LTER Terrestrial Vegstation Pigts

PURPOSE

The terrestrial vaegetation plots are desioned to meet a number of
LTER needs in maturse and old growth forests. These include:

1. Tree growth and mortality information.
2. Biomass information for both overstory and understory.
3. Lezsf area estimates to test Ieaf area hypothesis

in addition the sampling must include baseline envirenmental
information toc evaluate the measurements.

METHGDS
i Sampling S5trateav
To obtain an unbiased sample, pblets will be reguliarly loc~

ated at 100 meter intervals along transect lines. Ragular spacing
wis selscted because it assures a good distributien of plots and
shouldn't bizs the sample. In the mature forests of the Hagan
Biock Hesearch Natural Area the transect lines are spaced at 400
meter intervals provides about 110 plots and a 2.35% sample of the
wataershed. In the oid growth forests of Watershed 2 at the H. J.
Andrews Ezperimental Ecologisal Reserve The transect iines will
he spaced at Z00 meter intervals which results in about 80 plots

and- a 5% sample of the watershed. The difference in sampling
intensity was necessary to balance the number of plots between
the two szreas. For analyses which may be sensitive to sampling

densitvy., we propose to euclude the data from every other transect
Iineg in Watershed 2 starting from the west (transect 1.

The transect lines in the Hzgan Bleock run northwast to
seuthezst aeross. the drainage. whils in Watershed 2 they Lun
Maorth-S5outh batwesen the ridge and the road. The ends of all
transects 2re marked with a 4’ tal] FVL stake and metal tags an
painted irees. The plots are marked with 4' stakes of PVE pips
annd flzacging. The location of the f:rst plot on each transect 1is
loszted a random distance between 1 and 100 meters from the
tranzect ocrigin The approzimate Incations ¢f the i{ransectis are
indicated on maws i1 =znd 2.

A fixed size plol was chosen bessuse the =sampling ohiectives
regu:re remaasursments and mortality checks, which are virtually
impossible with plotless sampling methods. ‘he plots used in
this ztudy arae 1000 sguare meter circular plots, which are nen-




slonme corrscted . This size was csaelected because smaller plots
L& unabie to provide good estimates of basal area, tree den-
sities, and tree volume. The biomasses of herbs and shrubs will
e estimated on four 2 meter radius subplots within the main
plot. Aithough reectangular plots are generally superitor to cir-
cualar plots, they are considerably more difficult to establish.
Since the time necessary to establish the plots is eritical, the
non slopa corrected circular design was chosen. in additien,

sirecular piots similar to this design have been used extensively
in the Pacific Northwest and previde extansive information for
comparisiaon.

Plot boundaries are established at 8 points (with, ACross,
and diagonial teo the slopa) by measuring 17.84 meters from the
center staks. The stakes marking the subplots for shrub and herb
biomass will be ingserted 10 metaers from the center along the
diagonals i{see diagram on Site Characteristies data sheet) .

ITr Site Moasursments

BEasic plot information inecluding date, elevation, zlope,
aspect, landform, and community type will be 2ollected. Commun-
ity tvpe will usually bBe assigned following data cellection using
IBP Builetin #4 (Dyrness, Franklin, and Poir, 19743 The physi-

cazl measurements deseribing the plot are recorded on the Eite
Characteristics data sheet (figure !} and for compatiblity with
existing data sets TPSé card tvpe 1 will be used. TPSS gcard tvpe
Z is included on the 8ite Characteristices dataz sheet only for
summary purposes and will not be used in the field.

it

A subjective measure of slope position will be made for each

glot. it is weighted strongly (zbout BQO%) toward the poesition of
tha piat on the locaz! topography but also includes 3 macrotopoe-
grachic factor. When local tovncgraphy is relatively gentle the
macrotopearaphic tactor becomes dominant. Slope position is

scalad O to 310, with 10 beinag to rvidgetop.

The piwt diagram on the B8iite Charactaeristics data sheet is
us ed to record additicnal comments and non-somputerized informa-
ticn about the nplot. Lzncdform comments indicate any major devia-
tigns {(in meters) from the plane described by aspect and slape.
Env ridaoelines or rock outerons should also be mapped and dis-
tanoses from &plot edaes to major slope breaks should be noted.

These non-compuierized comments should be collacted quickly with-
syt undue detail.

Scils are stronaly reiliated tog vegelbation in this area, s 9
sevaral soils parameters will be mezsured. Soil moisture heolding
capawg ity and varent maiterisl appearc to ke the most important
factors thus soil paramsters relating to them will receive the
mo st attention The moisture holding <capacity is primarily re-
tzted ts g0l depth and the proportien of cocarse iragments.
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SITE CHARACTERISTICS

Parsonnel

Deck ID
Study ID
Plot #

Segquence ff

Area ID

Date (YYMMDD)} _ __
Plot type code
Plot zarea (mz) _____
Elevation (m)
Slope (%)

Aspect (degrees)
Landform

—— v ——

Habitat type

Deck ID
Study ID
Plot f

aie — . na— — —

Sequence ff

) Bedrock
[

B

o

Loose rock (>7em) _ _

Mineral soil

Coarse 1lit (>lem) _ _
T Fine lit (<lcm)

m
[
@
5
o
[+
g
e Moss(ground only) _ _
5 ‘

T

-~

Lichens (grn only)  _

Group {# of spp Cover %

Trees

—

Tall shrubs _

Low shrubs
(<

RE2S)

—_——

Herbs {inc.
grass, etc.)__ _

Mosses

Lichens

St dpe_' @osth‘on‘ —_———

RIEF SOIL DESCRIPTION

Deck ID TPS6LE Study ID _ _

Depth to bedrock {cm) ____

Litter thickness {cm) _ _

Coarse
~particies
%

Thickness Texture

(cm)

Tran # _ __ Plot # _ _

Pit depth {cm) _

.Eh (20cm) " .

Color Comments




Landform codes o )
3 é-character code depicting geomerpghic, — -
hydrological and topugraphic characteristice

af the plot,
Troa Condirion Codes: Cheracter )t Primary ridge position
T = topslope
Cancpy class r = pidslope
one letter indicating the trea’s position B = hottam siope

in the canopy:

Character 2: geomorphic unit (generat

D = deominant lig of the land!
L = codominant :
I = intermediate R = ridgeteg 0 - 4 degrees (0-7%) slope
§ = suppressed D = creep siope, 4-45 degrees (7-100 %
siope, usually the edge of the
Dveratl wigor ridge or 2 bench,
cne digit which indexes the overall realth F = fail face, greater than or_equal to
of the tree. Consider 7oliage color and - 55 degrees (100%) stope, Includes
density, conks and other sians of ret, ¢liffs, ccarps and very steep slopes,
fuliness of cromn, witches brocms, ert. T = wpoer transpert slope, usualiy 23-33
This code is defined diffeventiy for treec degrees (47-70%) but up to 45 degrees
in different canopy cizsses. For exawple, (100%) stepes Inciudes areac of active
a codominant with ful) vigor might have tranzport of surface nateriale {slides,
good viger if it wac suppressed: The coces stumps or creep), It is lotated om the
are: - upper third of the transport slope.
A = piddle transport siococe.  Same as t¥ohut
1 = good on middle third ef transport siope.
2 = fair T = hottow transport sloge. Sape zs T hut
3 = poor on lower third of tranegort slone.
' D = celiuyial top stape; 5-23 degrees

(9-47%) =iope. Coiluvial or dzpos-
itignai area, including surfaces of
inclined siump benches and terrainscf
gentle relief. It gccurs on the upper
pne third of the colluvial sloge.

0K E = colluvial midsiope. Same as I but on
hroen top riddie of colluvial slcoe,

ruitiple tops or ieaders C = cotluviz) bottom slope, 3Same as D on
dead top bottom third of colluvizl ¢iope.
unknown top - 4 = ailuvial topsiope, includes areas of
hatf crwoned gentle retief where aliuvial deppsitipn
croalt{s) in sten 6f sediments is er haz recently occurred
unsuithle for a site index tree to form terraces or plains.

enithie for 2 site index tree 5 = stream channels. including the bed and
walls of present streams, rivers o
annually wet exhows of nearhy streams.

Crozn conditions

gecribing the stek

one to three d
irs ted hranches:

above the fir

oo

i
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Boie conditigns
one to three digitss descrising the stes . . c
below the first foliated branchec: Character 2: primary hydrological feature ¢f the

ptot

1 = good (straight and withour a

grouse - adder) D = “dry”, no visibie 2nnual or serennial

2 = pistol butt strears in or near the pist. {(Rear =
3 = butt swell {ahknormal for this 2 plot radii from plot center. Use 1/2
species) -ave dimension of rectangular piote?
4 = forked or multiple bole A = apnual stream chamnels in or near alet.
£ = leaning bele Water need not he present during £ry
4 = grouse ladder {otturs on open Season, -
groan wolf trees) P = perennia) stream present. Hater must
7 = smeeping bole e present all year iong.

5 = seeps commen, indicated by lecal groups
Rooting condition , .. of riparian plants, ]
one or tno digits describing the primary : W = standing pater present in or near 2197,
land seccndary when it i significant) This may be a lake, pond, marsh, kog, or
mediuxt{s) in mhich the tree is rootec: pater within 25 ca of surface in seii 2it,

{ = minera) soil raoted (include Character 4: secendary hydrological feature code,

non-ntady titter? inciudes features descriked under character d
2 = rooted it rotten wood zbove which occur as inclusiens of greater 20%.
3 = unknomn rooting medive

Character 5t describes topography in the herizental
Disturbance condition {across slope) plane.
one or tug céigits describing scars seen on
the boie: gxtreme Concavity

slight cencavity

smooth terrain

rolling terrain with both concavity and
converity

glight convexity

extrene converity

nong

fire scaris) e

log fali scariz) (caused hy & fail-
ing log which struck the tree:
scar{s} of unknown origin
scaris) directly cansed by animais

LT |
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o h K
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n "

Character 4% describes teeography in the vertical
{up and down siope) plane with character 5 codes,
————




Parsant matertal san cften be determined by soil ceceier and pH in
our area. Soil texture and strucfure seldom differ noticeably

T

from site to site and will receive minor attention.

Soil sampiing will be conducted by digging a guick soil bpit
about 7 meters baealow the center stake of the plot and should be
at least B0 ¢cm deep or resach bedrock. UYsually a pit of this type
should not reguire more than 12 minutes to dig and {0 minutes teo
describe. The measurements are recorded om the brief soil de-
seription portion of the Site Characteristics data sheet. Esti-
mated depth to bedrock: oit depth, litter thickness, and pH are
recorded and 2 descriptien of the major goil horizons will be
made . in most cases only a2 c¢rude estimate of depth to bedrock
can be given. This estimate is made from the characteristics of
the s=o0tl pit, nearby rock outcrops, and general topographvy. pH
will be measured at Z0cm using a crude chemical pH kit. The
general horizon description including herizon thickness, texture,
% coarse particles (> Zmm}, and Munsel color. Tezture will be
determined in the {field by feel. Comments may be made about the
strunsture, presence of charceal. rooting patterns., mottling, eto.

A nutrient sample will be collected by homogenizing so0il
samples from just below the litter from the =soil pit and dowrn -

siope irom the shrub-herb micropiots. if any subsample lacks
soil will be neglected angd additional soil will be collected from
tha other subsamples. At least 7?50ce¢ of 50if will be collected
for the nutrient szample. These samples will be air dried as soon
3s possibie after coelisstion to reduce deterioration. Cobbles and
gravel should be removed to reduce sample bulk. Walkley-Black
Carbon. mineralizabla nitrogen, extractable NH3 and Kijeldaul

nitrogen tests will be run on each sample.

A bulk densitv measurement of the surface horizon (about 0-

20cm} will be made at the soil pit. it wii be determ:i:ned by
excavating s sample and measuring the volume of sand reguired to
i1l the hole. The removed seil and rock woulid be oven dried and
we johed. This metheod was cHosen because it works even ({0 soils
which contazin large amounts of gravel and cobbles. Approximately
1300 2f sample must ke excavated with care to avoid loosening
the surrounding soil. The hole iz lined with a viastic baga,
filled with sand to the coriginal soil level. The sand should be
pressad firmly te insure that all cavities are filled and any
icosened soil is reccmpacted. The volume of sand is then mea-
sured and recorded on the sample bag. These mezsuremenis should
allow crude estimation of soil moisture holding cagacity and

nuirient resarves.

iv. Vegaetation Measurewments

Vegaetation mezsurements include estimations of both Gover
ang biomass for live trees., undsrstoery vegetation, and dead wocod.
Since idenfification of individual trees {5 i(mportant to meet
growth and moertality obieciives, ail trees 5cm dizamelter at




140cm were tagaed at that height. in addition to diameter, the
canopy class, overall vigor, and a series of condition codes were

recorded for each tree. This information was recorded using the
"Referance Stand Tree Data Form (79020%)" which 1s described
fuily in the Vegetatioen Manual.’ The inclusion of trees which

Border the plot will be settled by measuring out from the center
stake, with trees more than half way in will being included.

Ffour trees will be selescted on each plot for azge, sapwood,
height, =2nd growth anailvsis. These will usually be selected from
Mesr the bottom of the plot and zhould include a dominant tree.
The selected trees should be be chesen from the associates of the
dominant tree, unless it would ignore important components ¢f the
ovyerstory. 1t is desirable but not essential that these trees
be lceated 2n the plot itself. This methoed should provide a good
cross-section of tree diameters and species to make estimates of
fire dates, net production of wood, and leaf areas.

Cover was estimated for all piant species on the on the four
12.%5 m, subplots and the whole plot using the standard Daubenmire
method . General sover for the whole plot is useful, 25 species
net accurataely represented the subpliets because thev are rare or
unevenly distributed are raecorded. The whole plot covers are
comparible to those estimated for many plots in the Pacific
MNorthwest Hopefully, the comparison between the biomass results
and whole plet cevers will allow rough estimstions of biomasses
from oprevious datz sets. Cover estimates and blomass me3sures
for the subplots would be done by crews of two people. The plot
would ba divided into gquarters with four % meter measuring poles.
Since the plots are not slope corrected the poles should be
placed paraliel teo the aground. For acouracy each crew member
would estimate 50% of the plot and the results would be combined.

In agddition to vegetation cever estimates, cover will be
estimated for LCGC, LITTER, STONE, and B.G. {(bare ground!. LOG is
defined as coarse woody debris »ldcm iIn diameter . LITTER is
defined as arganic material {(1Gcocm in diameter. When moss,
itchen, and creeping plants function as greoundeover, they ara
counted as litter. Eare ground refers to minerzl soil which is
{50% c¢covered with litter. STONE iz bedrock or gcobbles with a
minimum dimensioen of 7. Som. Tailis slepes covered with gravel
are cansidered to be STONE if the deep coarse gravel is func-
tionaliy similtar. The sum of these catagories is assumed to
egusal 100% unless suspended logs are pressent, which should ba

noted to avoid cenfusion when proofing data.

Estimated cover of vegetztion strata will also be recorded.
Thaese czxtagories will be TREE, TEHRUIZ LEHRVE ., HERB, MOES, and
LICHEN. TREE cover is the scover of all tree spacies inciuding
TABR and CONY The cover of undarstory pliants with woody stems
will he dividaed inte two catagories with TSHRUB being the ball
shrubs .5 maeters and LSHRUB the lower shrubs. TSHRUB would
itnelude vwvery tall Gaultheris shalon up to Acer gircinatum and
boar glabrum. LEHRUR includes most GABH, BEME, SY¥YMO, CHUM, and
WHPFD . HERE would gncoempags forbes, grasses and  sadges. MOZE




refars to all bryophyvtes (mosses and leafy liverworts:. MOS8 and
LICHEN cover is estimated on & surface area basis, so their cover
¢an easily exceed :1800%. Surface area was selected because it
should have the highest correlation with biomass. Mosses and
lichens growing on the base of trees toc the height of 1| meter is
included in the estimate. of the vagetation

Daubenmire cover is estimated by imagining the leaf or plant
completely covers the ares formed by drawing a line around the
Boundarvy of the foliage. The question zlways arises about how
large z gap or opening can be insluded within the estimate area.
We will excluding areas which are about 10cm sguare.

Biomass measures for many plants can be caleulated froem
cover . Additiconal non-destructive measurements will be made on
the bicomass subploets for those components not sdaguately esti-
mated by cover. 1f additional measures are required they shall
Ba& recerded on the Shrub Datz Sheet 800420 When two measure-
ments must be recorded thevy are placed in the fotlowing order:
diameters before lengths before numbers.

Most herbs require cnly cover for biomass estimation. The
excentions include:

BELSP, ATFI, ADPE which require frond length and # of fronds.
PTAQ which reguires diameter at base and # of stems.

ARCA 3 which reguires diazmeter at base for each stem.

XETE which reguires ¢lump diameter and leaf length.

Moo=t shrubs require only diameter at base to estimate bio-

MASS . The major exception is that most of the low shrubs (GASH,
BEME . SYMC, WHMO, etc! ocan be estimated by cover alaone. CEVE 1is
the only shrub which also requires a stem langth. For species
wi thout exisiing bBiomass esquations it would be best to collect
both Basal diameter and stem length in case it is needed. A
basal diameter will be measured for all trees in the subpleots too
small to be tagged. The biomass of the larger trees would be

ezt imated from the whole plot measurements.

To study decav tates of snags. 211 standing dead trees >1i0
em will be tagged and dizmetered. The condition of the snag wiil
be described using % bark, crown and branch condition ocodes and
the nresensce of conks or cavities. The cvodes for the crown and
Branch conditions are shown on the Back of the PETANDING DEAD
FORM" . The hejight of the frzes will be estimated so the extent
of top breakzge cza2n be caloulated.

Nead woad was manped on every other to obtalin an estimate
for the biomass woody debris. The odd plets on even transects
and even plots on odd transects will be mapped to avoid bBias .
Mapping will bz deone on the plot diagram of the Site {haracter-
istivs =heeat. Tha lcecation, speciacs, and diazmeters, and decay
clags of ezch log wzazs raecorded. Since the mapping is intanded
on Ly to zstimate log lenagths and detect new material, minimal
gffort wiil be devoted to getting log locations exact. i the

(4.}




species on a log is ouestionable the species code will be en-
clasad in "{3'. This should reduce the number of "unknowns" and
still provide future ressarchers with positive identifications

at least some of the logs. The decay classes are indicated
in Appendix IV of thes Vege Manusl.

¥. EBcheduling Considerations

gzmpl ing is done with crews of 2 or more pecple. The cover
and bPiomass measurements for the subplots requires two people,
each measuring half the plot. Not only does this simplify samp-
ling .but the interaction between the fwo estimators greztly
improves the accouracy of the measurements. The tree sampling
al!so reguires two people. One person tags, diameters, and 2¥xam-
ines the base of the tres, while the other checks the crown and
records data. The scil pit and detailed tree measurements re-
guire about the =ame amount of time asnd can eazch be done by one
person. Depending on accessiblity two people sheould be able to

complete about two plots per day.
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Tree Condition Codes:

Canopy class '
one ]etter indicating the free snzition
in the canopy:

D = dominant

C = codominant

I = intermediate
S = suppressed

(verall vigor
one digit which indexes the overail heaith
of the tree, Lonsider foliage coior and
density, conks and other signs of rot,
fuliness of crown; witches broges, efIC.
This code iz defined 4i fferer*:u for trees
in different canopy £lasses. For examp]e,
a codeminant with full viger might have
good vigor if it wmas suppressed. The codes

are:
i = good
2 = fair
3 = poor

Crown conditions

ane to three cigits describing the stem
above the first foliated branches:

0K

broken top

multipie tops or leaders

dezd top

unknoum Top

half crwoned

crook(s) in stem

unsuithie for a site index tree
suithie for a2 site inder tres

O O SO L B Lo g -
[T TR T T TR TR (I TR 1]

Bole corditions
one to three digitss describing the stem
beiow the first foliaged branches:

1

"

gopd {straight and mithaut a
grouse Yadder)

7 = pistol butt

3 = putt sweil {(ahmoreal for this
’pec1er)

4 = forked or muitiple haole

5 = jeaning hote

& = grouse fadder {occurg on open

"tsum woif trees)
7 = sweeping hole

it

Reoting condition
ong or two digits descri ibing the primary
fand secondary when it is significant)
pedium{s) in #hich the tree is rooted:

1 = mineral soil rooted {inciuvde
nan-woody litter)

2 = rooted in reotten wood

3 = urknown rogting medium

Disturhance condition o
ong ar twe digits describing scars seen on
the bole:

nane

fire scaris)

log fall scar{s) {caused by 2 fall-

1nc 19 which struck the tree)
scar{s) af unknown origin

scaris) directly caused by amimals

woion

[l

Lt ra—
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CENEREAL, INSTSRSUCTIONS

This data sheet is designed to record information about the
tree identification, snag size, down log size, and possible
causes of death, The snag information includes height, top

diameter,; crown conditon, and branch condition. The codes for
crown and branch condition are inciuded below., The top diameter
of brokKen srnags is recorded as LARGE DIA. under LOG INFORMATION,

The jog information consists of two end diameters and length.

The large diameter should correspond to either the DBM of wind-

thrown trees or the large end of ltogs formed by brokKen boles.

LENGTH corresponds to the composite length of logs which break
whernn falling. The small diameter is simply the diameter of the
small end of the log. The mortality factors are coded using the

codes described below., Specify all of the factors you feel
contributed to the death of the tree. Each category has two
coltumns so two components of each category may be specified.

The most important component in each category should be listed
first, If only one component appliies im a category it should be

placed in the left column,

VMeaRriIaigl.E CODES

CROWN CONDITION CODES
1=Crown intact
2=Crown broksn but more than 1/2 of the crown remains
3=5ome but less than /2 of the crown remains
4=pNone of the crown remains

BRANCH CONDITICN CODRES
I=Fine foliage branches remain
2=Medium < 4cm branches remain
3=Loarse branches only
4=No branches {(except stohs) remain

MORTALITY FACTOR CODES

GENERAL FACTORS
1=Buppression The tree appeared to be under compet-
itive stress.,
2=Mistletoe
3=UnkKnown disease Unspecified disegase caused death

S=UnKnown cause The cause of death is compiztetly
unkKnown could be damage cor diseass

DAMAGE _ ' ' ' _

I=Windthrow The tree is tipped over

2=Wind snapped The tree is broken off

3=Top gone A portion of the crown is missing

4=Crushed Smashed by faliing trees, rocks, e€ic,

S=Bgarring Scar from mechanical cause

g&=Fire Fire contributed to death

7=Animals Vertibrate activity aided deasth
DISEAEBE '

FUNGAL and INSECT hsve the sams codes for lccation of damage

1=Foliage and Buds
2=Twigs and branches
3=Boie {Hezartwood)
4=Bapwood and Eark
S=Root




