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13.0
INTRODUCTION

The objectives of the Phase 3 (P3) Vegetation Indicator, as it has developed since 1993, are to assess forest ecosystem health in terms of the diversity, abundance, and rate of change of both native and non-native vascular plant species, and the vertical layering of vegetation within a forest (Stapanian and others 1998, Stohlgren and others submitted).  The composition and spatial arrangement of vascular plants in a forest are important indicators of chronic stresses like discrete site degradation, climate change, and pollution.  These stresses can change the composition of species and lead to the decline or local eradication of sensitive species, as well as the increase and dominance of opportunistic species, such as many weedy non-native plants.  The abundance (i.e., cover) and layering of vegetation is a good predictor of wildlife habitat (MacArthur and MacArthur 1961) and the severity of damage that might occur when fire occurs.  The individual species themselves are important indicators of a site’s potential productivity, economic value, and wildlife forage and shelter.

The accepted technique used by botanists to sample plant composition and diversity is to install nested plots of different sizes within a given plant community (Mueller-Dombois and Ellenberg 1974, Barbour and others 1987).  Multi-scale sampling is necessary because different communities have different spatial patterns of species richness, so a single plot size is an arbitrary sample of species diversity. Sampling at two or more scales provides information about the structure of a plant community, which allows better comparison among communities (and forest types), and allows us to estimate how many additional species might occur beyond our largest plot size (e.g., were “missed”) (Stohlgren and others 1995).

Data will be collected by crew members who have been trained and certified in the Vegetation Indicator methods (VEG).  These crew members are expected to have had previous botanical training; while we can provide some refresher training in local flora, the skills needed to be an effective field botanist are beyond the scope of what we can provide in one week or less available at the beginning of the field season.  
Crew members who are not certified in VEG, however, will be expected to assist the field botanist by:

1. Sharing CONDITION CLASS number information

2. Laying out transects

3. Locating quadrat corners 

When other plot work is complete, they can also assist the botanist by searching for particular individual plants and collecting and labeling unknown specimens, as directed by the botanist.  Aiding in tree identification may also speed up subplot searches.

13.1
SAMPLE DESIGN

FHM sampling of vegetation is focused on forested condition classes.  If the total area of all accessible forest condition classes is less than 50% on a subplot, then no vegetation measurements are done.  If the total area of all accessible forest condition classes is ( 50%, then the full vegetation measurement is done, even if a particular quadrat or set of species occur only in non-forest conditions.

Species and cover data for all vascular plants are collected on two plot sizes on each subplot point:  three 3.28 ft2 (1 m2) “quadrats”, and the 24-foot radius subplot (Figure 13-1).  From plot center, the quadrats are located on the right sides of lines at azimuths of 30o, 150 o, and 270 o (two of these lines on each subplot are used to measure down woody debris [DWD]).  Two corners of each quadrat are permanently marked at 15 and 18.3 ft (4.57 and 5.57m), horizontal distance, from the subplot center.  On the quadrats, species and cover data are collected for the 0 - 6 ft layer.  Data are also collected on ground cover attributes and trampling.  Each quadrat is assigned to the dominant condition class on the quadrat.

The boundaries of the subplot are 24 ft, horizontal distance, from the subplot center. On each subplot, a time-constrained search of all species in all height strata is conducted and cover estimated. In addition, total cover of all vegetation in four height layers (0-2, 2-6, 6-16, and >16 ft) is estimated on each subplot.  Condition class boundaries are ignored—species and cover are measured on the entire subplot area.

Specimens of all measured plants that cannot be confidently identified to the species level are collected off-plot and submitted to herbaria for subsequent identification.  Data are collected by qualified botanists with regional knowledge to provide optimum field identification of plant species at each site, and preferably with the ability to identify locally rare species and invasive species from Europe, Asia, Africa, and Australia.  Data are best recorded using handheld computers with a preloaded data input program, but can be collected on paper for later entry into TALLY.
Plots with an abundance of understory diversity usually have little or no tree cover or down wood and plots in heavy forest stands have little or no understory diversity.  This means that team members will need to stay flexible and help each other depending on who's work load is greatest. For example, other team members can help botanists with layout and marking of quadrats and plots, data entry, and documentation of unknown specimens.
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During QA audits, plots should be visited within a 4-week window.  This means within 2 weeks before or after the calendar date (month and day) of the crew plot visit.

13.2 PLOT AND VISIT REFERENCE INFORMATION

13.2.1 STATE

Record the unique FIPS (Federal Information Processing Standard) code identifying the State where the plot center is located. 
When collected: All plots

Field width:  2 digits

Tolerance: No errors

MQO: At least 99% of the time

Values: See P2 manual Appendix 1 or Tally F1
13.2.2
HEX NUMBER

Record the hex number.

When collected:  All plots

Field width:  7 digits

Tolerance: No errors

MQO:  At least 99% of the time

Values:  0000001 - 9999999

13.2.3
P3 PLOT NUMBER

Record the P3 plot number.

When collected:  All plots

Field width:  1 digit

Tolerance: No errors

MQO:  At least 99% of the time

Values:  0 - 9

13.2.4
QA STATUS (QAStat)

Record the code corresponding to the type of vegetation measurement conducted.

When collected:  All plots

Field width:  1 digit
Tolerance: No errors

MQO:  At least 99% of the time

Values: (hit F1 to view in Tally program)

1
Standard field production plot

2
Cold Check 

3
Reference plot (off grid) 

4
Training/Practice plot (off grid)

5
Botched Plot file (disregard during data processing)

6
Blind Check

7
Hot Check production plot

13.2.5
CREW TYPE

Record the code corresponding to the type of crew measuring the vegetation.

When collected:  All plots

Field width:  1 digit

Tolerance:  No errors
MQO:  At least 99% of the time

Values: (hit F1 to view in Tally program)

1    
Regular field crew

2
QA  crew

13.2.6 
SAMPLE KIND (Sampknd)


Record sample kind.


When collected: All plots

Field width:  1 digit

Tolerance:  No errors
MQO:  At least 99% of the time

Values: 
1
Initial plot establishment

2
Remeasure of previously established plot

3 Replacement plot

13.2.7
DATE

Record the date of the plot visit. 
When collected:  All plots

Field width:  8 characters, digits

Tolerance: No errors
MQO:  At least 99% of the time

Values:  mm/dd/yy

13.2.8
CREW NAMES

Record the full names of each crew member measuring vegetation.

When collected:  All plots

Field width:  20 digits

Tolerance:  No errors

MQO:  At least 99% of the time

Values:  Lastname, firstname
13.2.9
NONFOREST CONDITION CLASS NUMBER  (NF CC#)

Record the number(s) corresponding to each nonforest condition class present on the plot. If there are no nonforest condition classes on the plot, enter 0.

When collected:  All plots

Field width:  1 digit

Tolerance:  No errors
MQO:  At least 99% of the time

Values:  0-9

13.2.10
DETAILED NONFOREST LAND USE (NF LU#)

Record the code corresponding to the land use of the condition class number entered in NONFOREST CONDITION CLASS NUMBER.  Enter an item for each condition class on the plot.  If a condition class is forest, enter 0.

When collected:  For nonforest condition class numbers >0

Field width:  2 digits

Tolerance:  No errors

MQO:  At least 95% of the time

Values:  

10
Agriculture


11
Cropland


12
Pasture


13
Idle farmland


14
Orchard


15
Christmas tree plantation 

20
Rangeland

30
Developed


31
Cultural (business, residential, urban buildup)


32
Rights-of-way (improved roads, railway, power lines, canals

40
Other (beach, desert, noncensus water, marsh, bog)

13.3
QUADRAT REFERENCE INFORMATION

13.3.1
SUBPLOT NUMBER

Record the code corresponding to the number of the subplot.

When collected:  All subplots

Field width:  1 digit

Tolerance:  No errors

MQO:  At least 99% of the time

Values:

1
Center subplot

2
North subplot

3
Southeast subplot

4
Southwest subplot

13.3.2
QUADRAT NUMBER

Record the code corresponding to the number of the quadrat.  Place the quadrat frame to the right side of the transect line and make sure the corners are lined up with the permanent pins.  Level quadrat if necessary by propping up quadrat corners.  When a quadrat is located on a steep slope the botanist should be positioned next to or downhill from the quadrat to prevent sliding or falling into the quadrat.  Quadrats often fall in areas of thick vegetation cover.  Quadrat sides should be slid through the vegetation as best as possible, or can be made with hinging corners or detachable sections to improve maneuverability.

When collected:  Each quadrat

Field width:  1 digits

Tolerance:  No errors

MQO:  At least 99% of the time

Values:

1
Quadrat with closest corner located 15 ft on 30o azimuth from subplot center

2
Quadrat with closest corner located 15 ft on 150o azimuth from subplot center

3 Quadrat with closest corner located 15 ft on 270o azimuth from subplot center

TALLY USER NOTE: In the Tally program, you are able to choose which subplot and quad you want to start on via the GOTO Menu (F3) after the Veg Plot data are complete.  Quadrats are labeled 1-12, with 1-3 located on Subplot 1, 4-6 on Subplot 2, 7-9 on Subplot 3, and 10-12 on Subplot 4.  Tally refers to the subplots as “points” in this menu.

13.3.3
QUADRAT STATUS (QdStat)

Record the code corresponding to how the quadrat was sampled, and if not, why not. If QdStat is 1 or 3, continue to enter data for the quadrat.  If value entered is 2, 4, or 5, leave the remaining quadrat items blank.
When collected:  Each quadrat
Field width:  1 digit

Tolerance:  No errors

MQO:  At least 99% of the time

Values:

1 Quadrat sampled

2 Quadrat not sampled because the sum of all forested condition classes make up <50% of the subplot area

3 Quadrat sampled, no vascular plants found

4 Quadrat not sampled, hazardous condition class

5 Quadrat not sampled, other reason – enter in plot notes 


13.3.4
QUADRAT CONDITION CLASS (CndCl)

A CONDITION CLASS number is assigned to each quadrat.  If the quadrat straddles a CONDITION CLASS boundary, assign the number for the CONDITION CLASS which occupies the greatest area in the quadrat.  Use the CONDITION CLASS number assigned during plot mapping by the mensuration crew (FIA National Core Field Guide, Ver. 1.5, section 2.2.1).  
When collected:  Each quadrat

Field width:  1 digit

Tolerance:  No errors

MQO:  At least 99% of the time

Values: 1-9
13.3.5
TRAMPLING

A trampling code is assigned to each quadrat.  Trampling is defined as damage to plants or disturbance of the ground layer by humans or wildlife.

When collected:  Each quadrat

Field width:  1 digits

Tolerance:  No errors

MQO:  At least 80% of the time

Values: 

1
Low:  0-10% of quadrat trampled: pristine to relatively undisturbed.
2
Moderate:  10-50% of quadrat trampled: trampling by animals or field crew
3
Heavy:  >50% of quadrat trampled: hiking trail or heavily grazed.
13.4
QUADRAT SPECIES RECORDS

13.4.1
QUADRAT SPECIES

Record the code for each vascular plant species found on the quadrat. We are only expecting identification to species, however, if subspecies information is known, enter the appropriate NRCS code.  Include any species that is rooted in the quadrat and/or with a canopy over the quadrat that is within 6 feet of the ground.  Quadrats must be horizontally placed for proper area sampling, not laid along the slope.  Species codes must be the standardized codes in the national Natural Resource Conservation Service PLANTS database, January 2000 version (USDA, NRCS. 2000). Synonym codes are not acceptable.  PLANTS has cross-walks to synonyms and older species names that might occur in plant identification field guides.  An electronic master list with accepted codes and synonyms with corresponding accepted codes is available. 

If you cannot reliably identify a plant quickly, assign an unknown code to the measurement and collect a specimen away from the quadrat. Unknown codes should reflect as much identifying information about the plant as possible.  Note the code in your “unknowns” spreadsheet, along with other pertinent information.  Not all plants will be identifiable to species because of growth stage, missing plant parts, and animal and human disturbance.  Such specimens should be collected away from the quadrat, and off the subplot if the species is not abundant (e.g., subplot cover <1%).  Collect the most complete specimen available, including as much as possible of roots, stem, leaves, fruit, seeds, or cones.  See section 13.8.2 for more information about collecting unknown specimens and what to enter in Unknown Spreadsheet.  As a rule of thumb: “if you have any doubts, collect it”.
There is one exception to the rule for collecting unknowns that is only rarely applied. If the species is very uncommon in the plot area (i.e., less than 5 individuals found), do not collect it, and enter either the PLANTS code for the species’ genus (if known), or the unknown code “UNRARExxxx”. The small x’s denote characters botanists can assign to describe the plant. If a digital camera is available, take a photo and make a note for later documentation.  UNRARE plants must also be documented in the Unknown Spreadsheet.
In cases where the plant is very small, i.e., young, or the plant is rare but the botanist is confident of genus or family, use the genus or family code following the UN prefix.
If there are no live plants on the quadrat, enter the code 3 in Qdstat.  Collect ground variables even if no live vascular plants are on the quadrat.

When collected:  All quadrats

Field width:  10 digits

Tolerance:  No errors
MQO:  At least 90% of the time

Values:  Alphanumeric codes from PLANTS database, unknown codes, or UNRARExxxx
13.4.2 QUADRAT SPECIES COVER

Estimate the cover of each species in the quadrat. Cover is estimated to the nearest 1% for each species.  Each 1-m2 quadrat frame is calibrated (painted in 10 cm sections) to make cover estimates easier (Figure 13-2).  Only estimate foliar cover on plants or portions of plants that fall inside the quadrat frame and less than 6 feet above the ground. For each plant, cover is based on a vertically-projected polygon described by the outline of each plant, ignoring any normal spaces occurring between the leaves of a plant (Figure 13-3) (Daubenmire 1959).  This best reflects the plant’s above- and below-ground zone of dominance.  The only exception is for species represented by plants that are rooted in the quadrat, but have canopies that do not cover the quadrat or that are more than 6 feet above the ground; estimate cover for these species based on their basal area.  Base percent cover estimates on the current years' growth, by including living, damaged, and dead material from the current year.  Record the PERCENT COVER present at the time of the plot visit.  Do not adjust the percent for the time of year during which the visit was made (i.e., for immature or wilted plants).  Sparse plants can be difficult to assess, but follow the polygon rule unless it is obvious that the plant(s) have been trampled or otherwise recently disturbed and would naturally stand more upright.
Overlap of plants of the same species is ignored.  Visually group plants in a species together into a percent cover.  Familiarize yourself with what certain cover estimates (e.g., 1%, 10%, 15%, etc.) look like and use them as reference sizes.  For example, 1% cover may be about the same size as your fist, and you could use your fist as a reference. There will often be overlap of plants of different species.  Therefore, your total cover for a quadrat may exceed 100%.  Record a trace of cover as 1%.

When collected:  All quadrat species

Field width:  3 digits

Tolerance:  +/- 10% cover
MQO:  At least 80% of the time

Values: 1-100
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13.5 QUADRAT GROUND VARIABLE RECORDS

(Note to Tally users:  You will be prompted for this information before species tallies. You can skip to species tally screen before completing the ground variables: it is often easier to get accurate species cover information before wading through the vegetation to see what is on the forest floor. After all species are assessed, return to the previous screen to record these ground variables.)

13.5.1
GROUND VARIABLE COVER

Assess the cover of any ground variable found on the quadrat. These describe things in contact with the ground surface (e.g., a log suspended above a quadrat is ignored).  Multiple ground variables often occur on a quadrat.  Items must be visible from above.  For example, a 6-inch diameter log completely covered with moss would not be coded, but the moss would be. Quadrats must be horizontally placed for proper area sampling, not laid along the slope. Estimate the cover of each ground variable. Cover is estimated to the nearest 1% for each ground variable record.  The sum of all ground variable covers must equal 100%.

When collected:  All quadrats

Field width:  3 digits

Tolerance:  +/- 20% cover

MQO:  At least 90% of the time

Values: 1-100

1
Dead wood >4 inches in diameter: logs and slash, stumps, branches and limbs

2
Dung

3
Fungus

4
Lichen

5
Litter / Duff: a continuous layer of accumulated organic matter over forest mineral soil (e.g., scattered leaves over mineral soil is coded mineral soil)

6
Live root / bole: living roots at the base of trees or exposed at the ground surface, and cross-sectional area of live tree boles at the ground line

7
Mineral soil:  physically weathered soil parent material that may or may not also be chemically and biologically altered

8
Moss

9
Road: any constructed portion of a maintained road (e.g. fill or cutbank), and other areas compacted and unvegetated from regular use by motorized vehicles

10
Rock: rocks, boulders, or accumulations of gravel (>1/8 in diameter) or pebbles

11
Standing water / flooded: ponding or flowing water that is not contained within banks

12
Stream / lake: body of water contained within banks

13
Trash / junk / other

13.6
SUBPLOT SPECIES RECORDS

13.6.1
SUBPLOT NUMBER

Record the code corresponding to the number of the subplot.

When collected:  All subplots

Field width:  1 digit

Tolerance:  No errors

MQO:  At least 99% of the time

Values:

1
Center subplot

2
North subplot

3
Southeast subplot

4
Southwest subplot

13.6.2
SUBPLOT SPECIES

After completing the three quadrats on a subplot the botanist does a walking search of the entire subplot, ignoring any condition class boundaries.  If portions of the subplot cannot be physically occupied (e.g., hazardous, census water, access denied) only vascular plant species on those portions that can be positively identified from a good vantage point are recorded, but note the percentage of the subplot searched in the plot notes.  The botanist records all species, searching for no more than an average of 45 minutes per subplot.  Some botanists find they spend more time on the first subplot, but less time on other subplots because most plants have been identified and coded.  See QUADRAT SPECIES section for guidelines concerning species codes and unknown plants.  Only codes from the accepted PLANTS database or unknown codes are acceptable.

When collected:  All subplots

Field width:  10 digits

Tolerance:  No errors

MQO:  At least 90% of the time

Values:  Alphanumeric codes from PLANTS database, unknown codes, or NOPLANTS

13.6.3
SUBPLOT SPECIES COVER

Estimate the cover of each species on the subplot, regardless of layer.  A rapid cover estimate is made for each species.  Estimate PERCENT COVER over the entire subplot, ignoring any condition class boundaries present.  The guidelines in the QUADRAT SPECIES COVER section for estimating cover by species apply.  For species of moderate cover, it may be easiest to divide the subplots into quarters, estimate cover of each quarter separately, and then add them together.  The area-cover sizes in Table 1 may be useful in developing estimates.  Record a trace of cover as 1%.

When collected:  All subplot species

Field width:  3 digits

Tolerance:  Cover estimates should be within one class of actual cover, based on the cover classes: 1-5%, 6-10%, 11-20%, 21-40%, 41-60%, 61-80%, and 81-100%

MQO: at least 90% of the time
Values:  1-100

Table 1:  Area represented by different cover estimates, length of a side of a square, and radius of a circle with that area. 

	Subplot radius = 24 feet,  Plot area = 1809 ft2

	Cover
	Area (ft2)
	Length on a side (ft)
	Radius of circular area(ft)

	1%
	18
	4.3
	2.4

	3%
	54
	7.4
	4.1

	5%
	90
	9.5
	5.3

	10%
	181
	13.4
	7.6

	20%
	362
	19
	10.7


13.6.4
SUBPLOT SPECIES LAYER

Record the code for the vertical layer in which the majority of the species’ foliage occurs.  Even if a species’ foliage occurs in more than one layer, there is only one cover estimate and one layer code for that species on the subplot.
When collected:  All quadrat species

Field width:  1 digit

Tolerance:  No errors

MQO:  At least 80% of the time
Values:

1
0 – 2 ft  (0-0.61 m) from the ground surface

2
2 – 6 ft (0.61-1.83 m) from the ground surface

3
6-16 ft (1.83-4.88 m) from the ground surface

4
>16 ft (> 4.88 m) from the ground surface




13.7
SUBPLOT LAYER TOTALS 

13.7.1
SUBPLOT LAYER
Record the code for the vertical layer in which foliage occurs.

When collected:  All subplots

Field width:  1 digit

Tolerance:  No errors

MQO:  At least 90% of the time

Values:

1
0 – 2 ft  (0-0.61 m) from the ground surface

2
2 – 6 ft (0.61-1.83 m) from the ground surface

3
6-16 ft (1.83-4.88 m) from the ground surface

4
>16 ft (> 4.88 m) from the ground surface

13.7.2
SUBPLOT LAYER COVER

Estimate the total cover of the foliage of all vascular plants in each layer.  A rapid cover estimate is made, ignoring overlap among species.  It may help to visualize cover by collapsing the layer into a 2-dimension space and using the polygon method.  The maximum cover that can be recorded, though it would be rare, is 100%.  If there is no foliage in a particular layer across the subplot, enter 0% for that layer. For example, the area covered by the bole of a large tree in layer 1 is not measured.
When collected:  All subplot layers

Field width:  3 digits

Tolerance:  Cover estimates should be within one class of actual cover, based on the cover classes: 1-5%, 6-10%, 11-20%, 21-40%, 41-60%, 61-80%, and 81-100%

MQO:  at least 90% of the time

Values:  0-100

Layers are defined as:

1
0 – 2 ft  (0-0.61 m) from the ground surface

2
2 – 6 ft (0.61-1.83 m) from the ground surface

3
6-16 ft (1.83-4.88 m) from the ground surface

4
>16 ft (> 4.88 m) from the ground surface

13.8
UNKOWN AND VOUCHER SPECIMEN COLLECTION

13.8.1
UNKNOWN SPECIMEN COLLECTION

Specimens of all plants present in the quadrats and subplots that cannot be confidently identified to species should be collected away from the quadrats (or off the subplot if possible), labeled, pressed and dried for shipping and subsequent identification by the field botanist or a cooperating herbarium.  Botanists are encouraged to make their own collections as well.  Some plants may not be identified to species because of stage of growth or missing plant parts.  Unknown plants are given an unknown code.  Every unknown code must begin with the letters “un”.  Good unknown codes are descriptive and remind you of the plant.  For example, unbgumbl for big umbel or unhairyst for a hairy stem herb.  You may run into the same unknown plant on another plot and be able to identify it.  Make a note referring to the unknown collected earlier.  If an unknown code for the same plant is used more than once, make sure you use the exact same code (e.g., not “unhairyst” and “unhairstm”).  When collecting a plant, use a good digging tool.  Make sure to collect as much of the plant as possible, including roots, flowers, fruits, etc.  Take detailed descriptive notes about each plant collected.  This will help you or the follow-up botanist in their keying efforts.  Each botanist will be issued preprinted labels for unknowns.  Plants can be temporarily stored in plastic bags and kept cool for later keying, but later that evening must then be pressed with identifying labels and dried.  Plants can deteriorate quickly making identification difficult.  Dry plants can then be boxed for shipping to local or regional herbaria.  Pressed specimens should be mailed weekly or after specimens from three plots have accumulated.  

13.8.2
Unknown Speadsheet: 
Botanists will record information about unknown specimens; both collected and not collected, on a spreadsheet.  Copies of the spreadsheet will be included whenever plant specimens are submitted for identification.  Both electronic and paper versions will be available.  Diskettes with an Excel spreadsheet and a WORD document to generate labels will be distributed.  Paper copies will be available for crews that do not have access to laptops or PC’s on a regular basis.  Information recorded in the spreadsheet will include: 
Hexagon number (plot)

Subplot number 
Quadrat number (if applicable)

Unknown Code used
State 
County 
Botanist Name 
Date collected or recorded

Habitat or community

Description of plant

Blank cell for Scientific Name

Blank cell for NRCS Code
Unknowns Spreadsheet allows for plot data to be updated once unknowns are identified.  Plants that are never identified due to life stage or not collected because they are rare can still be included in diversity measures.

13.8.3
PACKAGING PROCEDURES 

The following are general guidelines for unknown specimen collection from the Biota of North America Program—be sure to follow the instructions for the particular herbarium used by your program:

1.  Each specimen should represent only a single species and should be placed individually inside a single sheet of newspaper that is folded in half, along with a label that includes the code that you are using to refer to the unknown, the state and county in which the specimen was collected, the plot number, and the date (see Figure 13-4).  Please follow this protocol even if the specimen is a small fragment.  When more than one specimen is included within a folded sheet of newspaper, at least one of the specimens tends to be placed near the edges of the newspaper, which often results in some specimens being dislodged during shipping.  Larger plant specimens should be folded to fit completely inside the newspaper folder.

2.   An exact identification of incomplete collections (i.e., those without flowers or fruits) may not be possible and cannot be expected, but they may represent all of the material that is available.  In many cases, however, it will be possible to identify such incomplete specimens to genus or family.  If you can identify to genus level, do so and forgo sending to an herbarium.  Do make a collection for regional reference, though.  For specimens that include flowers and/or fruits in addition to vegetation, the expectation for accurate identifications to the species level is realistic.

3.  Specimens collected with flowers and/or fruits with labels documenting the collection details are valuable and greatly desired by numerous museums.  While it requires more effort to provide detailed labels, carefully collected specimens would serve as documentation of your work and would be a valuable resource that could be deposited in a museum after the identifications are completed.

4.  Please send shipments of specimens as you collect them throughout the field season, rather than holding on to them and sending one large shipment at the end of the summer.  This will enable us to complete the identifications and return them to you more efficiently.

5.  Include the following information with all packages of specimens:

a.
Please include your name and the address to which you would like your identifications sent.

b.
Please include a file on diskette (or as an email attachment) with the following information for each specimen, in:

i. The Hexagon number (plot number), Subplot number, and quadrat number

ii. The code that you are using to refer to the unknown collection in your own data (exactly as it appears in your data file).

iii. The state and county in which the collection was made.

iv. Your name and the date the specimen was collected.

v. Any relevant information regarding habitat and community associations.  This information often is of great help in achieving identifications.

vi. Descriptive information about flower color, plant habitat, whether it is an annual or perennial and any unusual or identifying characteristics useful for keying.

vii. A blank line for herbarium to type in the scientific name of the unknown.


Figure 13-4. Example of label and electronic file information for unknown specimen

13.9
BOTANIST SUPPLIES

13.9.1
SUGGESTED FIELD GEAR UNIQUE TO VEGETATION INDICATOR:

· 1-gal plastic bags for unknowns.
· 1-m2 calibrated quadrat frame.
· Permanent pins/stakes to mark quadrat .
· Carpenters folding ruler (for height measurements).
· Hand lens.
· Labels for unknowns (provided).
· Local flora keys and species lists.
· Digging tool.
· Large boxes to store and ship samples.
· Newspaper and cardboard.
· Plant press.
· Quadrat levelers (legs).
· Access to dissecting scope with illuminator.
· Mailing instructions for samples (see sec. 13.8.2).
· Diskettes for sending unknown sample information to herbaria.
· PLANTS code book with cross-walk to alternative species names and codes.
13.10 HELPFUL REMINDERS:
13.10.1
How to collect and press plants:

When you encounter a plant you do not recognize and you cannot identify it quickly using field guides, it is time to collect.  Find a specimen to collect that is off the quadrat (and off the subplot if cover on the subplot is less than 1%).  Make sure to collect as much of the plant as possible, including roots, flowers, fruits, etc.  If there are plenty of individual plants in the area, it is a good idea to collect more than one plant, or at least extra flowering parts for dissection.  Use a good digging tool; an old butter knife from a second-hand store works well.  Take descriptive notes for each plant collected.  This will help you or a follow-up botanist in your identification efforts.  Plants can be stored and carried from plots in the provided zip-lock bags, and kept cool for later keying.  Crispy plants can be re-hydrated in a zip-lock, as well. If a plant cannot be identified within a few hours of returning from the field, they must be pressed and dried with an identifying label.  

The label should include location of the collection, plot number, date, Botanist name, the plant habitat or community and a short description, including total height if only parts of the plant were collected.  If you have an idea of the genus and species, include this in the description.  Location information should not reveal the exact location of the plot, but should provide pertinent information for the taxonomist, including elevation and aspect if collected in hilly or mountainous country.  Enter all the label information into your “unknowns” spreadsheet.

Collected plants will be pressed and stored in the plant press provided until they are shipped to the designated herbarium.  Plant presses contain blotters (thick blotting paper) and ventilators (corrugated cardboard).  You will need a supply of newspaper as well.  The small format “nickel ad” size newsprint fit plant presses perfectly and eliminate the need to cut regular newspaper down to size.  Begin to fill your press on one side, laying a single ventilator on one of the press frame pieces.  Lay a single blotter on top of the ventilator, and then open a single fold of newsprint and place one side on the blotter.  Put only one plant in the folded newsprint.  Bend the stem in a v-, z- or w-arrangement to fit it on a single newsprint page.  Larger specimens may need several sheets, but usually you can fit all essential plant parts in a single folded section.  Plants can be trimmed to reduce bulk, as long as the diagnostic parts are included, such as stem sections, petioles, and branch bases.  Arrange the specimens so some upper and some lower surfaces are exposed.  Flower parts should be visible as well, including stamens, pistils, sepals and petals.  Sometimes it is possible to hold the plant in place long enough to close the folded section of newsprint and close the press without additional tricks – most times you will need some help.  You can tear or cut small strips of newsprint and wet them with water to use to hold leaves and flowers in place.  This will add drying time, but the quality of the pressed specimen is well worth it.  Before you close the newsprint fold, be sure to add the label.

The usual arrangement in the press is ventilator-blotter-newsprint (with plant)-blotter-ventilator-blotter – newsprint (and next plant)-blotter, and so on.  If you have large or succulent plants, they may be sectioned to reduce bulk.  In a pinch, use only one blotter per plant, especially in dry climates.

When you have finished placing your specimens in the press, place the second part of the frame on top of your last ventilator and tighten the straps firmly.  It works best if the straps are fastened from opposing directions.  To help expedite the drying of plants, keep in mind that water vapor rises.  If you prop the press so that the “tubes” of the corrugated cardboard run up and down, the plants will dry faster.

13.10.2
Mailing plant samples

Following are some hints when mailing plant samples.  The stack of plants to be mailed, with each plant folded in its own sheet of newspaper, should be stabilized by binding the stack between two pieces of cardboard.  Any cardboard can be used, but do not use your plant press cardboards. 
Place the stack between two pieces of cardboard and tie shut with a piece of string or herbaria “red string”.  If the stack is large, you may want to make several “sandwiches” rather than one big one.  
Then ship your stack inside another whole box along with a disk having your species list for the herbarium.
  When sealing the package for mailing, the new "hand tearable" packaging tape is much easier to use.
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Figure 13-1.  Layout of P3 subplot showing location of quadrats and subplot boundary








Figure 13-3. Illustration of cover method based on polygon outline of plants using a rectangular “Daubenmire plot”.  Notice that plant E has no foliage over the plot but its outline does cover a portion of the plot.  Adapted from Daubenmire (1959).  Used by permission of Northwest Science.





Figure 13-2. Diagram of 1m x 1m quadrat frame painted in 10 cm intervals and cover levels for different areas





Label number 1





Hexagon, Plot Numbers:			8405521, 1204


Subplot, Quad Numbers:			2, 1


Unknown Code:				unhairylig


State and County:			Larimer, Colorado


Botanist Name, Date:			Kelly Rimar, 6/12/00


QA Status, Crew Type:			measurement, field crew


Habitat or Community:			Spruce-fir


Description:				Bunch grass with fuzzy ligule, missing inflorescence, possibly Koeleria.


Scientific Name:	
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