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U. S. Department eof Agriculture, Forest Service
Lake States Forest Experiment Station 1/

Station Paper No, 25 July 1951

CHANGES IN FOREST CONDITIONS, 1936-1949
NORTH CENTRAL MINNESOTA AND UPPER PENINSULA OF MICHIGAN
(A PRELIMINARY ANALYSIS)

By R. N, Cunningham, Forest Economist

INTRODUCTION

What has happened to the forests of the Lake States as a result of the
abnormally heavy cutting during and since World War II and also from the
stimulus of improved fire protection and other measures of forest
nanggement? This is a question of great interest to many foresters, conser-
vationists, and others concerned with the timber resource,

In Michigan and Minnesota the current Forest Survey has progressed suffi-
clently far to offer a basis for preliminary appraisal in two districts:
The central pine district of Minnesota and the west half of the Upper
Peninsula of Michigan, Here are available the results of a field survey
completed late in 1935 and also tabulations for most of the counties and
fractional tracts maling up the districts, from resurveys made between 1947
and 1951.2/ The clapsod time botwoen surveys was roughly 13 years as an
averngo,

There are several difforcnces in the way the two surveys werc made (sco

page 20 in Appendix), but it is belioved that the figures convey information
of rcal significanco and should help to givo an understanding of forcstry
trends which may bc under way, It must be borne in mind, of course, that
tho two districts arc not nocossorily rcpresentative of tho rcgion as a
wholo,

l/ Mointained by the U, S. Departmont of Agriculturc, Forest Service,
in cooperation with the University of Minncsota at Unlversity Farm, St, Paul,
Minnesota,

g/ The author is indebted to Clarence Chasc and otherg of the Survey
group at the Lake States Station for compilation of recont data for the
Upper Peninsula of Michigan; also to Lynn Sandberg, J. Marvin Kittclson, and
others of the Iron Range Resources group for proliminary Minncsotz survey
figures,




CENTRAL PINE DISTRICT - MINNESOTA

Backggound

Location of District Tho district has a gross land arca of
7,206,000 acros, of which 5,285,000
acros (73 porcont) woro classifiod os
forost in 1936, For comparability;
tho samo total acrongoe is maintainod
in this analysis.

The original forost horo was primarily
pino, running out to proirioc on the
west and into sprucc bogs on tho north,
Poor hardwoods, maplec-basswood, ook,
ond ash-elm occurrcd spottily in the
north and morc or loss continually
around the southorn margin,

Currontly the major typos arc aspon,
jock pino, swamp conifers (black spruco,
tamareck, whito codor), northern hard—
woods, ash-clm, and scrubby oak,
Valuable old~growth is confined mainly

to public preserves and scattered groves
in various ownorships,

Tho district contains onc national forost, portions of two major Indian
Reservations, 16 state forosts or parks, and o number of rocently organized
county forosts.

The district supports twe pulp mills and scvorel hundred smoller industrics,
and in addition cxports quantitics of wood to other parts of Minncsota and
to Wisconsin,

The first survey was made during the doprossion when timber industrics wore
rolatively inactive. Cutting for lumber and pulp began to accolerate in
1937 and was boosted in 1939-U40 by domand for groin bins, During tho war,
cutting was very hcavy and since 19#6 has continuod strong in most arcas.

The district has a thriving tourist industry based uwpon forests and waters,
It has somo wabtershed significance in that it surrounds tho headwators of
the Mississippl River and supplios water for urban consumption, for powor,
for navigation, and for limited irrigation,

New survey roports include more deforosted swamp land in tho
commercial forost category than tho original survey did, To facilitato
comparisons, the cxcoss has becn oliminatod nrbitrarily.
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Outstanding changes in Forest Conditions, 1936-1949
Central Pinc District of Minnesota
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Type Changes in Central Pine District

Softwood types declined nearly 10 percent in area between the 1936 and 1949
surveys (table 1). Percentagewise, the greatest loss was in the spruce-
balsam and the white and red pine types. Grass, brush, and the ash-elm
(Lowland hardwood) typos increased,

Other than the gain in ash~elm, which could be explaincd by removal of white
pine, spruce, and balsam troos, from mixed stands formerly classifiod as soft-
wood types, the changes in hardwood acreage aro not striking, No doubt
changos havo occurrcd but thoy have becn componsating, Somec grass and
brushland has restocked during tho period but on tho othor hand, large arcas
of forcst havo boen denuded, Some aspen has ovolved into othor typos but
ncarly as much formor brushleand has rostocked with aspen,

Tablo 1.~ Comparison of forost typc acrcagos shown by two
forcst surveys - Contral Pino District, Minncsota

Forost typo y Original , Current Chango
1 survey 1 resurveoy
Thousand acrcs Percent
Whitc and rod pinc 152 123 -19
Jack pino 4g1 465 -3
Sprucc-balsam fir olL 189 -23
Swamp conifor Lés 438 -6
A1l softwood 1,342 1,215 - 9%
Northern hardwood 302 308 + 2
Ash-olm 199 296 +49
Oak 161 165 + 2
Aspen 2,314 2,254 -
All hardwood 2,976 3,023 +
Grass and brush 891 l'/l,OlO +13
A1l commercial forest 5,209 5,248 + 1
Nonproductive swamp 76 37 -51
TOTAL FOREST 5,285 5,285 0

1/ Excluding approximatoly 500,000 acrcs of grass and
marsh land of a kind not considercd forost land in the
original survoy but listcd as potontial forest land in
roccent county roports,

T




Changes in Stand-Sige (Class

The most notable changes between surveys were:

1, A drop of more than 50 percent in area of large saw timber occurring
largely in the softwood types,

2. 4 decline of nearly 23 percent in small saw timber - less significant
because some of the change in aspen is a matter of classification,
(014 survey classified aspen as saw timber down to a 9,0 inches d.b,h.,
wheroas current surveys cut off at 11.0 inchos. 4s a result, fow
aspon stands now qualify as saw timbor,)

3. An incroaso of more than 50 percont in pole timbor arca, Apparcntly
largo acrcages of aspon and othor hardwood saplings have graduated
into polo-sizo during the intorim,

4, A roduction in arca of secdlings and saplings.

Tablo 2.~ Stand-sigo classg acrcages in two surveys
Contral Pino District, Minnosota
' B Stand-sizc class
1 1 T T i
Forost types , Survoy ,—oo¥ Blmbor = g6 'Soo:iéngs' Al 1
. N Lergo | Small , timbor  soplings ! classos
Thousand acros
Pino 01d 47 g2 250 24 633
Now 18 109 216 2ls 588
Othor softwood 01d 7 52 oug ko2 709
Now 1 20 293 313 627
Aspen-birch 01d y 132 ho1 1,687 2,314
Now 2 7 888 1,717 2,254
Othor hardwood 01d 9 97 142 Y1k 662
Now 10 112 356 291 769
A1l typos 01d 67 373 1,131 2,47 4,318
Now 31 288 1,753 2,166 4,238

1/ Excluding doforcsted and non~commorcial arca,

e
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Changos in Donsity

In both surveys, stands wore classifiod as good, modium, or poor donsity
under ossontially tho same stondards. Comparison of figuros (teble 3)
indicatos o dofinito improvomont over tho poriod,

For polo stands, tho improvemont is consistont throughout, although in
Jack pino tho change is not largo prosumably bocausc of tho heoavy cutting
to which it has boon subjoctod, Tho ovor-izl/l donsity of polc stands
incroasod from 39 percont of full stocking/ on the old survoy to 47 por-
cont in tho now,

On rostocking arcas, ell typos oxcopt whitoc and red pino show improvoment,
Ovor-all density incroascd from W4 percont in tho old survey to 59 porcont
in tho now,

Table 3,~ Comparison of stand donsity, 1936 and 1949,
Contral Pino District, Minneosota

POLE STANDS
Stocking
0ld survoy i Now survoy

1 T 1
Good ] Medium Good  Mcdium | Poor

Forost typos

- o an =

) !
, Poor |

Percent 280

Pino 18 30 52 20 34 46

Other softwood 10 o5 62 27 35 iﬁ

Aspon 11 25 6 18 38

Other hardwood 2 18 80 12 34 54
A1l typos 11 26 63 19 36 45

RESTOCKING AREAS

Pino 20 28 ga o4 33 43
Othor softwood 21 33 6 gﬁ 32 30
Aspon 17 32 5l 7 1
Othor hardwood 9 28 63 21 2 3
A1l typos 17 31 52 38 37 25

4/ Using a weight of 85 percont for good stocking, 55 percont for
modium, and 25 percont for poor. . :
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Changos in Volume

The now survoy has not progrossod to the point whoro total volumos can bo
comparcd, In tho first four countios reported; howovor, volumes per acro
avoraged gonorally highor than in the carlier survoy; spocifically:

Avorpgo volumo por acrc®

Saw timber Total wvolume
(Bd.fti,Ints) (Cords)

01d survoy 680 7

Now survey
AMtkin County 600 Hal
Crow Wing County 730 56
Cloarwater County 630 7.0
Cass County 1,160 7.3
Four countics gho 6.3

™  On productive forost land only, oxcluding decforosted
aron and stognant bogs,

Tho incrcase in volume por acre, insofar as tho four countics arc concorncd,
occurrcd consistently im all major typos.

Changes in Rato of Growth

Growth cstimatos for the first four Minncsota countics covored in tho now
survey indicated substantial incroasc over tho provious ostimato for the
digtrict as a wholo,

Avorage annual growth por acro*

Saw timbor Total volumc
(Bd.ft.,Int,) (Cords)

0ld survey 25 32

Now survey
Mtkin County 5l 16
Crow Wing County 75 o33
Cloarwator County 71 40
Cass County g1 47
Four countiocs 71 A3

* Productive forest area only, cxcluding deforestod land
and stagnant bog,

Saw-timber growth incroased in all major typc groups, Growth in total
cubic volume (rccordoed in cords) dcclined in tho pinc group but inercasod
in all othor groups.
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Chango in Allowablc Cut

In tho oarlior survoy it was ostimatod that the Contral Pino District
forosts, with good managomont, could support an anmual cut of 115,000 M
board foot, or 39,400 M cubic foct, This is cquivalent to 26,600 M boord
foet or 114,000 cords por nillion acros of productive forest aroca, Rocont
survoys indicato a larger possible cut as follows:

Allowable annual cut por million
acres of productive forcst*

Saw timbor Total volumo
(M bd.ft,.,Int,) (Cords)

0ld survoy 26,600 114,000

Now survoy
Aitkin County 22,900 14l 000
Crow Wing County 7,000 200,000
Clearwatcer County 3,100 357,000
Cass County 46,100 252,000
Four countios 37,000 228,000

* Noncommecrcial and doforosted arca cxcluded,

The increase in allowable cut is elmost cntircly in aspon and other
hardwoods.

Changcs in Rate of Cutting

Cutting drain on the original survoy was cxprossod as tho normal (pro-
dcpression average) rate of cutting for mills and othor wood usors active
at tho timo of tho survey, This was substantially higher than actual rate
of cutting in 1935,

Drain in rccont yoors has boon the ostimated actucl cut for spocified ycars,

The rccent rate of cutting, judging by data from the four counties, is
loss than proviously rcported in saw-timber matorial but greater in total
cubic volunc,

Estimoted annual drain per million
acrcs productive forost land

Saw timbor Total volumo
(M bd,ft,,Int,) (Cords)

01d survoy (Est, 1936-45) 26,800 140,000

Now gurvey
Aitkin County (1946) 21,600 118,000
Crow Wing County (1946) 26,500 251,000
Clearwater County (1946) 29,300 322,000
Cass County (1949) 16, 800 133,000
Four countics 21, 800 179,000
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Chenges in Drain vs, Allowsble Cut Ratio

The first survey showed drain about equal to allowable cut in saw timber
material, but about 23 percent greater than allowable cut in terms of total
volume, No important difference was shown for softwoods and hardwoods,

The recent resurveys for four counties indicate that overall drain is but
59 percent of allowable cut in saw-timber material and 78 percent in total
volume,

In both cases, the allowable cut was predicated on good cutting practices
(including considerable thinning and improvement cutting in the more recent
estimate); and also upon close utilization with the cut spread over both
accessible and inaccessible aresas, It exaggerates the cut permissidle with
practices now prevailing in the district.

Drain as percentage of allowable cut

0ld survey . Yow_survoy*
Saw timber
Softwoods 97 80
Hardwoods 106 46
All species 101 59
Total volumo
Softwoods 122 164
Hardwoods 12k L5
All species 123 78

* Based upon four counties: Aitkin, Crow Wing, Cloar-
water, and Cass,

The recent surveys indicato that

A.C, over-all drain is consecrvative;
but the drain on softwoods is
200 excossive, whilec hardwoods arc not

boing used in largo cnough quantitiecs,

Records for individual counties show
: drain-allowablc cut ratios more
- DR, favorablec in somc than others, Also
T thoy usually show over-cutting on
A,C. § private lands, under-cutting on
i { fodoral, state, and county lands,

nnnnnn
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WEST HALF OF UPPER PENINSULA OF MICHIGAN

Backggound

Tho district is made wp of oight
countios and has a total land aroa of
" 5,571,000 acros, of which approxi-

*35 natoly 4,986,000, or almost 90 porcent
was classificd as forest in 1936.
Current survoys show 2 percent % ss
forost aroa or 4,880,000 acros._j

Location

The originsl forost was nainly
northorn hardwood with homlock and
pino in nmixturo, Sandy pinc lands
corparable to the Contral Pino District
of Minnosota occurrod but were not
cxtonsivoe, Conglonmorato nmixtures of
lowland hardwoods ond conifers
occupiod poorly drainod londs, amount-
/[ ing to about ono-sixth of tho tobel
aroa, while black spruce, tanarack,
and codar coverecd tho ono-tenth of
the land in bogs.

Second-growth northern hardwoods -- ninus nost of the pine ond hemlock =~
are tho nost extonsive forests today, Aspen, cormonly with on understory
of northern huordwood or balsan fir, is sccond in area.

The district contains tho Oftawa National Forost, Islc Royale National Park,
the Porcupino Mountaln State Park, and scveral lessor public aroas., It has
a varicty of primary forest industries but rclatively fow sccondary timber
namufacturcrs. For a number of yeors it has been o najor source of raw
naterial for sawnills, vonoor mills, pulp mills, and so forth, in Wisconsin
and othor parts of Michigan,

§/ Flecld work for now surveys has been completed in 2ll countices, and
type arcas have been calculated for all lands outside of tho national forest
(prelininory ostinates have boen obtainod for tho national forost aroa),
Yolwac and growth corputations have been nade on only five of the oight
countins and growth on only four, Thus tho figurcs prescntced hero nay be
altercd in sonec respcets whon final reports orc preparecd,
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Outstanding changes in Forest Conditions, 1936-1949

Western Half of Upper Peninsula of Michigan

Densgity of stocking
Stand-size class (Seedling and sapling areas)
| 5 100
Defor, Defor,
- Poor
| g0 -
Re- Re-~ Poor
2 stock- stock- Med.
Hi3 ing ing ol 60
@ 8
] 3]
312 A °
5 ~ Pole & - 40 Med.,
ori
= Pole Good
1 S. Saw. 20
S. Saw
L. Saw Good
L. Saw
1936 1949 1936 1949
Average volume (on stocked area) Average annual growth
1k
12 +2
ol 10 _'14
3 2
ol 8 — 3.3
Q
& s
'lé) i 6 o
1 2] ] 02
Q : g L
S oL i g
[~ [
5 | .1 ]
1936 1949 1936 1949




Typo Changos in tho Wost Half of the Uppor Poninsula

Acroago of softwood typos has doclinod about 16 percont during tho poriod
botwoon survoys, while that of hardwood typos has geinod (tablo 4).

Pino epparontly has hold its own, although tho dotailed figuros suggost that
Jack pinc has incroased somowvhat at the oxpensoc of vhitc and rod pino,

Spruco-balsam and swamp conifer typos havo lost 175,000 acres altogothor.
Prosumably somo of this has gonc into & deforosted classification (grass and
brush) and some may havo roverted to aspen aftor cutting,

The northorn hardwood typc has cxpanded to tho extent of about 178,000 acres.
Aspon has addod 106,000 acres,

The doforested (grass and brush) acroage has shrunk very distinctly, a fact
attributablo partly to planting programs, but mainly to natural roforcstation,

Total forost arca appcars to be 106,000 acrcs less than beforo. Some of
this loss may bo & rosult of a change in classification of woodland pasturc.
Any fonced woodlands lcss than 10-percont stocked with forost trocs arc now
ccllod nonforest, wheroas formerly most of thosc woodlands werc classificed
as nonstocked forcst land,

Table 4.~ Comparison of forest type acrcages shown by two
Forost Surveys - Wost Half, Uppor Poninsula of Michigan

T T 1
y Original ; Current

ForOSt typo survcey { resurvey ¢ Chango
Thougand acres Percont
Pino | 131 133 + 1}
Spruce-balgom fir 12 395 -2
Swamp conifer 23 365 ~1
A1l softwood 1,066 893 -16
Northorn hardwoods 2,101 2,279 + 8%
4sh-clm, otc, 1f 117 115 ~ 13
Aspen~birch 1,084 1,190 +10
A1l hardwood 3,302 3,584 + 8
Grass and brush 604 375 ~38
Noncommeredal 14 og +50
TOTAL FOREST 4,986 4,880 -2

1/ Includes a very small acroago of oaks
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Changes in Stand-Size Class

Probably the most significant change in the Upper Peninsula picture has been
the 50+:percent reduction in area of large saw timber (shown in table 5).
This clearly reflects the results of abnormally heavy logeglng during most of
the period between surveys,

Another interesting point is the evidence of movement of stands from sapling
into pole~timber size, This is especially notable in aspen, where pole-~
timber arec increased H7 percent, and in the other hardwood types where it
increased 63 percent,

In the hardwood types again there is evidenco of movement from pole-timber

to small saw-timbor size, Small saw-timber area incroased 37 percent between
surveys, Somec of this came from partially logged old-growth, but some
unquestionably ceme as a result of growth,

Table 5.~ Comparison of acrcage by type group and size class, 1936-49
Wost Half, Uopor Peninsula of Michigan

! Stand-size class

1
Forest types : Survoey : Sew t?mber : Pole :Sozgifngs: A1l 1/
.  Large ; Small , timber ! seplings { Classcs
~ Thousand acros

Pino : 01d 2 30 35 37 131
Now 1 27 33 59 133
Othor softwood 014 i 167 2712 469 9lg
Now 4 72 293 391 760
Aspen-birch 01d 3 19 28 773 1,084
Now 1 33 L5 702 1,190
Other hardwood 0ld 1,020 287 256 65 2,218
Now hog 394 b7 1,08 2,394
All types 01d 1,093 503 g52 1,934 Y4, 382
_ Now 518 526 1,197 2,236 4,477

1/ Excluding deforostcd and noncommercial arcas
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Changes in Densi}y

Very oncouraging ovidonco of improvement in younger timbor gtands is obtainod
from comparison of stond densitios in the two survoys (tablo 6),

In polo-timber stands of all typos, tho proportion of poorly stockod stands
has declined sharply, Tho shift has been least in tho other softwood
(spruco-fir and swomp conifor) typos, duo no doubt to hosvy cutting for
pulp on tho ono hond and rolativoly slow growth on tho other, ZXven in
theso tynes, howover, some improvement cen be noticed.

In socdling ond sopling stands, the ovidence of "thickening® is very cloar
indocd., The presumption is that this has occurred as a result of improved
firc protcction, somec planting, and morc forcst aroa under managcment.
Bocomse it is in vory young stands, the improvomont may not have any
apprcciable cffect on timbor yioclds in tho immecdiate futurc, but it promiscs
morc for later perilods,

Table 6.~ Comparison of stand doensitics, 1936-1949, in polo-timber and
gcedling and sopling stands - West Half, Upper Peninsula of Michigan

POLE TIMBER STANDS
' Dongity classification
t 0ld survoy ! Now survoy
]
t

1 1 1 T !
Good  HModium', Poor , Good , Medium 4 Poor

Forest typos

Porcontago
Pino 9 23 68 15 4o 45
Other softwood 16 29 55 11 46 43
Aspon 6 28 66 17 38 45
Othor hardwood 9 22 69 16 35 49
A1 typos 10 26 &l 15 39 46

SEEDLING AXD SAPLING STANDS

Pino 8 16 76 72 24 4y
Othor softwood 27 23 50 1 32 37
Aspon 22 26 52 1 36 23
Other hardwood 35 25 Lo 76 18 6

AY1 types 27 25 Lg 56 26 18

- 14 -




Chanzes in Timber Volume

Merchantable timber volume has declined 40 to 50 pbrcent between surveys,
despite the fact that per-acre volumes have increased in most of the
younger stands, The decline is attributable mainly to liquidation of old-
growth forests.

Al though per-acre volumes have increased in practically all size classes
of the softwoods, the over-all volume in pine types is about one-third
less than before, and that in other softwood types about one-eighth less
(table 7).

In most hardwood types, the heavy cutting plus changes in definition
(climination of 10-inch trees from saw timber and elimination of limbwood
from total volume in the soccond survey) have resulted in drastic reduction
in over-all volume., In the caso of aspen, however, the ovor-all volumo
has practically doublod,

Changes in Anmial Growth Rato

A prcliminary growth ostimatc for the west half of the Upper Poninsula of
Michigan shows about one~fourth grcator growth than in 1936 in torms of
total cubic volumo, It averages .29 cords por stocked acro, comparod with
»23 cords proviously. In tcrms of saw timber, prosent growth is one-sixth
greator — 52 board fcot por stocked acrc vorsus 45 board foct,

Softwood typos arc growing much morec rapidly than proviously cstimated on
a pcer—acro basis, but acreagos have shrunk,

Hardwood typos appoar to be growing fastor in cudic volumo but, oxcopt
for aspcn, thoy have smaller boord-foot growth per acre. Tho declino hore
may be duc mainly to changed methods of mcasurcment but probably roflccts
also somc dopreciation in average quality of stands,
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Table 7.~ Comparison of volume per acre by type groups and size classes, 1936-lg
west half, Upper Peninsula of Michigan

SAW-TIMBER VOLUME PEK ACRE -~ Board Feet

1 1 Large ! Small ! ' Seedling and
Forest type ! All stands ' saw-timber ! saw-timber ! Pole-timber , sepling
group ' ! standg ' stands ' stands ' stands

' 01d ' New ' 0ld ' New ' 0Qld ' New ' 0ld ! New ! (0ld ' New

Pine | 3,230 2,200 9,400 9,700 3,800 5,300 950 820 80 190

Other softwoods 1,220 1,060 5,720 6,000 3,580 4,740 910 1,030 170 360
Aspen-birch 220 470 7,890 3,000 3,140 3,090 350 690 60 200
Other hardwoods 6,180 2,950 11,700 8,100 4,140 L,200 930 1,180  5Wo 800

All types 3,5% 1,950 11,380 &,100 3,900 4,200 730 950 250 520
TOTAL VOLUME PER ACRE ~ Cords

Pine 10.8 9,5 32,8 29,6 13,7 15.5 6.0 5.8 0.8 1.8
Other softwoods 9.3 7.3 29,6 22,1 23,0 2043 10,14 10.6 2,1 2.k
Aspen-birch 2,5 b 33,4 28,0 18,8 12,7 6.4 8.0 0.5 2.1
Other hardwoods 24,0 9.7 1,8 20.1 2,1 13.0 9.0 9.4 3.2 3.8

A1l types 15,1 8.0 41,0 20.5 21,4 14,1 8.5 9,2 1.8 341




Table 8,- Comparison of a.nnﬁa.l growth per acte by type groups and sta.nd—-
sige classes, 19%6~L49, west half, Upper Peninsula of Michigan

SAW TIMBER - Board Feet

Forest type : All stands : Sav-timber : Pole-timber : a:: e:al;‘{ligng
group ! 1 stands ' stands 1 stands

' 01d ' New ! 0ld ! New ! 01d ! New ' 0ld ! New

Pine 73 114 107 206 75 160 15 o4

Other softwoods 21 71 46 135 58 125 9 17

Aspen~birch 2 36 168 96 51 78 5 6

Other hardwoods 61 50 79 67 .59 g2 26 ol

A1l types b5 52 1 78 57 93 13 17

TOTAL GROWTH - Cords
Pine A7 W39 W15 W50 W32 Lue W1 .26

Other softwoods .14 .25 .06 .u& ,18 L1k .09
Aspen-birch .28 L33 «29 «29 58 U5 .18 .26
Other hardwood .25 .27 .18 21 L3 +140 v37 .28

A1 types 23 .29 A7 Wou .36 L2 .23 . oU
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SUMIIARY AND CONCLUSIONS

A comparison of figuros from tho original Forost Survoy (1935-37) with
thoso from rocent rosurveys in two Minnosota and lichigon districts givos
somo good cluos concorning tronds in Lekc Statos forost conditions.
Becouse the survey figurcs in both instances aro basod upon rathor light
samplos, and bocomsce some of the figurcs from the rosurvey aro still
tontative, firm conclusions cannot be drawn from tho comparisons, Howovor,
indications arc as follows:

1, Acrcoge of softwood types doclined rathor sharply during the 13-yoar
period botwoen survoys —-- ncarly 10 percent in tho Hinnesota Contral
Pinc District and 16 porcont in thc wostorn part of tho Upper
Peninsula of Michigan,

2. Doforcsted arca shrunk in Michigan whoro northorn hardwoods arc tho
predominant naturnl cover, It incrcascd in Minnesota where pine and
swomp types arc involved, —

3. Tho acroage of aspon changod littlo in either district.
4, The aron of largo saw timber was roducod by half.

5. Decnsity of stocking improved substantially, at loast in scedling,
sapling, and polc stands,

6. TForosts now have a higher average volume per acrc than beforc in
four Minnesota counties tostod. In Michigan, howover, heowy liquide~
tion of old-growth timbor morc than offsot tho improvement in smaller
sizo classcs, and rosulted in a sharp docline in over-all volunme,

T« Average annual growth per acre incrcased both in torms of board feet
and total volume,

8, The allowable anmuol cut now is as large or largor than in 1936, but
should include a larger proportion of hardwoods and should be
obtaincd moro goncrally from improvement cuttings and thinnings,

9, Currcnt drain in the Minncsota district, whilc loss than previously
roported in torms of saw-timber matorial, is greater in terms of
totol volume, It is 64 percont greater than allowable cut in the
cago of softwood timber, dut falls more than 50 porcont short of
allowable cut in hardwoods,

These indications scom to support the goneral conclusion that the poriod
1936-149 was o very destructive onc as regards maturc and merchentablo

timber, but at the some time onc which poermitted substantial improvenment
in condition of young growth. It sow somc further deterioration in typeo
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proportions (softwood vorsus hordwood) and in proportion of stand-sizo
classos (morchantablo vorsus young growth), But it saw improvonent in
stand densitics and in curront and prospoctivo timbor growth,

Fullor prosentation of tho now survey data, togethor with recommondations
for romodicl action aro boing published in a sorios of county roports -~
in Minnosota by tho Offico of Iron Rangc Resourcos and Rehabilitation,

St, Poul, and in Michigan by tho Dopartmont of Consorvation, Lonsing, 4An
anolysis of the situation, stato wide, will bo published by tho Lako Statos
Stotion on completion of the resurveys in Minncesota and Michigan,




APPENDIX

Comparability of the 0ld and New Surveys

Without going into full details as to methods and specifications, it is
necessary to call attention to certain points which have a bearing upon
the validity of the comparisons between the original surveys and the
resurveys, Although there are several differences between the surveys 1t
is believed that the figures convey information of real significance and
shed light on forestry trends which may be under way.

1. Both surveys were sampling propositions. The first followed a line
plot system with 1/5-acre plots at 10-chain intervals on lines 10
miles spart. Each plot represented about 800 acres of land, The
current survey is based upon nine acre sample blocks per township.
Each block roprescnts 2,560 acres of land.limpThese sampling intensities
provide area ostimates with fairly small standard errors as regards
total forest arca, and of modcrate magnitudc for major types and
condition classes whoro thoso aroc distributed over large distriects
such as those under consideration hore, They do not provido a basis
for hair-splitting comparisons of small typcs or conditions; for
cxample, conditions covoring less than 10,000 acros,

2 Tho Central Pinc District in Minnesota as dofined in tho original
survey did not cxactly follow county lincs, It has boen nccossary
to mako somc minor adjustment, with the holp of typc meps, to make
the data from current county-unit surveys corrcspond with the
original district, No adjustmonts werc nccdod in iHichigan,

3. Work on tho two surveys has boen dono by differcnt crows which loads
to possible diffcrences in interprctation of type specifications.
Somo changos have also bocn made in definitions; for cxample, tho
ninimum volumc for saw-timber stands has been lowered from 2,000
board foot (1936) to 1,500 board foct (currently)., Furthermorec, no
board-foot volumc is figurcd in aspon or hardwood troos bolow 11 inches
d,b.he at present, wheroas 9 inches was the minimum diamcter originally.
On thc other hand, bocausc of improved markets, fewer trces arc
classificd as culls and fewer arcas arc called noncommorcial now
than in 1936, Hardwood limbs were includod in tho original cubic-
volume cstimate but aro oxcluded in the rosurveys,

4}, In the original survey, typc proportions worc based ontirely upon
intorpretation of types on small sample plots, whereas current
figurcs come from mapping, The former method lcads to typc purifi-
cation whilo tho lattor cncoursges some goneralization of condition
Classos,

1/ The present survoy also incorporatcs national forost arca data
bascd upon 100-percent mapping on arcas within national forost boundaries.
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