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WATERSHEID (WS10) UPLANDS SUCCESSION-HAMMLING METHODS

OVERVIEW and METHODS

Research Objectivefo study the effects of clearcut loggimithout burning on plant succession, biomass, and
nutrient pools.

Location and Acces¥Vatershed 1qWS10js accessed from above Bpadl34 (off the 130 Rd) and from
below byRoad143 (off the 15 Rd). See Figure 1 (watershed map) and Table 1c@dfdiihatesof plots).

Logistics of Sampling:
1 Sampling in WS10 should begimiid- to late-June or early July.
1 Optimal crew size is 2 people per plot.
1 A two-person crew can measure one or two plots in a day.
1 Equipment list shown in Table 2.

Site History Oldgrowth and mature Douglafir forestwere clearcut logged in 1979.arge slash was

removed from the site rather than burned. Dougfasseedlingsvere plantedin 1976 and 1977, but due to

poor survival 4.9 ha were replanted in 1978. Despite plantitagttree stems originated naturally, either as
sprouts from cut stumps (hardwoods) or astural regeneratior(conifers and hardwoods)Study jots were
established and sampled prior to harvest (1973) and resampled annually froml9816 then in 1983, 1985

1989, 1993, 19982004and 2010WS 10 was i ntensively studied in the
was surveyed into a 25 x 2B grid, with each grid corner staked and labelgou may come across some of
thesegrid markersand if still labeld they can help pinpoint your location (sedd map Figure 2.

Study Desigrisee Figur@): There are 35 plots in WS10 numbere84 and 36 §lot #35wasdropped) Plots

are 15 x 10 m, slope corrected, with the long axis parallel taidpegraphiccontour. Each plot is comprised of
two, 15 meterlongstrips of 1 x dm quadrats along the upper (U) and lower (L) edges of the plot, for a total of
30 quadrats fnicroploty. The 15 x-8n area betweerthe two microplot strips is called the Macroplot (M).

Plot Relocation The trail from the 143 Road is best for accessing plots 4, 11, 13, 14, 16, 19, 20, 25, 26, 27, 28
and 34. The other 23 plots are best accessed from
Access and Co n d isgedcifio ifornidtmn. ¢ acdte tHe plot uspdymap, compass and GPS (see

Table 1) Some plotsare situatedclosetogether, soit is posdble to confuseplot corners. Use tree ag

numbersto plot identity. Find all four corneposts, marked with 2" diameter steqdipes andavoid walking in

the 1-m wide belt that defines the microplotdammer in any posts that are loose. [@stis missingpr down,
reestablishit from other postsusinga clinometer, slope correction tab{@able3), and two 36m tapes. Make

note of anyplot or cornerreestablishment activitieslf apost is not labeled, write the plot number adrner
designatioron a writeon tag(e.g.,” WS 1 0 LP ILb(dowe3 left)), and attach it tightly to the post with

Zip tie. Flageachpost with red and blue flagging.

Stretch one 3n tapeat a uniform height above grourfietween the posts on the uphill side of the plot and
another 30m tape between postenthe downhill side. Walk above the plot in establishing tipper line and
below the plotin establishinghe lower lineto prevent trampling thevegetationin the microplots For the
upper line, the @meter markon the tape should bat the upperleft corner(facing uphill)for the lower line
the Ometer markshould be at thdower tight corner.

The uppettape should run as close to the ground as possible and the I¢tay®rshould run at a height equal
to the ground surfacéhat marksthe uphill edge of thelower (L)microplots. This will help in placing the
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micrplot frame and minimize visual distortion when evaluating species cdi/#ite distance between corner
posts is>1520 mor <14.80m, the last microplot should be situated according to the tdpance(not the
corner st). If the discrepancy .20 m, the tapeshould beloosened or tightenedio produce a distancas
close as possible tt5.00m. For each plagtrecord the distance between posts to the nearest 0.01 m for the
upper and lower lines in the space pros@at the top of theCover Form

Microplot Establishment There are 30 microplots in each plo&e Fgure 2 for microplot positioningcoding
and placement of the PVC framé&wo corners of the microplots are determined by droppingflaigsfrom

the stretched meter tape. A third corner is determined by dropping a pin from the ends of poles held
horizontally (i.e., same height as the tap¢)L.00 and 1.41 m from these corners. The fourth corner is
determined by dropping a pin from the ends ofrfaontal poles held at 1.00 m from the third pin and 1.00 m
from the pin beneath the meter tape. This last position can also be checked by triangulation.

WORK FLOWdescribed in detail in subsequent sections)

1. Enter plots from the side (to minimize disturbance to upper and lower microplotipc&e cornepostsand
resurvey/reinstall any posts that are down or missilhgbel each corner postith tag and zip tief notag is found.

2. Establistupper transectand1 x 1 m microplotslongupper line, starting at upper left corner (0 m)

3. Do t h egrodpp il ldgrcdrfoboratecorrect species ID, identify new species, and compagasuring
techniques and estimates

4. Assess microplots ddpper line (U)
a. Evennumbered microplots0, U2, U4, U6, U8, U10,U12,U14)
i. Ground cover: estimat&o cover okach type
ii. Growth forms: estimate % cover of each groviashm
iii. Plant species: estimat covelby species
iv. Biomass measurements for sorherb and shrutspecies
v. Treemeasurementgseedlings, saplingbardwoodsprouts larger tree3. Treeseedlings and saplings
10 cm tall get taggedTree seedlings 10 cm tall get tallied on biomass form.
b. Oddnumbered microplotsy1, U3, U5, U7, U9, U11, U13)
i. Tree measurementeedlings, saplings, sproytarger treed. Trees > 10 cm tall get tagged.

5. Establish 1 x 1 m microplo&donglower line, starting at lower right corner (0 m)

6. Assess microplots dmwer line (L)
a. Evennumbered microplotslQ, L2, L4, 16,18, 110,112,114)
i. Ground cover: estimate % cover of each type
ii. Growth forms: estimate % cover of each growth form
iii. Plant species: estimate % cover by species
iv. Biomass measurements for some herb and shrub species
v. Tree measurements (seedlings, saplings, hardwood sproutgerlénees). Tree seedlings and saplings >
10 cm tall get tagged. Tree seedlirgk0 cm tall get tallied on biomass form
b. Oddnumberedmicroplots (L1, L3, L5, L7, L9, L11, L13)
i. Tree measurementeedlings, saplings, sprouts and larger trees. Treescm@ll get tagged.

7. Document presence afdditionalplant species ithe entire 15 x 10 m platincluding ald-numbered microplots
(which were skipped in species cover and biomass measurements)

8. Measure tees inMacroplot (M)
a. Measure(and tag as necessaryeesand ingrowth>1.37 m tall inthe 15 x 8 m macroploarea(i.e.,between
the microplot strips, sincthe trees arealready done in those)
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GROUNIZOVER AND SPECIESERCOVER FORM [TR4])

At the beginning of each dalgaveteam membesindependentlyevaluatea microplot, thencompare and
discuss what each personrecorded.hi s i s a good way to “calibrate” coc
identificationamong crew members

As a guide to estimatingercentcoverwithin a 1 x Im microplot consult thetable equating area to cover
(Tabled) and the resolution of cover estimates (Tab)e A trace of cover should be recorded as 0.1%.

Qover dataare mllected from a set of 16, 1 x 1 m micropl¢dsalong the uppeline, U, and8 along the lower
line, L) (Fgure?2). Coverdata are collectednly from theevennumberedmicroplots (0, 2, 46, 8, 10, 12, 14
on each lindi.e., every other microplot). The microplatimber corresponds to the starting distance on the
tape line. The observer should stand dovetope from themicraplot being read; never walk through a
microplot. Begin data collection dhe upper left microplot (kD). Work left to right across the upy line
before moving down to the lower right corner-Q). Thenwork right to left across the lower line.

In eachevennumberedmicroplot, estimate thepercentcover of ground surface types:

1 BARE = mineral soil

1 LOG =wood >10 cm in the narroimension(any length) or chunks of wood/bark that creaté&0-
cm wide surface
LITTER = foliage, needles, or wet@ cm in the narrow dimension.
STONE = rocks >7 cm wide (smaller stones that form a "pavemen#iraisensidered stong
STUMP = stump eftree that was cut
TREEB the baseof a live or dead tre¢only if>1% cove, species designation is not important

= =4 =4 =4

Generally BARE + LOG + STONE + STUWEEB HTTER = 100% unless a LOG is elevated abuigeoplot

in which case the total can ezed 100%. If plants cover the ground surface, the ground surface category for
that area is assumed to be LITTER. Usually, the ground surface category with the greatest cover is estimated
by difference. These categories are already listed on the fitsteotwo Cover forms; the second form

contains only blank spaces for plant species.

In eachevenrnumberedmicroplot, estimate thetotal projected cove(in %)of each growth form (ignoring

specie$. Growth forms aré¢MOSSLICHEN, HERB, TALL SHRUB, and TREE (max. = 100% for eatbwgroup).
growing shrubs ar e i nclfarthie @asessmentTHese cdtehodas bpre-listed onwt h f ¢
the Cover forms. To determine which species are considered herbs,ridisshind trees consult th&/S10

Species Ligtseparate document)Cover of MOSS/LICHEN should be estimated to a height of 1 m on logs or
stumps. Because cover is estimated as a vertical projection, MOSS cover on the sides of logs or stumps is often
low even when the surface area covered by MOSS is high.

Next, n eachevennumberedmicroplot, estimate theprojected%cover of eaclplant speciesgraminoid,

herb, shrubandtree) over the 1 x 1 m microplot areeggardless of whethethe plantis rooted in or out of

the microplot and regardless ats height(i.e., include canopytrees). Graminoids include grasses, sedges and
rushes. A fulllist of geciescodesis providedin the WS10 Species Lis€Codes for species found in each plot
during the previous sample (20) areprovided in theWS10 Species Lists by P(separate handout)If you
encounter a species that is not present in W10 Species Ljgtonsultthe USDA Plants Database:
http://plants.usda.gov/java/

As you recoretach species (old or newyrite outits full mmeas well asts code Thswill allow us to correct
erroneous acronymsilf a plant can only be identified to genuecord the first 5 letters of the genus only to
family, record the first 6 letters of the family naméf a plant cannot be identified in the field, record it as


http://plants.usda.gov/java/
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"UNKN#" (where # is a unique no. for the plot). Collect a specimen from outsidediplot and include a

| abel in/ on the bag wiplot/micrepmt nunger tNote whethemitasra enpnocdtartae , ar
dicot and describ¢he morphology( e . g. , “monocot seedlings, siongle 1| e
draw a pictureon the data form.

After sampling all 16vennumberedmicroplots, carefully search thentire 15 x 10 m plot, including the odd
numbered microplotsfor any species not found in thevennumberedmicroplots Add thesdo the Cover
Form ContinuationPage Forany species found during this seareltord“M” n theleft-most (M) column to
indicate that thesavere species foundutside the evemumbered microplots Record the full species name
and code, but no covervalue

BIOMASS OHERB, SHRUBAND SMALL TREE SHEBE(BIOMASS FORM [TR&1)

For some species (particularly herbs) it is possible to estimate ajpowasd biomass from cover. For other
species, additional measurements (elgasaldiameter,stem length) are needed Se the full Ist inTable6,
Biomass Parameters to MeasureNhile sampling the cover plots, these spedpscific biomass
measurementgBV1 and BVZhould be recorded on thBiomass FormMeasurements arenly neededor
plantsrooted inthe 1 x 1 m microploandonly those listedn theBiomass Parametersheet

DBA(basal diameter)

Basal thmetersare measured at the base of the stexhove the root collar, but as close to the ground surface

as possiblébut see note below aboubeargrassXETEbelow). Measurements are to the nearest 0.1 cm.
Herbaceous species that are not listed on this form do not require measurements other than cover. However,
if a new graminoigpecieds found, moda{most commonheight is required. If a new tall shrub spedies

found, basal diameteabove the root collais requiredfor each stem rooted in the plotif there are more than

6 measurements or pairs of measurements per species per microplot, record the microplot ngpdees
codeand biomass measures) the next line,making sure toncrement the sequence number by one

(sequence number = 1 for the first record of a species in a microplot).

The Biomass Fornshouldalsobe used to record aount of tree seedlings < 10 cm tayi species and DBA
Seedling countare donein all microplots(both even and oddnumbered).

Height(stem length)

For all shrubs and a subset of herbgeem length is needed to estimate biomas&ecord éher the modal
height (ht) (the most common height in tlmicroplot), or the individual heighfi-ht) of a stemasnotedon the
form Biomass Parameters to MeasuréMeasurestem length(rather height off the ground) because plants
often grow at an angle to the slope. Units are in centimeters. Precision is to the ngéarador plants 61 m
tall; to the nearest 10 cm for plantsZ.m tall; and to the nearest 50 cm for plants >2 nh tal

Note about XETE biomass measureme@&herthe leavednto a tight bundle atheir baseandwrap a
diameter strip or tape around thelumpto measure’ b a s a | @ddbad tontbet nearest 0.1 cnAlso ecord
modal heightof outstretched leave$o the nearest centimeter

Note: Data on trees are recordecaih30 microplotgboth evern and oddnumbered micropld). Therefore,
remember to colledree data in odehumbered microplots as you move between cqegenrnumbered)
microplots See details below on sampling trees.
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TREE MEASUREMENTSSGED TREE AND IN®R® FORMS [TPa3])

e Trees are sampled within the entiré & 10 m plot.

» Treesof allsizes (including seedlings 10 cm tal) are measured imll 30 microplots(i.e., acrosshe
entire 1-m wide strip at the top and bottom afachplot). (Note that tree seedlings < 10 cm tall are
tallied on the Biomass data sheet (as explained above).

* Inthe remaining 15 x 8 m aréi&lacroplot)between the microplot strips, onlyeasurestems? 1.37 m
tall (breast height).

» Breast height(1.37 m)on the treeis determined on theside slop&not up- or downslope othe tree).

e Trees must be rooted within the plar microplotboundaryto be considered for measurement

» TheTaggedlrees Forntontains a list of afpreviously taggedtems includingthoserecorded dead or
missing at the previous measurement (2010). There are separate data sheets for trees in the
Macroplot (15 x 8 m area) and microplots.

TREES1.37m TALL INHEENTIRES X10m PLOTINCLUDING ABBOMICROPLOTS

The sampling procedure wiliarydepending on whether a treel.37m tall has a tag or nogas explained
below in Sections A, B and C.

A. CONIFERSORHARDWODS? 1.37m TALIWITHTAGS

Hardwoodspeciesncludethe following Acer macrophyllunfACMA), Alnus rubra(ALR), Chrysoleps
chrysophyllgd CHCHY), Cornus nuttalli{CONW), Prunus emarginatédPREM)Populusbalsamifera vtrichocarpa
(P@BAT), andFrangulapurshiana(FRPF) (seeWS10 Species L)st

Tags that are nailed onlf the tag is nailed at breast height (1.37 rttje measurement poin{MP) should beH
(indicating breast height Remeasurdiameter ofthesetreesjust above the nail (using a dbh tape or dbh

strip) and record the diameter in tHeBHcolumn. There shouldbe-1 %2 i nches of “growing
thebarkand nai | h e aethoughgrdwing dpdcause & plisrs ta snip the existing reaild reattach

the tag with a ®w nailat the sameheight Or, if the tree is large enough, use a block of wood or a branch to
protect the tree from the hammer as ydaack the nail out of the tree the bark of thesesmalltrees is too thin

to withstand the damage.

* Ifatagis being overgrown butthenbmer can still be read, inscribe
on”) tag using a pen @ttie same lkighasithe lpreviols ¢éag, thenmgeard a r y
“NNT” (“needs new tag”) in the comments.

» If the tag # canot be read, determine the nundy using previous data ddpecies, DBH, Near Tag #
and the old comment, then attach a temporary tag withthgn u mber and “ NNT” i n ¢

» Temporary tags If a treealreadyhas a temporary tag, there should bgparmanentreplacement tag
for it (each plot should have a set of replacement taggjain, nail the permanent tegt the same
heightas the previous tag.

Tags that are wired:f a tag is wired on a side brandiP =B (basal diameter). Remeasute tree at the
basebut above any butt swell, using a dbh tape, dbh strip, or caligped record the diameter in thBBA
column. IfMPis listed ad, this is incorrect measure the basal diameter and note thH error in the
comments( e . g . , . IffaMiressBrittlereplace it with a new wire or a cable/zijg. However if the tag
is wired butthe tree is nowlarge enougtto handle a nailX¥5 cm dbh), attach the tag at 1.37 m above the
groundon the side slopandthen takeboth a basatiameter(DBA and abreastheightdiameter(DBH.

Trees without tags If there is not aagona tree>1.37 m, se&ection Boelow.
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Other data to record:For all stems in the Macropl@#), record the following additional information:
» The tag#of a large, adjacent tree in thgear Tag column if there is nbone givenor the number
listed is not appropriate (e.gthe neartree has diedr is not really very cloge
* Overall vigor@QV): 1= good;2 = fair (browning needles, loss of branchedadiage, poor growtkorm
induced by injury), an@ = very badlikelydying).
» Status: 1=alive,3=fused with another tree and measured one 6=dead, 019=missing
» Additional commentsiNote any scarring or tree injury, presence of pests or pathogerahlems with
MP designationsr tag positioningfag replacedp f i f tree not found after

Dead trees If ataggedtree >1.37 m tall has died since the last measurement, record StafLesvd DBA or
DBH(as dictated by tag locationdhen fill out theWS10Tree Mortality Form(instructions on form).

B. CONIFER% 1.37m TALIWITHOUTTAGS

These trees may represent one of seveitdations
1. Treesin the Macroplotthat were <1.37 m tall at the previous census, but now taflithan1.37 m
2. Treesthat have losttheir tag.
3. Trees that were overlooked (missedjuring a previous measurement but clearigoted in the plot.

Data are recordeds follows for each of these three cases:

1. Conifersnow tall enough to tagingrowth). Foringrowth, use the ingrowth tags specific to the plot. These
should be in a number series not currently in use in the plot. féestoo small toaccept anail, attachatag
with awire or ziptie to asturdy side brancknot the main stenwhich could constrict or girdle the trge For
trees large enough to hold a néd5 cm dbh) nailthe treetag at1.37 m( “ b r e a s bn the sidegopet 1f )
there isa branch oma swelling that interferes with measuremeat 1.37 m nail the tag just above or below
that height. Tags should beailedso they face the same directios ather fagsin the plot Be sure that the
same tagt has not been usegreviouslyin the 15 x 10 m plot! The following data are recorded on the
Ingrowth Formnt

w Plotsize“M” or Macroplot, or microplot code
Tag #
Near tagt (tag# of a large nearbytree for future reference)
Species code
MP = measurement point (B farees with wired/cabled tagH for rees with nailedags)
Diameter (cm)DBA whemP = B, DBH for MP = H
QV = overall vigor (as above)
Comments

eegeeeee

2. Live or DeadConifersthat have lostold tags. Occasionally an untagged stem is found in the Macroplot

with an unusually large diameter or with a height suggesting that it should have been tagged during the
previous census (for PSME, height at last census can be approximated by counting back terminal bud scale
scars to 200). Before adding a stem to thegrowth Form compare the individual with any stems on the
Tagged Trees Forthat cannot be found. If the missing tree ha®di® = H, search for an old nail haebh; if

MP = B, look for old wiren a branch{perhaps embedded)Often trees can be mateu with those on the

Tagged Trees FormsingSpeciesPreviousDBH, Near dg #,andthe previouscomment. If a reasonable
matchcan be madgattach a temporary“fvrite-on”) tag with thetag #written on it (use a penciland record

“ N N Tnkedg new tag) in the commentfieldAl so add t he comment “#t’alga mi ssi
match is made and the tree is dead¢ord status and DBA or DBH (according to previous measureaneint)
thenfill out aWS10 Tredlortality Sheet for the treelt is not necessary #itach a temporarytag to a dead

tree.
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3. LiveConifersthat were overlooked (missed)if a reasonable match cannot be madéh previously
tagged treesand the tree is definitely rooted ithe plot, it is possible that it wasissed last time. Wouare
convinced that the tree was missgitishould betagged (ith awire, ziptie or nail depending on sixe Data
are thenentered on aringrowth Formwi t h a comment : “ s h o 10! dhefollowiey been t
data are recorded on thiengrowth Form

w Micropl ot Miurmmer ,t rere sthacroplotarégee 15 X 8 m
Tag #
Near Bgt = tag # of a large, adjacent tree
Species code
MP = measurement point (B farseswith wired/cabled tagsH fortrees withnailedtag9
Diameter (cm) = basal diameter for MP = B, DBH for MP = H
QV = overall vigor (as above)
Commens

gegegeeeee

C. HARDWOOD%1.37m TALIWITHOUTTAGS

These trees may represent one of several situations:

1. Live $emsin the Macroplotthat were <1.37 m tallat the previous census andre now tall enough to tag
aslIngrowth (as describedn situation B1 above.

2. Stems that have lost old tagstreat asin situation B2, above

3. Stems that were overlooked (missed}reat asin situation B3, above

Data are enterean thelngrowth Form The following data are recorded:
w Plot size* M’or Macroplot, or microplot code
Tag #
Near tag tag # of a largenearbytree for future reference)
Species code
MP = measurement point (Br trees with wired/cabled tagsH for rees with nailedags)
Diameter (cm)DBA whemP = B, DBH for MP = H
QV = overall vigor (as above)
Comments

eegeeeee

TREES 1.37/m INTHE 301 X tm MICROPLOTS

Conifer and hardwootree specief all sizesre accounted for iall 30 microplots How they are accounted
for depends on their size:
1 Small tree £edlings<10 cm tall (including germinantshould betallied by species and DBA the
Biomass FormDo not tag them.
1 Trees>10 cm tallshould betaggedand measured If they are not already tagged, they are either
new ingrowth or trees that were tagged prmusly and have lost their tags (see below).
1 Note: Itis not necessary to recolkar Tag#or treesrooted in microplots.

Tags that are nailé on: If atag isnailed at breast heightmeasurement point, MP, should b&(dbh).

Remeasure the tree just above the nail (using a dbh tape or dbh strip) and record the diameteDBHhe
column. If there is not much room left for growth on the nail, use a wire cutter to snip off the head of the nalil
anduse a new nail to attacthe tagat the same height. If the tag is being overgrown, retag the tree with a
temporary (writeon) tag withthe tag#a n d r e ¢ o'‘mekds'héwNaf n thé comment field.

Tags that are wired:If a tag is wired on a side brandiP =B (dba, basal diameter). Remeasure the tree at
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the base (above any butt swell, using a dbh tape, sthip, or caliper) and record the diameter in tBBA

column. IfMPis listed adH, this is incorrect. Change H to B, circle it, and measure the basal diameter and
note the error in the commentslf the wire is brittle, replace ivith anew wire or aziptie. Avoidcabling

small trees around the main stem unless they are very small with low vigor and little potential to outgrow the
wire or cable tiebefore the next measurement (@gsin the future). Sometime# is necessary to cable

around the min stem becausemall individuals do nailwayshave side branchekat can support a

cabldwire.

If the tag is wired buthe tree isnow is large enougfr5 cm dbh}o be nailed at dbhnail the tag at dbh, then
measureboth the basaldiameter DBA)andbreastheight diameteDBH and record thenin the appropriate
columns.

Taggedseedlings and saplings 1.37 m talthat havedied: If a taggedree seedling or saplintisted for the

microploton the Tagged Trees Form has diedtardtree status =6 (dead andnote in the Comment fieldn
appropriateMortality Causecode(see Mortality Sheet for codes). Exangple “ MC = 1" (of or supr
“MC=60" (f or . Donbotrilooutthe rooatality €héet fateadtrees < 1.37 m tall

Seedlingsand saplings> 10 cm tall anck 1.37 m tallwithout tags: Untaggedree seedlings and saplingd0

cm tall and<1.37 m tallwithout tagsin the microplotsare either(a) newingrowth or(b)trees thatwere

tagged previously and hawincelost theirtags.1 f you can’t find a tag, root e
the stem to see if a tag is buried. If not tag is fouhdiaybe possible tanatchthe taglesseedling or sapling

with one onthe Tagged Trees Form usithg previousSpeciesPrevious DBH, Near Tag #, atmimment. If

you' ' re confident a match can be made, write lftahe t ac
match cannot be made, treat it as ingrowth anadte the position within the microplotUL = upper leftUR =

upper right, LL = lower left, LR = lower, C = cenitptot, L= leftedgeof plot, R=rightedge, T= topedge, B=

bottom edge

For ingrowth that danot have strong side branches, the tag must be placed around the main stem. Be sure to
leave some growing space in the wire or cable tie for the seedling to. gfmwlarger ingrowth witluitably
strong side branches, attach the tag on an uphillbramdhos e t o the stem so it’'s mo
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WS10 Upland Succession Field Methods

Figure 1. Map of Watershed 10 with plot locations.
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Figure 2. Old rap of Watershed 10, showing5 x 25m gridand the location of various study installationsncluding he upland vegetation
successiorplots (TP41)ndicated by squares with numbers insidg¢Note thatPlot 35 has been abandongd
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Figure3. WS10 microplot a@angement andnumbering within each plot.
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Table 1. UTM coordinates (NAD83) of WS10 Upland Succession Plots.

Version: 2016 020
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WS10plot | Easting_ NAD83| Northing_NAD83 WS10parking | Easting_NAD83 Northing_ NAD83

559339 4896543 Road 134 559398 4896564

2 059321 4896545 EgiiiigégﬁL 559400 4896410

3 559322 4896535 vehicle)

4 559018 4896292 Road 13 558990 4896222

5 559213 4896275

6 559278 4896468

7 559358 4896422

8 559256 4896252

9 559352 4896378

10 559311 4896390

11 559100 4896288

12 559213 4896546

13 559075 4896345

14 559083 4896382

15 559202 4896483

16 559174 4896393

17 559305 4896236

18 559238 4896263

19 559031 4896361

20 559121 4896410

21 559258 4896487

22 559246 4896539

23 559320 4896444

24 559278 4896391

25 559094 4896322

26 559029 4896269

27 559186 4896338

28 559212 4896348

29 559254 4896403

30 559386 4896507

31 559368 4896469

32 559321 4896478

33 559287 4896439

34 559140 4896315

36 559341 4896319
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Table 2. Recommendeequipment list for WS10 measurements.

Daypack
Field vest
Compasses with correct declinatiatb(degreesEastin 2016)
30-m fiberglass tape(two per team)
1.0 and 1.5m PVC pipes, marked &0 cm intervalsandat 1.41 m (for locating microplot boundaries)
Calipers (metricfone for each crew person)
Diameter tapgonefor eachpersor)
D-tape strips (for small trees)
Clinometer (one for eacperson)
PVC posts, rebar or stakes (to replace missing corner posts)
Aluminum nails (lots!) in nail bag
Hammergone for each person)
Pliers/wire cutters (one for each person)
Blue flagging for trails/routes to plots
Redand blueflagging for corner posts
Pin flagq5 for each team)
Tree tags
o Plotspecifiangrowth tags
O Temporar-gn{)ywrage with wires
0 Replacement tags
0 Wires and zip ties for attaching tags to small stems
Clipboards (two per team)
Pencils (0.9 mm)
Dataformson Ritein-Rain paper
0 Plotspecificree remeasurementorms
Tree mortalityforms
Ingrowth forms
%Cover forns
% Cover formcontinuation page
o Biomasdorms
WS10 ield protocol
Plot-specific species lists
Reading glasses
Hand lens
Plant ID books
0 Hitchcock and Cronquist
o Pojar and MacKinnon
GarminGPS and sheet with plot coordinates
Radio
1% Aid Kit
Whistle
Day pack, lunclwater, sunglasses, sunscreen

=4 =4 =4 =4 = -8 -8 -8 ofofoaoaoa e e o g

= =4 =

O O oo

=A =4 =8 -8 -4
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Table 3.Slope correction for ground distance equivalent to 10 m and 15with slope indegrees
Formula:Ground distance = Horizontal distance/cos(slppehere slope is in degrees.

Slope (degreeg) 10 m 15m Slope (degreeg) 10 m 15m
1 10.00 15.00 36 12.36 18.54
2 10.01 15.01 37 12.52 18.78
3 10.01 15.02 38 12.69 19.04
4 10.02 15.04 39 12.87 19.30
5 10.04 15.06 40 13.05 19.58
6 10.06 15.08 41 13.25 19.88
7 10.08 15.11 42 13.46 20.18
8 10.10 15.15 43 13.67 20.51
9 10.12 15.19 44 13.90 20.85
10 10.15 15.23 45 14.14 21.21
11 10.19 15.28 46 14.40 21.59
12 10.22 15.34 47 14.66 21.99
13 10.26 15.39 48 14.94 22.42
14 10.31 15.46 49 15.24 22.86
15 10.35 15.53 50 15.56 23.34
16 10.40 15.60 51 15.89 23.84
17 10.46 15.69 52 16.24 24.36
18 10.51 15.77 53 16.62 24.92
19 10.58 15.86 54 17.01 25.52
20 10.64 15.96 55 17.43 26.15
21 10.71 16.07 56 17.88 26.82
22 10.79 16.18 57 18.36 27.54
23 10.86 16.30 58 18.87 28.31
24 10.95 16.42 59 19.42 29.12
25 11.03 16.55 60 20.00 30.00
26 11.13 16.69 61 20.63 30.94
27 11.22 16.83 62 21.30 31.95
28 11.33 16.99 63 22.03 33.04
29 11.43 17.15 64 22.81 34.22
30 11.55 17.32 65 23.66 35.49
31 11.67 17.50 66 24.59 36.88
32 11.79 17.69 67 25.59 38.39
33 11.92 17.89 68 26.69 40.04
34 12.06 18.09 69 27.90 41.86
35 12.21 18.31 70 29.24 43.86
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Table4. Percent cover dimenisns in a 1 x 1 meter microplot.

% Cover Dimensions
0.1 =1x 10 cm (~ 1 finger)
0.5 =5x 10 cm (~ % palm of hand)
1 =10 x 10 cm (palm of hand to first knuch
2 =10 x 20 cm (entire large hand)
5 =20x 25cmor 10 x 50 cm
7 = 1 clipboard
10 =33 x 33 cm or 10 x 100 cm or 20 x 50 crf
15 = 2 clipboards or 40 x 40 cm
25 =50x 50 cm or 25 x 100 cm
50 =70x 70 cm or 50 x 100 cm
75 =75 x 100 cm

Tableb. Resolution of percent cover estimates.

If cover estimate Resolution of
is between: estimate should be:
0-2% 0.1%
2-5% 0.5%
5-10% 1%
10-25% 2-5%
25-100% 5-10%
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Table6. Biomass parameters to measu(see protocol for units and resolution)
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Code | Species name | BV1 | Bv2 Code | Species name BV1 BvV2
Grasses, Sedges and Rushes Tall Shrubs
AGPAS8 |Agrostis pallens ht ACCI Acer circinatum dba
AGST2 [|Agrostis stolonifera ht AMAL2 |Amelanchier alnifolia dba
AGTE Agrostis tenuis ht ARCO3 |Arctostaphylos columbiana dba
AGROS |Agrostis sp. ht CESA [Ceanothus sangiuneus dba ht
ELGL Elymus glaucus ht CEVE |Ceanothus velutinus dba i-ht
FEOC Festuca occidentalis ht COCOC |Corylus cornuta californica dba
FERU2 |Festucarubra ht HODI Holodiscus discolor dba
FESTU |Festuca sp. ht OECE |Oemlaria cerasiformis dba
HIOC Hierochloe occidentalis ht PHLE4 [Philadelphus lewisii dba
LOPE Lolium perenne ht RHMA3 (Rhododendron macrophyllum dba
LUCA2 |Luzula campestris ht RIBES [Ribes sanguineum, R. lobbii dba ht
LUPA4 |Luzula parviflora ht ROGY [Rosa gymnocarpa dba ht
LUZUL |Luzula sp. ht RUAR9 [Rubus armeniacus dba
MEHA2 |Melica harfordii ht RULE [Rubus leucodermis dba ht
SCAR7 |Schedonorus arundinaceus ht SALIX |Salix sp. dba
TRCA21 [Trisetum canescens ht SASI2 |Salix sitchensis dba
Any other grass species ht TODI Toxicodendron diversiloba dba
VAME |Vaccinium membranaceum dba
Ferns VAPA |Vaccinium parvifolium dba
ADPE Adiantum pedatum len num
ATFI Athyrium filix-femina len num Trees>10 cm tall
BLSP Blechnum spicant len num ACGL |Acer glabrum dba
POGL8 |Polypodium glycyrrhiza len num ACMAS3 |Acer macrophyllum dba/dbh
PTAQ Pteridium aquilinum dba num ALRU2 |Alnus rubra dba/dbh
CADE27|Calocedrus decurrens dba/dbh
Herbs and Low Shrubs CHCH?7 [Chrysolepis chrysophylla dba/dbh
AGOSE |Agoseris sp. ht CONU4 |Cornus nuttallii dba/dbh
ANMA  |Anaphalis margaritacea ht FRPU7 (Frangula purshiana dba/dbh
ARCA3 |Aralia californica dba PILA Pinus lambertiana dba/dbh
CHANY9 |Chamerion angustifolium ht POBAT (Populus balsamifera v. tricho. dba/dbh
COCA2 |Conyza canadensis dba ht PREM [Prunus emarginata dba/dbh
EPBR3 |Epilobium brachycarpum dba ht PSME ([Pseudotsuga menziesii dba/dbh
EPCIW |Epilobium ciliatum ht TABR2 |Taxus brevifolia dba/dbh
EPMI Epilobium minutum dba ht THPL |Thuja plicata dba/dbh
GASH Gaultheria shallon ht TSHE |Tsuga heterophylla dba/dbh
HIAL2 Hieracium albiflorum ht
HYPE Hypericum perforatum ht Trees <10 cm tall
LASE Lactuca serriola ht - Record by species and DBA on biomass data
LOCI3 |Loniceraciliosa dba - BV1=DBA
MAGR3 |Madia gracilis ht - BV2 = number (for each species and DBA)
MANE2 |Mahonia nervosa ht
MYMU  |Mycelis muralis ht
PEFR5 |Petasites frigidus ht num Parameter abbreviations
SESY Senecio sylvaticus dba ht dba = basal diameter i-ht = individual height of eac
SYMO Symphoricarpos mollis dba dbh = diameter at 1.37 m num = number of stems
XETE Xerophyllum tenax clumpdba| ht ht = modal height in microplot len = stem length (some ferns)




