95 
110 
120 
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TABLE 8 

TOP UTILIZATION STANDARDS 

Top diameter utilization of trees will vary in a ccordanc e with mar kets 
ava ilable . Howeve r , the f ollowi ng t op diameter ut ili zation may be a s­
sumed for estimating and c l ass i f ica t ion of timber t ypes : 

Species 

Aspen, Balm of Gil ead, 
Jack Pine, White & 
Norway Pine 

Black & White Spruc e , 
Balsam 

Cedar 

Tamarack 

Basswood 

Other Hardwoods 

Sawlogs 
or poles 

Top diameter 

6 inc hes 

6 i.nches 

5 inc hes 

8 inc hes 

6 i.nc hes 

8 i nches 

IX . 

Pulpwood 
o r posta 

Top Diameter 

4 inches 

3 inc hes 

3 inches 

4 inches 
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