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1] Data Set Code and Title

SEV129:  Sevilleta LTER NPP Quadrat Sampling Data

2] Abstract:  

Net primary production (NPP) is a fundamental ecological variable that

measures rates of carbon consumption and fixation.  Estimates of NPP

are important in understanding energy flow at a community level as

well as spatial and temporal responses of the community to a wide

range of ecological processes. A long-term study has been established

at the Sevilleta LTER to monitor net primary production across four

distinct ecosystems: creosote dominant shrubland, black grama dominant

grassland, juniper-savannah and pinyon-juniper woodland.  While

measures of both below and above ground biomass are important in

estimating NPP, the described study focuses on estimating above ground

biomass production (ANPP).  ANPP is equal to the change in plant mass,

including any losses to death and decomposition, over a given period

of time.  To measure this change, above ground biomass production

(ANPP) is sampled three times a year (winter, spring and fall) for all

species at each of the four sites.  In addition, volumetric

measurements are obtained from permanent plots at the three sites to

build regressions correlating biomass and volume.

3] Keywords:  ANPP, biomass, Sevilleta, LTER

4] Why the Samples/Data were collected:  See above

5] When the Samples/Data were collected:

Plant above ground biomass production (ANPP) is measured three times

each year: spring, fall and winter.  Spring measurements are taken in

May when shrubs and spring annuals have reached peak biomass.  Fall

measurements are taken in either September or October when summer

annuals have reached peak biomass but prior to killing frosts.  Winter

measurements are taken in February before the onset of spring growth.


February 1999


May 1999


October 1999

6] Who is involved with the Samples/Data


Primary Investigator:   Este Muldavin





New Mexico Natural Heritage Program





Department of Biology





University of New Mexico





Albuquerque, NM  87131





muldavin@sevilleta.unm.edu


Data Manager:  Este Muldavin

7] Where the Data were Collected:  

Sevilleta LTER Project Area Description:
  

The Sevilleta National Wildlife Refuge, operated by the U.S. Fish &

Wildlife Service, is located in Soccoro County in central New Mexico.

The Sevilleta spans approximately 100,000 ha of land and has

vegetative influences representative of the Chihuahuan Desert, the

Great Plains grassland and the Colorado Plateau.

Study Site Descriptions:

Five-Points Larrea: A creosote shrub study site, south of Deep Well.

It is located on the south side of the road that heads west from the

five-points intersection.  The site is creosote (Larrea tridentata)

dominant with black grama (Bouteloua eriopoda), snakeweed (Gutierrezia

sarothrae), dropseed (Sporobolus) spp. and galleta grass (Hilaria

jamesii) as associated species.

Five-Points Grassland: A black grama grassland study site, south of

Deep Well.  It is located on the north side of the road that heads

west from the five-points intersection.  This site is black grama

dominant (Bouteloua eriopoda) with snakeweed (Gutierrezia sarothrae),

dropseed (Sporobolus) spp. and galleta grass (Hilaria jamesii) as

associated species.

Savanna: A juniper-savanna study site, south of the blue springs gate

which is on the north east corner of the Sevilleta.  The site is

located at the base of a canyon that drains the Los Pinos Mountains.

This location is a juniper grassland mix where juniper (Juniperus

monosperma), black grama (Bouteloua eriopoda), blue grama (Bouteloua

gracilis), hairy grama (Bouteloua hirsuta), and side oats grama

(Bouteloua curtipendula) are dominant species associated with various

other grass species including (Muhlenbergia torreyi), (Sporobolus

cryptandrus) and (Aristida purpurea).

Cerro Montosa: A pinyon-juniper woodland study site, south of the

Savanna study site. It is located in the same canyon but occurs at a

higher elevation than the Savanna study site.  This site is a woodland

where pinyon-pine (Pinus edulis) and juniper (Juniperus monosperma)

are dominant species associated with scrub oak (Quercus turbinella),

black grama (Bouteloua eriopoda), blue grama (Bouteloua gracilis), and

hairy grama (Bouteloua hirsuta).

	Code
	Site
	Latitude
	Longitude
	Elevation

	FPG
	Five Points Grassland
	34° 20´ 17.0' N
	106° 43´ 3.0' W
	1616 m

	FPC
	Five Points Creosote
	34° 19´ 59.0' N
	106° 44´ 9.0' W
	1615 m

	J
	Juniper Savanna
	34° 24´ 52.7" N
	106° 31´ 22.2" W
	1790 m

	CM
	Cerro Montoso
	34° 22´ 6.3" N
	106° 32´ 5.7" W
	1976 m


8] How the data were collected: (excerpted from protocol written by

Dave Lightfoot, Mike Friggens, and Heather Simpson, last updated

3/7/2002)

Locating the NPP Sampling Quadrats:

Each core site contains five rodent trapping webs.  Each web consists

of twelve 100m transects radiating out from a central rebar stake

marked #145.  There are four permanently marked ANPP plots on each of

the trapping webs.  These plots are located 10 meters from the end of

the transects that extend in the four cardinal directions.  Each plot

consists of four quadrats that are oriented around a tall, orange

center stake and each quadrat is marked by two short, orange

fiberglass stakes.  Quadrat 1 is northwest of the center stake

followed clockwise by quadrats 2, 3, and 4.

It should be noted that at the Savanna study site webs 4 and 5 do not

have all twelve transects, only the north and south transects are

present.  The east plot should be approximatetly 110m due east of the

center stake (#145) and the west plot 110m due west.

Collecting the Data:

ANPP Quadrat Measurements

A pair of two technicians is needed to collect the quadrat

measurements. One person will take the measurements while the other

person records them in a Sevilleta LTER Quadrat Data book.

Measurements are always started on northwest quadrat 1.  A 1-m2

PVC-frame with adjustable legs is placed over the fiberglass stakes

that mark the diagonal corners of a quadrat.  The legs of the frame

should be adjusted prior to being placed on the stakes to reduce

strain on the legs.  Once on the stakes, the square frame should be as

close as possible to the vegetation without touching it.  If the

ground is sloped the frame should be adjusted so that it is horizontal

to the vegetation not parallel to the ground.

Once the frame is properly adjusted the plant standing biomass (volume

of green foliage) is then recorded for each species inside the

quadrat.  The quadrat boundaries are delineated by the PVC-frame

placed above the quadrat.  Each PVC-frame is divided into 100 squares

with nylon string.  The dimensions of each square are 10cm x 10cm and

represent 1 percent of the total area or cover.  The cover (area) and

height of all separate vegetative units that fall within the one

square meter quadrat are measured.  A vegetative unit consists of an

individual size class (as defined by a unique cover and height) of a

particular species within the quadrat. Cover is quantified by counting

the number of 10cm x 10cm squares intercepted by each vegetative unit.

When reading plant cover it is important to stay centered over the

vegetation in the quadrat.  If you are not directly centered over the

vegetation cover measurements can be over or underestimated by your

angle of view (parallex).  If the surrounding plants prohibit you from

leaning directly over the plants use a tape measure to delineate a

vertical column of intercept.  To do this, simply extend the tape

measure vertically from the base of the plant up to the PVC-frame.

Niners and plexidecs are additional tools that can help you accurately

determine the cover a vegetative unit. A niner is a small, hand held

PVC-frame that can be used to measure canopy systems or low growing

plants below the frame. Like the larger PVC-frame it is divided into

10cm x 10cm squares and each square represents 1% of the total cover.

Plexidecs are used to measure vegetative units with covers lower than

1%.  They are small clear plastic squares that are held over

vegetation; each square represent a cover of 0.5% and has smaller

dimensions etched onto the surface that correspond to 0.01%, 0.05%,

0.1% and 0.25%.

It is extremely important that cover and height measurements remain

consistent over time to ensure that the regressions based on this data

remain valid.  Ultimately it is up to each individual to determine

what constitutes a vegetative unit and accurately determine the height

and cover of each unit.  Below are guidelines on how to make these

determinations followed by methods on how to treat specific vegetation

types.

FOLIAGE CANOPY COVER:

Phenological status, cover and height are recorded for all separate

vegetative units that fall within an infinite vertical column that is

defined by the inside edge of the PVC-frame.  A vegetative unit

consists of an individual species with a unique cover and height.

This includes vegetation that is rooted outside of the frame but has

foliage that extends into the vertical column defined by the

PVC-frame.

As mentioned above, cover is quantified by counting the number of

10cmx10cm squares intercepted by each vegetative unit.  It is possible

to obtain a total percent cover greater than 100% because vegetative

units often overlap (especially in shrubs and succulents).  For

perennial plants, cover is based only on the vegetative portion of the

plant (stem and leaf).  For annual plants, cover is based on both

vegetative and reproductive (inflorescence) portions of the plant.

Larger cover values will vary but the smallest cover value recorded

should never be below 0.01%.  If you are dealing with vegetaive units

that are >0.25 round the measurements to an increment of 0.25.  For

example if you have a black grama measurement that is 1.4% it is

acceptable to round the measurement to 1.5% to make it a multiple of

0.25.  Seedlings that occur on quadrats often have covers smaller than

0.01%.  Record the cover of these seedlings as 0.01%.

To increase accuracy of measurements, and to reduce the size of

harvest samples, divide the total canopy cover into smaller units, and

measure the cover and heights of each observation separately.  For

example, black grama that has a total canopy cover of 80% may be

divided into smaller covers by breaking the observation up into a

series of individual clumps or groupings of clumps.  As a general

rule, try not to record cover values that exceed 15%.

GRASSES: To determine the cover of a grass clump, envision a perimeter

around the central mass or densest portion of the plant excluding

individual long leaves, wispy ends or more open upper regions of the

plant.  Live tissue is frequently mixed with dead tissue in grass

clumps.  It is not necessary to try and separate individual live stems

from dead stems because this is accounted for when samples are

harvested and sorted.  At the same time, our goal is to measure only

the plant biomass growth for the current season.  In general, recently

dead foliage is yellow and long-dead foliage is gray.  Within reason,

try to include only yellow or green portions of the plant in your

cover measurement while excluding large portions of the plant that are

gray.  This generalization is particularly applicable for measurements

made in the winter when there is little to no green foliage present.

In this instance measurements will be based mainly on yellow foliage.

Stoloniferous stems of grasses that are not rooted should be ignored.

If the stem is rooted it should be recorded as a separate observation

from the parent plant.

SHRUBS and SUB_SHRUBS: To measure dominant shrubs (Larrea tridenta,

Quercus turbinella, Atriplex canescens) and sub-shrubs break the

observations into three categories:

1) Individual small branches with clusters of foliage.  Measure the

cover as the perimeter around the green leaves/foliage of the branch

ignoring small open spaces.  For plants that do not have leaves, such

as Ephedra torreyi, draw the perimeter around the needles instead of

the leaves.

2) Bare stems or branches with a diameter <2cm.

Use the following rules:

1 bare stem crosses only a portion of a 10cm square 

cover =0.25%

1 bare stem crosses 10cm square 



cover = 0.5%

2 or more bare stems cross a 10 cm square 


cover = 1.0%

3) Branches with a diameter >2cm.

 Instead of cover and height, measure the length of the branch inside

the boundaries of the quadrat and the diameter of the branch to the

nearest cm.

Measurements given on a branch are noted by adding a æBÆ to the kartez

code under the species column.  For example, for a large oak branch

write down æQUTU2BÆ in the species column.  For measurements made on

yucca leaves add æLÆ to the species code and for measurements made on

the yucca caudex add a æCÆ to the species code, ie, æYUBALÆ or

æYUBACÆ.

Do not measure dead bare stems or areas of dead foliage.  If in doubt

about whether a stem is live or dead, scrape the stem with your

fingernail and check for the presence of live green cambium.

For shrubs that drop their leaves in the winter, lump the branches

into canopy systems and take the cover of each.

Remember that you must record the cover of all vegetation that is

rooted outside of the quadrat but is hanging into the vertical column

delineated by the PVC-frame.

FORBS: The cover of forbs is the perimeter around the densest portion

of the plant.  If the forb is an annual it is acceptable to include

the inflorescence in this measurement.  If the forb is a perennial do

not include the inflorescence as part of the cover

measurement. Measure all foliage that was produced during the current

season including any recently dead (yellow) foliage.  Avoid measuring

gray foliage that died in a previous season.

CACTI: For cacti that consist of a series of pads or jointed stems

(Opuntia phaecantha, Opuntia imbricata) measure the average length and

width of each pad instead of cover and height

Cacti that occur as a dense ball/clump of stems (Opuntia leptocaulis)

are measured the same as a shrub.

Pincushion or hedgehog cacti (Escobaria vivipara, Schlerocactus

intertextus, Echinocereus fendleri) that occur as a singular (or

clustered) cylindrical stems are measured as a single cover.

YUCCAS: Make separate observations for the leaves and caudex (thick

basal stem).  Break the observations into sections of leaves that are

approximately the same height and record the cover as the perimeter

around this group of leaf blades.  The caudex is measured as a single

cover.  The thick leaves of yuccas make it difficult to make a cover

measurement by centering yourself over the caudex of the plant.  The

cover of the caudex may be estimated by holding a niner next to it or

using a tape measure to measure to approximate the area.

HEIGHT MEASUREMENTS: Height is recorded as a whole number in

centimeters.  All heights are vertical heights that are defined as a

line parallel to the pull of gravity; this is not necessarily

perpendicular to the ground if the ground is sloping.

ANNUAL FORBS AND ANNUAL SUB-SHRUBS: Measure the height from the base

of the plant to the top of the inflorescence if present.  Otherwise,

measure to the top of the green foliage.

PERENNIAL FORBS AND GRASSES: Measure the height from the base of the

plant to the top of the green foliage.  Do not include the

inflorescence in the height measurement and measure only to the top of

the green foliage.  The presence of green may be difficult to see in

the winter.  Check carefully at the base of the plant for the presence

of green.  If none is found it may be necessary to pull the leaf

sheaths off of several plants outside the quadrat to look for the

presence of green foliage.  From this observation you may be able to

make some generalizations about where the green foliage is likely to

occur.

PERENNIAL SHRUB AND SUB-SHRUB HEIGHT: Measure the height from the top

of the green foliage to the base of the plant.

Plants rooted outside but hanging into the quadrat Do not measure the

height from the ground.  Measure only the height of the portion of the

plant that is within the quadrat.

PHENOLOGY: Phenology is recorded as either vegetative or reproductive.

A vegetative unit is reproductive if it contains either fruits or

flowers produced in the current growing season.  If these structures

are not present it is considered vegetative.

Recording the Data:

9] Variable Descriptions:

1) DATE:  Date of data collection (mm/dd/yy)

2) SITE: 

      CM = Cerro Montosa


J = Savanna


FPC= Five-Points creosote


FPG = Five-Points grassland

3) WEB: 1, 2, 3, 4, or 5

4) PLOT: N, S, E, W indicating the four cardinal directions.

5) QUAD: 1, 2, 3, 4  

6) SPECIES: Plant Species code according to the Kartesz list of plant

species.  Measurements given on a branch are noted by adding a æBÆ to

the kartez code under the species column.  For example, for a large

oak branch write down æQUTU2BÆ in the species column.  For

measurements made on yucca leaves add æLÆ to the species code and for

measurements made on the yucca caudex add a æCÆ to the species code,

ie, æYUBALÆ or æYUBACÆ.

7) OBS: Observation Number : Observations are numbered consecutively

for each distinct size class (defined by cover and height) within a

species on a given quadrat

8) COVER:  Percent cover of quadrat

9) HEIGHT:  Height of species (cm)

10) COUNT: # of individual vegetative units of a given size class

within the quadrat

11) PHEN: Phenology: V for vegetative; F for flowering; NA for not collected.

12) COMMENTS: Any notes regarding a given observation, i.e., whether a

plant has hanging in or impacted by heavy herbivory, etc.

Unknown Plant Codes:

When dealing with unknown plants first show the plant to other

technicians.  It may be that the plant has been identified but that

you are not familiar with it.  If it is not recognized by other

technicians document it as an unknown plant species.

Using an unknown plant list, check the plant descriptions of the

unknowns previously collected to see if any match the description of

the plant that is currently in question.  If a description seems to

match look in the unknown plant press to see if it is in fact the same

plant.  If the plants are the same species just write down the code

most recently assigned to that species.  If you found the plant in a

different area than it was previously seen in make a note of that on

the unknown plant list.

If the plant in question does not match the description of any of the

plants previously marked as unknowns you will need to assign it a new

code and a specimen will need to be collected.  Refer to the protocol

for Unknown Plant Species.

Computer Data Entry:

Data is entered into an excel spreadsheet.

QA/QC:  

Before data are concatenated into one file for a given year, each

technician does the following to the data they have entered:

Each field of data is filtered in Excel to check for incorrect codes,

out-of-range measurements, and missing values.  Data are filtered to

ensure that all sites, plots, webs, and quadrats are represented in

the data set.

To spot check the accuracy of data, the technician checks the first

and last lines of data from each field sheet against the data in the

Excel file.

Reference Material

Frames - The frame is constructed of 1/2 inch PVC.  The interior

dimensions of the corners of the square are 1 meter on each side.

Each corner coupling is a female threaded right-angle T (threads are

for attachment of the adjustable legs).  The 1m2 area of the frame is

divided into 100 squares (10 cm X 10 cm) by nylon string passed

through small holes drilled into the PVC.  Each square equals 1- %

cover.


Each adjustable leg is constructed of 2 pieces of 1/2 inch

PVC.  One piece is about 45 cm long, with a male coupling at one end

(to screw into the female corner of the frame), and a female end at

the other (to match the diameter of the other end to maintain leg

stability).  The second piece of PVC for each leg is typically about

125 cm long; the most appropriate length for the legs will depend on

the maximum height of vegetation to be measured.  This sliding piece

of PVC is connected to the other through galvanized electrical conduit

fittings.  These fittings remain attached to the shorter PVC with hose

clamps wrapped around the couplings at each end.  The adjustment nut

for these hose clamps should be along the flattest side of the loop

around the legs, not on the round ends.  The tension on the sliding

lengths of PVC can be adjusted by loosening and tightening the conduit

fittings -- it is important that a pair of rings (with the extra

flanges cut off) be inside the fittings to provide this tension (these

rings need to be replaced periodically to maintain tension).  Because

of the additional space taken up by the materials of the adjustable

legs, the nails marking the corners of the permanent measurement quads

need to be 151 cm apart.

Niner - The niner is also made of 1/2 inch PVC and nylon string, but

it has no legs.  The interior dimensions of the square are 30 cm on a

side, and the enclosed area divided into 9 10-cm X 10-cm squares with

nylon string.  Corner couplings are simple right angle pieces.  The

niner is used to reach in under the frame to measure low-lying

vegetation that is too far from the frame for accurate measurement.

PlexiDec - The plastic is used for measuring covers less than or equal

to 0.5 %.  It is made of a small square of clear 1/4 inch plexiglass,

0.71 cm on a side (the entire plastic equals 0.5% cover).  Within that

area, squares are etched with dimensions of 0.1, 0.22, 0.32, and 0.5

cm on a side.  These squares delineate the covers of 0.01%, 0.05%,

0.10% and 0.25% respectively.  Hint: To help relocate a plexidec

dropped into vegetation, tie brightly colored surveyor's tape to a

small hole drilled into one corner of it.

