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1.
INTRODUCTION

This manual has been written as a guide for the measurement of MARVL-based inventory plots in the native forests of State Forests of NSW.  It is intended to supplement, not replace formal face-to-face training.  The manual describes field procedures for measuring bound primary plots.

Keep in mind that a sample of the plots which you measure will be audited for accuracy of plot location, plot layout and tree measurement/description.  State Forests is relying on you to provide information which is - as far as possible - accurate, precise and consistent.  Don't take short-cuts with any aspects of plot measurement, take enough time to do the best job you can.  Attention to detail is crucial because, like all sampling systems, a small error at the plot or tree level becomes a large error at the inventory level.

While attempting to give an explanation of correct procedures for most aspects of MARVL plot measurement this manual cannot be expected to cover all possible situations encountered in the field.  If, having read the relevant part of this manual, you are still unsure about any aspect of plot measurement you should contact your Field Supervisor or Scott Arnold (066) 528900 or (066) 534810 (a.h.), radio call sign 1013.

2.
MARVL INVENTORY EQUIPMENT CHECKLIST



Map of plot to be measured, with plot location information



Hip chain



Hip chain cotton (keep a good supply)



Compass



Clino 



Wire pegs (keep a good supply)



Vertex Hypsometer (and spare batteries)



30 or 50 metre tape



Spray paint (keep a good supply)



Diameter tape



Proformas (keep a good supply)



Booking board



Pencil & eraser (including spare leads)



Spare folders for storing finished plot sheets



Set of field notes (you’re reading them now!)



Scientific calculator
3.
LOCATING PLOT POINTS

The plot location information provided by your Field Supervisor describes how to locate a road-side take off point (T.O.P.) for each plot.  Using a hip-chain (not the trip meter in the vehicle) locate the T.O.P.  Mark the T.O.P., along with the plot number, on a tree or other easily visible spot.  See Figure 1 below, which shows a T.O.P. marked on a tree.

Figure 1:  Marking the T.O.P. for Plot 15.

[image: image1.wmf]TOP
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Plot number


From the plot location notes read off the bearing and distance to the plot you intend to measure.  Check that you have all necessary equipment before leaving the vehicle.  Use the hip-chain and compass to locate plot point.

If you are sure there is a more efficient traverse which could be used to locate the plot then that should be used and ALL details of how the plot was located (ie: how to locate the T.O.P. and the magnetic bearing and slope distance from the T.O.P. to the plot point) must be recorded in the “comments” section of the proforma.

The plot should be established exactly where the hip-chain and compass bearing take you.  If the plot point is in some way "different" to the general area, feel free to make note of this in the comments section of the proforma.  THE PLOT SHOULD NOT BE MOVED FROM THIS SPOT UNLESS YOU ARE SURE YOU ARE IN THE WRONG PLACE.  (Note: you can make an allowance of about 5% of the traverse distance for survey error during the course of locating the plot point.)
3.1 Marking the Plot Point

In situations where the plot point falls on rock, or a log, or any other immovable object you should mark the centre of the plot with a cross of paint on the log or rock.  In all other cases a wire peg with flagging tape should be used to mark the plot point.  The plot number should be painted on the tree nearest to the plot point.  At the end of the measurement work the plot point should be repainted to allow audit crews to easily find the actual plot point.

4.
SETTING OUT PLOTS

4.1 Plot Size

The plots in the Strategic Inventories are circular bound plots.  The size of the plot will be shown on the plot location information given to you by your Field Supervisor.  The plot point mark on the ground is the centre of the plot and the horizontal radius of the plot is 12.62 metres for a 0.05 hectare plot and 17.84 metres for a 0.1 hectare plot.

4.2 Plot Slope

The slope of the plot is measured by standing at the plot point and measuring the slop of the ground in the steepest direction of the plot and the slope in the opposite direction. The two readings are averaged to get plot slope.

4.3  Slope Correction

In order to ensure that all plots occupy the correct area the slope of the ground needs to be taken into account. This is only critical for trees which are close to the plot boundary.  The procedure for allowing for slope is done on an individual tree basis. In other words, each “close tree” (ie within 0.5 metres of the plot radius) must be checked for the slope and the slope distance from the plot point to the middle of the side of the tree at 1.3 metres.

For “close trees” the slope angle to the tree is measured by taking a clino reading from the plot point to the tree (at eye level). The next thing to be done is measure the slope distance from the plot point to the middle of the side of the tree at 1.3 metres. To do this, one person should hold the end of the 30 or 50 metre tape 1.3 metres directly above the plot point marked on the ground while another person holds the other end of the tape at the middle of the side of the tree at 1.3 metres. At all times the tape should be held tight, straight (no bending around trees, branches, etc) and parallel to the ground.

The slope angle and slope distance are looked up in the Slope Correction Table in Appendix 1 on page 19. If the slope distance to the tree is less than, or equal to, the distance shown in the table then the tree is in, otherwise the tree is out. Trees which have been checked but are out should have a cross painted on the tree facing the plot point.

4.4  Marking the Plot Boundary

Having located (and marked) the plot point, the next thing to do is set out the plot boundary.  This is best done using the Vertex§ to lay out a circle surrounding the plot point.

One person should hold the transponder 1.3 metres directly above the plot point while another person sweeps around the plot perimeter measuring the distance of all trees which appear close to the plot radius.  The hypsometer should be held at the middle of the side of the tree at 1.3 metres when measuring distances.  While most trees will be clearly in or out, any which are within 0.5 metres of the plot radius will need to be checked using the slope correction method described in Section 4.2.

Please take care when checking “close” trees because one tree in or out of a plot can make a difference of several hundred cubic metres!!

Which Trees Are In?
Once the boundary of the plot has been determined, all trees with a diameter at breast height (1.3 metres) greater than 100 millimetres are recorded.  No palms or ferns should be included.  No trees which have a DBHob less than 100 millimetres are included.

All “in” trees should have the tree number and DBHob mark painted on them.  The tree number is painted on the side of the tree facing the plot point and the DBHob mark is painted on the side of the tree where the 1.3 metres was measured.

For details on measuring and assessing the “in” trees, refer to Section 5 “Measuring Trees”, on page 9 and Section 6 “Assessing Trees” on page 12

4.5  Information to be Recorded on the Proforma

There is a list of pieces of information which needs to be recorded for each plot.  The following sections contain a description of what each bit of information (or “attribute”) means and how it is recorded.

4.5.1 Inventory

In the “Inventory” field of the Plot Header record the Inventory Identifier for the plot you are measuring.  The Inventory ID will be provided to you with all the plot location information by your Field Supervisor.  The format of the Inventory ID is a two digit number with no leading zeros (eg: 1).

4.5.2  Management Area

In the “MA” field of the Plot Header record the Management Area Identifier for the plot you are measuring.  The MA ID will be provided to you with all the plot location information by your Field Supervisor.  The format of the MA ID is a two digit number with no leading zeros (eg: 12).

4.5.3  State Forest Name

In the “SF” name field of the Plot Header record the name of the State Forest which contains the plot you are measuring.

4.5.4  Compartment

In the “Cpt. No.” field of the Plot Header record the compartment number of the plot you are measuring.

4.5.5 Aspect

In the “Aspect” field of the Plot Header record the record the magnetic bearing of the direction of maximum slope as a 1-digit code. Codes are:

1        0SYMBOL 176 \f "Symbol" - 45SYMBOL 176 \f "Symbol"
2      45SYMBOL 176 \f "Symbol" - 90SYMBOL 176 \f "Symbol"
3    90SYMBOL 176 \f "Symbol" - 135SYMBOL 176 \f "Symbol"
4  135SYMBOL 176 \f "Symbol" - 180SYMBOL 176 \f "Symbol"
5  180SYMBOL 176 \f "Symbol" - 225SYMBOL 176 \f "Symbol"
6  225SYMBOL 176 \f "Symbol" - 270SYMBOL 176 \f "Symbol"
7  270SYMBOL 176 \f "Symbol" - 315SYMBOL 176 \f "Symbol"
8  315SYMBOL 176 \f "Symbol" - 360SYMBOL 176 \f "Symbol"
0  Flat - no appreciable aspect

4.5.6  Plot Number

In the “Plot No” field of the Plot Header record the record the five digit plot number shown on the plot location information page, with leading zeros.  Eg: 01023 for Plot 1023, or 21008 for Plot 21008.

4.5.7  Stratum

In the “Stratum” field of the Plot Header record the Stratum ID for the plot you are measuring.  The Stratum ID will be provided to you with all the plot location information by your Field Supervisor.  The format of the Stratum ID is a two digit number with leading zeros (eg: 02).

4.5.8  Plot Size

In the “Plot Size” field of the Plot Header record the size of the plot, in hectares with a leading zero for the decimal place.  (eg: 0.05 for a 0.05 hectare plot, or 0.1 for 0.1 hectare plot.) The Plot Size will be provided to you with all the plot location information by your Field Supervisor.

4.5.9  Slope

In the “Slope” field of the Plot Header record the slope of the plot you are measuring.  For details on how to measure plot slope refer to Section 4.2 on page 4.

4.5.10  Filter Strip Distance

In the “Filter Strip Distance” field of the Plot Header record the distance from the plot point to the bank of the nearest drainage line requiring a filter strip.  If the distance to the nearest drainage line requiring a filter strip is greater than 50 metres, then leave this field blank.

If a definite, unmapped filter strip is found within 50 metres then the location of the drainage line should be added to the map.

4.5.11 Date

In the “Date” field of the Plot Header record the date you started measuring the plot.  Record the date using dd/mm/yy format (eg: 24/11/97).

4.5.12 Crew

Record the “Crew Number” for your crew. Your field supervisor will be able to provide you with this number if you are not sure.

4.5.13  Site Height

In the “Site Height” field of the Plot Header record the Site Height of the plot you are measuring.  For more details on measuring Site Height refer to Section 5.2 on page 10.

4.5.14  Tree Number

In the “Tree No.” column record the tree number (starting from 1) for each tree in the plot you are measuring.  Because some trees will take up more than one line on the proforma it is easier to record the tree number as the trees are being measured and assessed, rather than listing all the tree numbers one after the other at the start of tree measuring.

4.5.15  Species Code

In the “Spp Code” column record the standard three letter code for the species of tree you are measuring.  A list of standard species codes form Appendix 3 on page 22.  

Note that the MARVL computer system can only recognise the standard codes shown in Appendix 3, so if you can’t find a code which could apply to the tree you are measuring (note: there are several “general” codes for such occasions) and you “invent” a new code you must tell your Field Supervisor.

4.5.16  Diameter (DBHob)

In the “DBH (mm)” column record the diameter of the tree you are measuring in millimetres.  For more information on measuring diameters refer to Section 5.1 on page 9.

4.5.17  MARVL Tree Description

In the “MARVL Tree Description” column record the description of the tree you are measuring.  For more information on MARVL tree descriptions refer to Sections 6.5 on page 13 and 6.6 on page 15.

4.5.18  Crown Condition

In the column “Crown Condition” record the Crown Condition of the tree you are measuring.  For more information on Crown Condition refer to Section 6.1 on page 12.

4.5.19  Dominance

In the column “Dominance” record the Dominance of the tree you are measuring.  For more information on Dominance refer to Section 6.2 on page 12.

4.5.20  Hollow Status

In the column “Hollow Status” record the Hollow Status of the tree you are measuring.  For more information on Hollow Status refer to Section 6.3 on page 12.

4.5.21  Logging Impediment

In the column “Logging Imped” record the Logging Impediment of the tree you are measuring.  For more information on Logging Impediment refer to Section 6.4 on page 12.

5.
MEASURING TREES

5.1  Diameter (DBHob)

Measuring Point

Tree diameter obviously changes as you move along the stem of a tree.  In general the tree will get thinner as you move towards the tip but there are also changes in diameter caused by limb swellings, damaged points, etc.  So for any one tree there are countless diameters you could measure (if you were keen!).  

What we need is a consistent diameter measurement point so if two different people measure the same tree we should get the same answer.  That consistent measuring point is called "DBHob", standing for Diameter at Breast Height over bark.

There is a set of rules which define DBHob and how to measure it.  The rules are:


1. Breast Height is 1.3 metres above ground level measured along the stem.  
    Where the tree is on a slope, 1.3m is measured on the uphill side of the tree.  
    Where the tree is on a lean, 1.3m is measured on the underside of the lean.


2.  Trees which fork above 1.3m are considered to be one tree, but if the 
    
      two leaders are separate at 1.3m each leader is treated as a separate tree.


3.  Where a swelling occurs at 1.3m, two points, unaffected by swellings or 
     limbs, equal distances above and below 1.3m should be selected so two 
     unaffected measurements are then averaged to give an estimate of DBHob.


4.  In situations where a tree forks right at 1.3m and the 1.3m point is swollen 
     as a result of the fork, the tree should be treated as two separate trees with 
     the diameters measured at the lowest point where the new leaders have 
 
     assumed a normal shape.


5.  The DBHob point is always located by measurement with the DBH stick.

The measurer should paint the point(s) on the tree where the diameter measurement(s) have been made.

Tape & Placement
The tape should be placed around the tree perpendicular (that is, at right angles)  to the axis of the stem at 1.3m.  If there is lichen or loose bark at 1.3m they should be gently cleared so as not to remove any firm bark from the tree.

On larger trees care should be taken to ensure the tape does not "get the droops" around the back of the tree.  The tape should always go directly around the stem at the point of measurement.

Taking Readings
All diameter measurements should be measured, called and booked in millimetres.  Where a part millimetre occurs always round down.

Multiple Leaders
Trees which fork above 1.3m are considered to be a single tree.  Trees which have physically separated below 1.3m are considered to be two (or possibly three) different trees.

In all instances where a tree which forks at, or near, 1.3 metres gets recorded as two or more trees the section of the tree below the fork should be described as waste.

5.2  Height

Once the Vertex has been calibrated it is ready for use.  See Vertex User notes in Appendix 2 on page 20 for more detail on the Vertex hypsometer.

Five trees of commercial species are to be measured for total height. The height information from these trees will be used to predict the heights of all other trees which are not measured for height. The five tree selected for measurement should cover the DBHob size range of the plot and preferably be fairly evenly distributed throughout the size range. All height trees must be “normal” in terms of the height of the tree (ie: no trees with dead or damaged tops or trees with severe lean should be measured). If a plot contains only trees of a narrow DBHob size range (eg: 200-500mm in a TSI’ed compartment) then the five height trees should span that range.

Turn the transponder on and place it at the middle of the side of the tree at 1.3m.  The person with the hypsometer should place themselves about as far away from the tree as the tree is tall and in a position where they can see both the transponder and the top of the tree.

Turn the hypsometer on and aim the little red dot at the transponder, hold the orange button down until the red dot disappears, then release the orange button. Once the Vertex has measured the distance, the operator should check the “dist” and “angle” values to make sure the values are reasonable.  The red dot should now be flashing, aim the flashing dot at the top of the tree and hold the orange button down until the dot disappears again.

In the lower left-hand corner of the display screen, just above the printing “Height 1” the height of the tree is shown.  If you are unsure of the height given you should turn the Vertex off and back on again, then “re-shoot” to the transponder.

The main thing to keep in mind when heighting eucalypts is the shape of the tree crown.  Figure 2 on Page 11 illustrates what can go wrong when a height reading is taken to the front of the tree crown instead of to the top of the crown.   

Site Height

What we mean by “site height” is the maximum height trees could possibly reach in the area within and surrounding the plot.  In other words, “what height would an undisturbed stand of trees reach?”.

The procedure for collecting this bit of information varies according to the nature of the trees which are actually in the plot.  In most cases the plot will probably contain at least three trees which are representative of this “maximum” height.  In these situations all you need to do is calculate the average height of these trees and enter the average into the Site Height field.

If there are taller trees outside the plot (especially if the plot is in a patch of young regeneration or some other type of “gap”) then the tallest three of those trees should be estimated for total height and that figure used to determine the plot’s site height.

Figure 2:  Heighting Eucalypts.

See NA04FRAAPCFig2.TIF file.

6.
ASSESSING TREES

This part of the manual has six main sections.  Sections 6.1, 6.2, 6.3 and 6.4 cover Crown Condition, Dominance, Hollow Status and Logging Impediment respectively.  Sections 6.5 and 6.6 are titled Stem Quality Codes and Stem Structural Codes respectively and between them cover MARVL tree descriptions.
6.1  Crown Condition

Each tree in the plot is assessed for it’s Crown Condition.  The definitions of the Crown Condition classes are the same as for State Forest’s P.G.P. system:

1 = Good - leafy vigorous crown

2 = Fair - average size and vigour

3 = Poor - senescent, diseased or damaged

6.2  Dominance Class

Each tree in the plot is assessed for it’s Dominance Class. The definitions of the Dominance Classes are the same as for State Forest’s P.G.P. system:

1 = Dominant - trees with crowns extending above the general canopy, receiving full 

  light from above & partly from the sides

2 = Co-dominant - crown forms part of the general canopy, receives full light from 

       above and little from the sides

3 = Sub-dominant - shorter than 1 & 2, crown extends into general canopy, receives a 

         little light from above but none from the sides

4 = Suppressed - crown entirely below canopy, receives no direct light from above or 

    sides

6.3  Hollow Status

Each tree in the plot must be assessed for it’s hollow status.  The codes are as follows:


0
Tree considered unlikely to contain hollows


1
Tree considered likely to contain hollows


2
Hollows suitable for animal or bird nesting visible

All trees in the plot must be assessed individually, regardless of how many trees in the plot have already been identified as having hollows.  Do not attempt to record only enough “habitat trees” to meet a certain stocking rate (eg:  5 habitat trees per hectare), book all trees according to how they meet the definitions.
6.4  Logging Impediment

“Logging Impediment” is supposed to describe physical or filter strip impediments to a tree being harvested during a routine harvesting operation.

The sorts of things we mean by physical impediments are slopes greater than 30o and rocky patches, in other words is there any “barrier” which would prevent you from being able to get to a tree.

Where a plot point falls close enough to a drainage line (regardless of whether the drainage line is mapped or unmapped) for some part of the plot to be within 10 metres of the bank, any tree within that 10 metre strip is considered to have a logging impediment.  Figure 3 shows how the filter strip logging impediment works.

Figure 3:  Filter strip based logging impediment.




The codes are:


0
No impediment to harvesting


1
Physical impediment to harvesting


2
Impediment due to filter strip prescription

6.5  Stem Quality Codes

Trees in these plots are assessed for wood quality characteristics - not products.  The assessor should not attempt to break the tree up into "logs" according to current specifications.  In general each tree should be viewed overall and then assessed for wood quality on “sectional” basis.  The series of alphabetic stem quality codes (along 

with the stem structural codes) are called a Dictionary.  The Dictionary which is used in this inventory is shown in Appendix 6 on page 13.

An important point to note is that stem size makes no difference to wood quality.  A section of stem which is only 20 centimetres in diameter but is straight and seemingly defect free should be described as being high quality (coded as “A”).

Each tree’s description will start with a section of waste  (coded as “W”) which represents both the stump height of the tree and any additional “butting” of the first log which may be necessary.  If the whole tree is entirely unmerchantable then the waste section should continue up to the top height of the tree.

For trees of any species listed in Appendix 4 (on page 26) as being non-commercial, the whole tree is described as waste.  Similarly, trees of any species listed in Appendix 5 (on page 27) as being suitable for pulp only, the whole tree is described as pulp.  The lists shown in Appendices 4 and 5 are to be adhered to regardless of current local market conditions or the nature of any individual tree being assessed.

For trees of commercial species (ie: not listed in either Appendix 4 or 5) which contain some potentially merchantable material (including pulp) then the merchantable sections should be measured for length with the Vertex and given the appropriate quality code (“A”, “B”, “P” or “W”).  This process continues right the way up the stem from the stump to the “stem deterioration point”.  From the “stem deterioration point” to the top of the tree crown should be given the code “T”.  If sections of waste occur between the merchantable sections then they should be included in the tree description in the same way as for merchantable sections.

All of the wood quality codes can be used more than once in any tree, and there is no reason why you cannot revert to a higher quality code once a section of low quality or waste has been described.

All tree descriptions must be booked in a cumulative way.  By this we mean that if a tree has a five metre waste (“W”) section at the stump, then ten metres of high quality (“A”) material, then ten metres of low quality material (“B”) up to the crown base (Stem Deterioration Point) and a top height (“T”) of 40 metres, the tree description should look like this:

Tree

No.
Spp

Code
DBH

(mm)
Harvesting 

Status
Crown

Cond
Domin

Class
Habitat

Status
MARVL

Tree Description










1
BBT
750
A
2
1

W5 A15 B25 T40










Trees of non-commercial species (NCO) should be given a tree description of waste (“W”) to the top height of the tree as in the example below.

Tree

No.
Spp

Code
DBH

(mm)
Harvesting 

Status
Crown

Cond
Domin

Class
Habitat

Status
MARVL

Tree Description










2
NCO
148
E
3
4

W10

If a section of a tree borders between two codes always describe the section as being the poorer of the two choices.

Viewing each tree from several angles definitely helps the assessor to pick up all the key features of the tree.  Except in the case of very simple trees, all trees should be assessed from more than one perspective.

6.6 Stem Structural Codes

MARVL has a series of “built in” stem structural codes which are available in every type of Inventory State Forests undertakes.  These codes are used to describe changes in the shape or structure of the stem rather than changes in the quality of the stem (although sometimes both shape/structure and quality are changed by a single feature of the stem, such as a fork).

Each of the stem structural codes has it’s own symbol (and associated information) which must be included in the tree description in a very specific way in order for MARVL to correctly interpret the code.  An example of each code follows.

6.6.1  Dead (or broken) top (*)

This code is used to represent a tree which does not have a normal crown or stem, and is usually applied to trees which have been quite seriously damaged by harvesting or wind.

The code is inserted at the end of the tree description and must follow a feature height.  The DEAD TOP code tells MARVL that the top height of that tree is not “normal” (so MARVL will not use the diameter and height of this tree to contribute to the formation of a diameter/height curve) and that any material above that point on the stem is dead and therefore not merchantable.

An example of the DEAD TOP structural code is shown below.

Tree

No.
Spp

Code
DBH

(mm)
MARVL
Tree Description
Crown

Cond
Domin

Class
Hollow

Status
Logging
Imped










1
WMY
541
W0.4 B25 T30 *
3
2
0
0

6.6.2  Fork (<)

This code is used to represent a tree which has a fork in the stem, and is applied when each of the leaders contains some merchantable material.  The FORK code basically tells MARVL that the original tree has “ended” and that “new” trees now occur above the fork.

The double-heart section of the fork is never utilised.  Because of this, that section of the tree is always described as waste (“W”).  The most common situation is to describe one  metre of waste at the top of the main stem of the tree (as in the example).  If, however, a tree has a very acute fork, or the tree is very large, then the section of waste may be longer than one metre.

Because the FORK code represents a new leader (which MARVL treats just like a new tree) we need to provide a diameter for the leader.  This is done by estimating the diameter of the leader 1.3 metres above the crutch of the fork.  (To help you with the diameter estimate it is useful to look around for a tree of similar size to the leader and measure that tree to put your estimate “in the ball park”.)  The diameter estimate is then followed by the description of the leader, which is done in the same manner as for a tree right through to the tip of the leader.  The process is repeated for the other leader(s), and this information is inserted directly beneath the first leader.

An example of the FORK structural code is shown below.

Tree

No.
Spp

Code
DBH

(mm)
MARVL
Tree Description
Crown

Cond
Domin

Class
Hollow

Status
Logging
Imped










1
TWD
683
W1 A8 W9 <300 B20 T35
1
2
2
0




                   <280 B17 T31





Note that only one “Crown Condition” and “Dominance Class” is given for the tree.  These codes should take all leaders into consideration when classifying forked trees.

6.6.3  Diameter reduction (>)

This code is used to represent a tree which has a clearly identifiable point where the diameter of the stem reduces at a rate much faster than normal tree taper.  The DIAMETER REDUCTION code is similar to the FORK code in that MARVL requires a new diameter estimate to be attached to the code.

Use of the DIAMETER REDUCTION code is relatively rare and is applied in situations such as a sucker growing off an old stump, or where the bottom section of a tree is swollen as a result of insect damage.  This code should not be applied to the buttressing which occurs normally in trees, especially species like Brush Box. 

An example of the DIAMETER REDUCTION code is shown below.

Tree

No.
Spp

Code
DBH

(mm)
MARVL
Tree Description
Crown

Cond
Domin

Class
Hollow

Status
Logging
Imped










1
SPG
683
W2>350 B21 T33
2
1
4
1

6.6.4  Forced cut (%)

This code is used in circumstances where the stem has a defect which could be removed from the tree in log servicing by a single saw cut but no waste section needs to be removed.

Virtually the only instances where this occurs is when a stem has a sharp change of direction over a distance of no more than 20 cm.  In this case it is possible to have high quality wood right up to the change of direction, and more high quality wood immediately above the change of direction but because of the change of direction it would not be possible to have a single high quality log running through that point.

Note that a FORCED CUT should not be inserted simply because of a change of stem quality.

An example of the FORCED CUT code is shown below.

Tree

No.
Spp

Code
DBH

(mm)
MARVL
Tree Description
Crown

Cond
Domin

Class
Hollow

Status
Logging
Imped










1
NEB
489
W0.3 A5 % A12 B20 T29
1
2
3
2

6.6.5  Merchantable branch (+)

This code is used when a tree has one (or more) limbs of sufficient size and quality to contain merchantable material.  The main difference between a MERCHANTABLE BRANCH and a FORK is that with a MERCHANTABLE BRANCH the main stem of the tree can be serviced as a single log by using a chamfer cut on the branch and not cross-cutting the stem, whereas a FORK requires cross-cutting to remove the double-heart section of stem.

Like FORKS, MERCHANTABLE BRANCHES require a new diameter (1.3 metres from the base of the branch) and then a description as though they were a normal tree.  The symbol (+) is used to start a second line of tree description where the diameter and quality information is placed.

An example of the MERCHANTABLE BRANCH code is shown below.

Tree

No.
Spp

Code
DBH

(mm)
MARVL
Tree Description
Crown

Cond
Domin

Class
Hollow

Status
Logging
Imped










1
SBG
631
W0.5 B25 T34
2
2
1
0




+ 300P10 T18
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Appendix 1:  Plot Slope Correction Table

Average
Plot Size










Slope
0.05ha
0.1ha









5
12.64
17.88









6
12.65
17.89









7
12.66
17.91









8
12.68
17.93









9
12.69
17.95









10
12.71
17.98









11
12.73
18.01









12
12.76
18.04









13
12.78
18.07









14
12.81
18.11









15
12.84
18.15









16
12.87
18.20









17
12.90
18.24









18
12.94
18.29









19
12.97
18.35









20
13.01
18.40









21
13.06
18.46









22
13.10
18.53









23
13.15
18.60









24
13.20
18.67









25
13.25
18.74









26
13.31
18.82









27
13.37
18.90









28
13.43
18.99









29
13.49
19.08









30
13.56
19.17









31
13.63
19.27









32
13.70
19.37









33
13.78
19.48









34
13.86
19.59









35
13.94
19.71









36
14.03
19.84









37
14.12
19.96









38
14.21
20.10









39
14.31
20.24









40
14.41
20.38









41
14.52
20.54









42
14.63
20.70









43
14.75
20.96









44
14.87
21.04









45
15.00
21.22









Appendix 2:  Vertex Hypsometer User Notes

General
The Vertex uses ultrasonic pulses to determine the distance between the hypsometer and the transponder, the speed of these pulses varies with temperature and therefore the Vertex should only be used when it has reached a stable temperature.  

To check the stability of the temperature of the Vertex press the ON/OFF button while holding down the STEP button.  If the temperature displayed is steadily moving up or down then place the Vertex in the shade and wait until the temperature is stable (normally 5-10 minutes).

Instrument Set-up

The Vertex has two settings which must be checked before use, they are the “Pivot offset” and the “TRP height”.  To check these settings press the ON/OFF button and read the display on the side of the instrument.  The “Pivot offset” should be set at 0.3 and the “TRP height” should be set at 1.3.  If either of these settings are different then follow the routine described in the box below.  

The “Pivot offset” is an allowance for the fact that when the operator tips their head back to look up to the top of a tree the angle they generate is created some distance behind the Vertex, usually about 0.3 metres.  The “TRP height” is the height above the ground at which the transponder is held, in our case that height will always be 1.3 metres. 

Vertex Set-up Procedure
1. Press ON/OFF while holding UNDO.

2. Press the orange button once.

3. Press the STEP button three times.

4. Press the orange button once.

5. Press the STEP button once.

6. Press the orange button once.

7. Press the STEP button three times.

8. Press the ON/OFF button once.

Calibration
To check if the Vertex needs calibration measure out exactly 10.00 metres between the centre of the transponder and the front of the hypsometer, turn the transponder on and hold the ON/OFF button down until the display shows an “Auto distance”.  If this “Auto distance” is between 9.98 and 10.02 then the instrument is ready for use, if not then it needs to be calibrated.

Vertex Calibration Procedure
1. Measure 20.00 metres between the transponder and the front of the hypsometer

2. Press and hold down the ON/OFF button.

3. Wait until the Vertex displays an “Auto dist”.

4. While the ON/OFF button is still being pressed, press UNDO until the display shows 20.00.

5. Turn the Hypsometer off by Releasing the ON/OFF button and pressing it once more

The Vertex has now been calibrated for the current temperature.  If the temperature changes by more than 5o Celsius during the day then you should repeat the calibration process.

Temperature sensitivity

Because the Vertex is very temperature sensitive it should not be carried close to your body as your body heat will warm the hypsometer up.  The hypsometer should never be placed in the sun and you should avoid touching the temperature sensor (the small steel circle on the front of the instrument) or aiming the hypsometer at the sun when heighting a tree.

Appendix 3:  MARVL Tree Species Codes

Common Name
Botanical Name
Species Code

Apple, Roughbarked
Angophora floribunda
RAP

Apple, Smoothbarked
Angophora costata
SAP

Ash, Alpine
Eucalyptus delegatensis
ALA

Ash, Black
Eucalyptus sieberi
STA

Ash, Blue mountain
Eucalyptus oreades
BMA

Ash, Coast
Eucalyptus sieberi
STA

Ash, Silvertop
Eucalyptus sieberi
STA

Ash, White
Eucalyptus fraxinoides
WHA

Bangalay
Eucalyptus botryoides
BAN

Belah
Casuarina cristata
BLH

Blackbutt
Eucalyptus pilularis
BBT

Blackbutt, Largefruited
Eucalyptus pyrocarpa
PYR

Blackbutt, New England
Eucalyptus campanulata
NEB

Bloodwood group
Corymbia spp.
BLW

Bloodwood, Brown
Corymbia trachyphloia
BBW

Bloodwood, Pink
Corymbia intermedia
PBW

Bloodwood, Red
Corymbia gummifera
RBW

Bloodwood, Yellow
Corymbia eximia
YBW

Box, Apple
Eucalyptus bridgesiana
ABX

Box, Appletopped
Eucalyptus angophoroides
TBX

Box, Bimble
Eucalyptus populnea 
PBX

Box, Brush
Lophostemon confertus
BBX

Box, Coast grey
Eucalyptus bosistoana
CBX

Box, Craven grey
Eucalyptus largeana
VBX?

Box, Fuzzy
Eucalyptus conica
FBX

Box, Grey
Eucalyptus moluccana
GBX

Box, Grey
Eucalyptus dawsonii
GBX

Box, Pilliga
Eucalyptus pilligaensis
LBX

Box, Red
Eucalyptus polyanthemos
RBX

Box, Rudders
Eucalyptus rudderi
UBX

Box, Steel
Eucalyptus rummeryi
SBX

Box, Swamp
Lophostemon suaveolens
LSU

Box, Western grey
Eucalyptus woollsiana ssp. microcarpa
MBX

Box, Western red
Eucalyptus intertexta
IBX

Box, White
Eucalyptus albens
WBX

Box, Whitetopped
Eucalyptus quadrangulata
QBX

Box, Yellow
Eucalyptus melliodora
YBX

Broombush
Melaleuca uncinata
BRO

Brown Barrel
Eucalyptus fastigata
FAS

Brushwood group
(Various)
BWD

Budda
Eremophila mitchellii
BUD

Candlebark
Eucalyptus rubida
CBK

Carbeen
Eucalyptus tessellaris
CAR

Common Name
Botanical Name
Species Code

Cherry, Native
Exocarpus cupressiformis
NCH

Cuttail
Eucalyptus fastigata
FAS

Cypress pine, Black
Callitris endlicheri
BCP

Cypress pine, White
Callitris glaucophylla
WCP

Emu Bush
Eremophila longifolia
EMU

Eucalyptus spp.
Eucalyptus spp.
EUC

Eurabbie
Eucalyptus bicostata
EUR

Gum, Bancroft's Red
Eucalyptus bancroftii
ARG?

Gum, Blakelys red
Eucalyptus blakelyi
BRG

Gum, Blue
Eucalyptus saligna
SBG

Gum, Cabbage
Eucalyptus amplifolia
CGG

Gum, Dunn's white
Eucalyptus dunnii
DWG

Gum, Dwyers red
Eucalyptus dwyeri
DRG

Gum, Flooded
Eucalyptus grandis
FLG

Gum, Forest red
Eucalyptus tereticornis
FRG

Gum, Grey
Eucalyptus propinqua
GYG

Gum, Grey
Eucalyptus punctata
GYG

Gum, Grey
Eucalyptus canaliculata
GYG

Gum, Gully
Eucalyptus smithii
GPM

Gum, Maidens
Eucalyptus globulus ssp. maidenii
MDG

Gum, Manna
Eucalyptus viminalis
MAG

Gum, Monkey
Eucalyptus cypellocarpa
MKG

Gum, Mountain
Eucalyptus dalrympleana
MTG

Gum, Mountain grey
Eucalyptus cypellocarpa
MKG

Gum, Narrowleaved red
Eucalyptus seeana
NRG?

Gum, Red (group)
Eucalyptus spp.
RDG?

Gum, Ribbon
Eucalyptus viminalis
MAG

Gum, River red
Eucalyptus camaldulensis
RRG

Gum, Roundleaved
Eucalyptus deanei 
RLG

Gum, Scribbly
Eucalyptus haemastoma
SCG

Gum, Scribbly
Eucalyptus racemosa
SCG

Gum, Scribbly
Eucalyptus rossii
SCG

Gum, Scribbly
Eucalyptus sclerophylla
SCG

Gum, Scribbly
Eucalyptus signata
SCG

Gum, Shining
Eucalyptus nitens
SHG

Gum, Snow
Eucalyptus pauciflora
SNG

Gum, Spotted
Corymbia maculata or C. variegata
SPG

Gum, Large-leaved Spotted
Corymbia henryi
LSG?

Gum, Sydney blue
Eucalyptus saligna
SBG

Gum, Tumbledown red
Eucalyptus dealbata
TRG

Gum, White
Eucalyptus dunnii
DWG

Ironbark group
Eucalyptus spp.
IBK

Ironbark, Blueleaved
Eucalyptus fibrosa ssp. nubila
BIB

Common Name
Botanical Name
Species Code

Ironbark, Broadleaved
Eucalyptus fibrosa
FIB

Ironbark, Grey
Eucalyptus siderophloia
GIB

Ironbark, Grey
Eucalyptus paniculata
GIB

Ironbark, Mugga
Eucalyptus sideroxylon
RIB

Ironbark, Narrowleaved
Eucalyptus crebra
NIB

Ironbark, Red
Eucalyptus sideroxylon
RIB

Ironbark, Silverleaved
Eucalyptus melanophloia
SIB

Mahogany, Blue Mountains
Eucalyptus notabilis
MMY?

Mahogany, Broadleaved white
Eucalyptus umbra ssp. carnea
BMY

Mahogany, Narrowleaved white
Eucalyptus acmenioides
NMY

Mahogany, Red
Eucalyptus resinifera
RMY

Mahogany, Red
Eucalyptus scias (syn. pellita)
RMY

Mahogany, Swamp
Eucalyptus robusta
SMY

Mahogany, white (group)
Eucalyptus acmenoides or E. umbra
WMY

Mallee group
Eucalyptus spp.
MAL

Messmate
Eucalyptus obliqua
MMT

Non-commercial Eucalypts
Eucalyptus spp
NCE

Non-commercial others
(Various)
NCO

Oak group
(Various)
OAK

Oak, Bull
Allocasuarina leuhmanii
BOK

Oak, Forest
Allocasuarina torulosa
FOK

Other commercial Eucalypt
Eucalyptus spp
OCE

Palm, Cabbage tree
Livistona australis
CTP

Peppermint group
Eucalyptus spp.
PPM

Peppermint, Broadleaved
Eucalyptus dives
BPM

Peppermint, Gully
Eucalyptus smithii
GPM

Peppermint, Narrowleaved
Eucalyptus radiata
NPM

Peppermint, New England
Eucalyptus nova-anglica
EPM

Peppermint, River
Eucalyptus elata
RPM

Peppermint, Sydney
Eucalyptus piperita
SPM

Pine, Hoop
Araucaria cunninghamii
HPP

Quandong
Santalum acuminatum
QUA

Rosewood, Western
Heterodendron oleifolium
ROS

Sallee, Black
Eucalyptus stellulata
BSA

Sallee, White
Eucalyptus pauciflora
SNG

Stringybark group
Eucalyptus spp.
SBK

Stringybark, Baileys
Eucalyptus baileyana
LSB

Stringybark, Bloodwood
Eucalyptus baileyana
LSB

Stringybark, Blueleaved
Eucalyptus agglomerata
ASB

Common Name
Botanical Name
Species Code

Stringybark, Brown
Eucalyptus capitellata
BSB

Stringybark, Diehard
Eucalyptus cameronii
DSB

Stringybark, Narrowleaved
Eucalyptus oblonga
OSB

Stringybark, Needlebark
Eucalyptus planchoniana
NSB

Stringybark, New England
Eucalyptus caliginosa
ESB

Stringybark, Red
Eucalyptus macrorhyncha
RSB

Stringybark, Silvertop
Eucalyptus laevopinea
SSB

Stringybark, White
Eucalyptus globoidea
WSB

Stringybark, Yellow
Eucalyptus muelleriana
YSB

Stringybark, Youmans
Eucalyptus youmanii
USB

Tallowwood
Eucalyptus microcorys
TWD

Turpentine
Syncarpia glomulifera
TRP

Wattle group
Acacia spp.
WAT

Wilga
Geijera parviflora
WIL

Woollybutt
Eucalyptus longifolia
WBT

Yertchuk
Eucalyptus consideniana
YER

Scaly Bark
Eucalyptus squamosa
SCB?

Appendix 4:  Non-commercial Species List

Common Name
Botanical Name
Species Code

Ash, Blue mountain
Eucalyptus oreades
BMA

Belah
Casuarina cristata
BLH

Bloodwood, Brown
Corymbia trachyphloia
BBW

Bloodwood, Yellow
Corymbia eximia
YBW

Box, Swamp
Lophostemon suaveolens
LSU

Broombush
Melaleuca uncinata
BRO

Brushwood group
(Various)
BWD

Budda
Eremophila mitchellii
BUD

Cherry, Native
Exocarpus cupressiformis
NCH

Cypress pine, Black
Callitris endlicheri
BCP

Cypress pine, White
Callitris glaucophylla
WCP

Emu Bush
Eremophila longifolia
EMU

Eucalyptus spp.
Eucalyptus spp.
EUC

Mahogany, Blue Mountains
Eucalyptus notabilis
MMY?

Mallee group
Eucalyptus spp.
MAL

Non-commercial Eucalypts
Eucalyptus spp
NCE

Non-commercial others
(Various)
NCO

Oak group
(Various)
OAK

Oak, Bull
Allocasuarina leuhmanii
BOK

Oak, Forest
Allocasuarina torulosa
FOK

Palm, Cabbage tree
Livistona australis
CTP

Quandong
Santalum acuminatum
QUA

Rosewood, Western
Heterodendron oleifolium
ROS

Wattle group
Acacia spp.
WAT

Wilga
Geijera parviflora
WIL

Scaly Bark
Eucalyptus squamosa
SCB?

Appendix 5:  “Pulp Only” Species List

Common Name
Botanical Name
Species Code

Apple, Roughbarked
Angophora floribunda
RAP

Apple, Smoothbarked
Angophora costata
SAP

Box, Apple
Eucalyptus bridgesiana
ABX

Box, Appletopped
Eucalyptus angophoroides
TBX

Box, Bimble
Eucalyptus populnea 
PBX

Box, Fuzzy
Eucalyptus conica
FBX

Gum, Bancroft's Red
Eucalyptus bancroftii
ARG?

Gum, Cabbage
Eucalyptus amplifolia
CGG

Gum, Dwyers red
Eucalyptus dwyeri
DRG

Gum, Forest red
Eucalyptus tereticornis
FRG

Gum, Narrowleaved red
Eucalyptus seeana
NRG?

Gum, Red (group)
Eucalyptus spp.
RDG?

Gum, Scribbly
Eucalyptus haemastoma
SCG

Gum, Scribbly
Eucalyptus racemosa
SCG

Gum, Scribbly
Eucalyptus rossii
SCG

Gum, Scribbly
Eucalyptus sclerophylla
SCG

Gum, Scribbly
Eucalyptus signata
SCG

Gum, Snow
Eucalyptus pauciflora
SNG

Gum, Tumbledown red
Eucalyptus dealbata
TRG

Other commercial Eucalypt
Eucalyptus spp
OCE

Peppermint, Sydney
Eucalyptus piperita
SPM

Stringybark, Needlebark
Eucalyptus planchoniana
NSB

Appendix 6:  Dictionary




Allowable Sweep Table

Section


Mid
Diam
of
Sect
(cm)




Length (m)
5
10
15
20
25
30
35
40
45
50













1.0
0.4
0.8
1.3
1.7
2.1
2.5
2.9
3.3
3.8
4.2

2.0
0.6
1.3
1.9
2.5
3.1
3.8
4.4
5.0
5.6
6.3

3.0
0.8
1.7
2.5
3.3
4.2
5.0
5.8
6.7
7.5
8.3

4.0
1.0
2.1
3.1
4.2
5.2
6.3
7.3
8.3
9.4
10.4

5.0
1.3
2.5
3.8
5.0
6.3
7.5
8.8
10.0
11.3
12.5

6.0
1.5
2.9
4.4
5.8
7.3
8.8
10.2
11.7
13.1
14.6

7.0
1.7
3.3
5.0
6.7
8.3
10.0
11.7
13.3
15.0
16.7

8.0
1.9
3.8
5.6
7.5
9.4
11.3
13.1
15.0
16.9
18.8

9.0
2.1
4.2
6.3
8.3
10.4
12.5
14.6
16.7
18.8
20.8

10.0
2.3
4.6
6.9
9.2
11.5
13.8
16.0
18.3
20.6
22.9

11.0
2.5
5.0
7.5
10.0
12.5
15.0
17.5
20.0
22.5
25.0

12.0
2.7
5.4
8.1
10.8
13.5
16.3
19.0
21.7
24.4
27.1

13.0
2.9
5.8
8.8
11.7
14.6
17.5
20.4
23.3
26.3
29.2

14.0
3.1
6.3
9.4
12.5
15.6
18.8
21.9
25.0
28.1
31.3

15.0
3.3
6.7
10.0
13.3
16.7
20.0
23.3
26.7
30.0
33.3

§ For details on use of the Vertex see “Vertex Hypsometer User Notes” in Appendix 2 on page 20.
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