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The data entry template is designed to store all the data from the soil pit data sheets, and to calculate, to the extent possible, important parameters such as basal area, coarse fragments by volume, and oven-dry bulk density, and oven-dry subsample masses.
The Data-Entry Process

There are two templates – one for deep pits and one for normal pits – check to see how many layers a pit has before deciding which template to use.  Some pits were intended to be deep (and were started on the datasheets labeled “deep pit”, but hit bedrock and stopped there.  Likewise, some pits that were not originally intended to be deep were extended as deep pits if the first attempt at a deep pit failed.

General Descriptive Information
This page is intended to be a place to put the notes from each layer.  This begins on the first page, with the description of the canopy, herb layer cover, site description, and surface dead wood.  In addition, each page should have a brief description of the layer, which should be typed in, as well as any additional procedural notes.
In some cases, the layers have different names – these can be changed on the general descriptive sheet and they will change automatically on all the others, in sequence.

Vegetation Data

On the first hard-copy data sheet, often continuing onto the back or another page, is a list of trees that were identified and measured around the pit.  The data taken was species, DBH (cm), distance from pit center (m), and whether the tree was alive or dead.  Most often, the dead trees were circled in the list, although in some cases the word “Dead” may be written, or possibly just a “D”.
When entering this data, it is important to use the species codes listed on the vegetation page.  There are frequently different codes on the data sheets, (for example, ASH instead of WA) so be careful.  These codes should cover all the species surveyed – other species should be listed as UNK, with the species recorded in the notes column.  Also any notes included in the listing should be added to the notes column.  Trees listed as dead should be given a “1” in the “Dead” column.  Any entries that do not conform to the standard codes will be counted in the “Error” box.  This box should always = 0 for a finished data sheet.  Any unintelligible abbreviations should be changed to UNK, and a note of the original abbreviation made in the notes column.
Weights

On the weights sheet, all the weights from each data sheet will be recorded, along with all other data from the sheets, with the exception of the notes and depths.  All data should be entered in grams.  This will take some care, because some of the weights are in kg and others are in g (which are which varies by pit), and a few datasheets are entirely in pounds (this is well noted on the sheets).  Weights in pounds should be converted to kg BEFORE being entered into the datasheet, by multiplying by 0.454, and notes should be made of this on the general description sheet.  For ease of use, some fields are pre-populated on the data sheet, or populate automatically based on the entry in a cell that should be identical.

In some cases, these values will have to be changed.  For example, some weights that usually include the bag and bucket are noted on some data sheets as including the bag only.  In this case, the weight of the bucket (usually about 1100 g) should be manually changed to the weight of the bag alone (19.2 g).

Where there are multiple values, the weights should be entered across the row, in the fields Wt 1 to Wt 10.  More columns can be added if necessary while preserving the calculations, by selecting column P (Wt 10) and inserting as many columns as necessary before the selected column.
Sometimes, there will be a note that one weight in a list does not include the bucket, even if the other weights do.  In this case, in order for the calculation to be correct, the weight of the bucket must be manually added to that weight BEFORE it is entered, and a note made on the general description sheet.

In pits where there are fewer layers than there are on the template, the unused layers may be left blank, and a note should be made.  In this case, the “core” calculations, if there are any, will be wrong, and manual adjustments will be made to customize the depth calculations.
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In some cases, certain weights will be missing.  In these cases, the boxes should be flagged yellow, and given a comment that explains that the data is missing.  Often, the rock subsample is missing.  In these cases, the wet-to-air-dry conversion factor will need to be entered by hand.  Use a value of 0.98, as this is approximately the mean value across all weighed subsamples. 

Depths
On each page, there is a grid of 25 depth measurements in millimeters.  For each layer, these should be entered in order in the Z column for that depth.  For example, the depths on the Forest Floor page should be entered in the following order, down the Z-FF column.  First row from left to right, second row from left to right, etc.  For cells with an “R” following the depth on the data sheet, a “1” should be entered in the corresponding R column.  (If this is not clear, each row has an X and Y coordinate in the first column.  Use these to locate the corresponding cell on the datasheet.
In some cells, where there is an overhanging rock (see diagram at right), there will be either two or three measurements.  The “above” measurement should be entered in the Z cell, the “below” measurement should be entered in the Z2 cell, and the “total” measurement, if present, should be entered in the ZT cell.  Even if there is NOT an R following the “above” measurement, there should always be a “1” in the R cell if there is a Z2 measurement.  There should only be a “1” in the R2 cell if there is an “R” following the “below” measurement.

For example, a cell containing “336R /85 / 455 total” should be entered as:

	Z-30
	R-30
	Z2-30
	ZT-30
	R2-30

	336
	1
	85
	455
	 


And a cell containing “342 / 67R” should be entered as:

	Z-30
	R-30
	Z2-30
	ZT-30
	R2-30

	342
	
	67
	
	1 


The depth of the bottom core should be entered into the first Z cell under C+ or C50+.
Notes on any complications should be made in the general description sheet and at the bottom of the depths sheet.  (below the data entry part).  Any cells that have questionable values (difficult to read, don’t make sense in context) should be flagged with a background color.
Computation Steps:
 Vegetation Data

The vegetation data sheet divides the measured trees into the following categories, each represented by a numerical code:
· 1:  >=2cm, <=10cm, and within 3 meters, alive

· 2:  >10cm, and within 3 meters, alive

· 3:  >= 10 cm, not within 3 meters, but within 6, alive

· 4:  none of the above, alive

· 11:  >=2cm, <=10cm, and within 3 meters, dead

· 12:  >10cm, and within 3 meters, dead

· 13:  >= 10 cm, not within 3 meters, but within 6, dead

· 14:  none of the above, dead

A count for each presence category is provided by species and in total, and invalid species codes are enumerated.

In addition, basal area is calculated (in m2/ha, which is equivalent to cm/m2) for the following two categories:

· Live trees >2cm within 3 meters  (categories 1 and 2)

· Live trees >10cm within 6 meters  (categories 2 and 3)

· Dead trees >2cm within 3 meters  (categories 11 and 12)
· Dead trees >10cm within 6 meters  (categories 12 and 13)
Weights
On the weights page, a “net total” is calculated for each weight category, by summing all the weights in the row, and subtracting the “included weight” once for each.  The one exception to this is the total <12mm weight, to which is also added the subsample weight, and the refrigerated and frozen whirl-pak weights.  In the next column, correction factors are calculated.  Most of these are the ratio of air-dry weight to wet weight, although there are other (fractionation) corrections calculated in this column.  Each is commented to make it clear.  Air dry weights are calculated in the next column, and are converted to an oven-dry basis in the following column.  The weights that are calculated in this way are:
· For the Forest Floor layer:

· Oie total

· Oa <6 total (includes subsample and whirl-paks)

· Oa <6 subsample

· Oa <6 freezer whirl-pak

· Oa <6 vial net

· Oa <6 refrigerated whirl-pak

· Oa >6 (exc. roots) total

· And for each mineral layer:

· <12 total
· <2 total

· 2-12 total

· <12 freezer whirl-pak 
· <12 scintillation vial
· <12 refrigerated whirl-pak

· >12 total

· 12-80 subsample

For the whirl-pak and scintillation vial weights, scale factors were calculated.  The scale factor is the ratio of the net subsample weight to the net weight of the <12 fraction of the entire layer.  These numbers may be used to scale up values calculated for the whirl-pak subsamples, such as roots.
Depths

The most complex computations are those for the volume of rock and soil, which is necessary to arrive at a figure for bulk density.  These calculations are all done on the “Depth Calc” sheet, in which no data should be entered, and which should not be altered in any way except to deal explicitly with exceptions (to correct for rocks that were measured for volume but not weighed, for example.)  This should only be done by Matt or by someone else who has a good working knowledge of how all the computation is conducted.
Note that all depths are recorded relative to the top surface of the pit frame – the first set of “depths” is the top of the forest floor.

First, all the Z and Z2 columns from the “Depths” sheet are transcribed exactly to the “Depths Calc” sheet.

The ZT column was transcribed exactly where there were values.  Where there was a Z2 value and no ZT value, the non-rock layer average depth was used instead.

The R and R2 columns are transcribed exactly.
In all layers, the following values are calculated for each measurement grid cell:

FRT = Floor Rock Thickness:  This is the difference between the layer’s average non-rock depth and the depth of each rock cell.  These thicknesses (in mm) will be converted to a total Floor Rock Volume (in cc) by summing them and multiplying by 20.  (Each cell is 200 cm2).  Where the rock protrudes into the preceding layer, the difference between the two average layer depths is used instead, so that only the thickness of the rock within the layer is counted.  In a circumstance where there is an overhanging rock, the difference between the ZT and the average depth of the layer is used instead.  If the FRT so calculated is <0, then the value is set to 0.   In cases where the rock protrudes entirely through a given layer into the layer above, the FRT is simply equal to the difference between the layer’s non-rock depth and that of the previous layer.
Keeping track of floor rocks is important because these rocks will be removed and weighed with a lower layer.  The coarse fraction calculation, however, will account for the portion of the rock that would be removed in a layer if the layer was a flat plane.
RSQ = Rock Sequence:  This is a counter which keeps track of rocks that span multiple layers.  The counter begins at 0 in the FF layer, and increments in each subsequent layer under the following two conditions:  1) There is not a rock in the layer, OR 2) There is a rock in the layer, but its measured surface depth is more than 20 mm different from the rock in the previous layer.  This means that a given rock in a given cell will have the same RSQ number at all layers where it occurs, whereas layers in a given cell with different RSQ numbers are either entirely soil or a different rock.

In all layers except the FF, the following values are calculated for each grid cell:
ORT = Within-Layer Overhanging Rock Thickness:  Since rocks that overhang enough to be measured at one of the grid points (see the figure under “Data Entry – Depths” above) were not weighed with any layer’s rock fraction, it is necessary to subtract this volume from the soil volume as well, and to add it to the rock volume.  The thickness of the overhanging rock within each layer was calculated as the difference between 1) the maximum of a) the rock “above measurement” and b) the average depth of the next layer above, and 2) the minimum of a) the rock bottom, calculated as the difference between i) the total depth and ii) the “below depth” and b) the layer average depth.  If there was no part of the overhanging rock in the layer, this value will be negative, and a 0 is substituted in this case.  This procedure avoids double counting, since most overhanging rocks are at least in part included as floor rocks in a previous layer.
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FRC = Floor Rock Cumulative Thickness:  Since floor-protruding rocks were weighed as part of the layer with which they were removed, a correction to this total weight must be made to ensure a reasonable coarse fraction estimate – the estimated weight of the parts of the rock that protruded into other layers must be subtracted from both the total volume and the rock volume for the layer with which they are removed.  The FRC is calculated in the layer with which a rock was removed and weighed (which first layer with an RSQ number 1 greater than the RSQ for the rock in question) as the sum of the FRT for all preceding layers with the rock’s RSQ.
ART and AST:  There are two additional columns – ART and AST, standing for Additional Rock Thickness and Additional Soil Thickness.  Numbers may be hand-entered in these categories to accommodate exceptional cases.  Rock volume and Soil volume can be added by placing positive thicknesses in the columns, or can be removed by placing negative values in these columns.
By-Layer Volume and Bulk Density Calculations 
In each layer, the following computations are conducted:
Rock Cells (count):
the count of cells marked “R” in the layer.
Av. Depth – not rock (mm):  the average depth in mm of all cells that do not have a “1” in the corresponding R cell.  There is an exception in the case that all 25 cells are rock, in which case, the output is simply the average of all depth cells.

Av. Depth – all cells (mm):  the average depth in mm of all cells, regardless of rock/not rock status.

Layer Thickness – based on all cells (mm):  the difference between the Av. Depth  - all cells of the current layer and that of the previous layer.

Layer Midpoint Depth – relative to FF (mm):  the average between the all-cell depth of the current layer, and the all-cell depth of the previous layer, minus the depth of the top of the Forest Floor.  This variable may be used as an “actual depth” variable in plotting layer properties (bulk density, chemical composition, coarse fraction, etc.) against depth. 
Layer Midpoint Depth – relative to MIN (mm):  the average between the all-cell depth of the current layer, and the all-cell depth of the previous layer, minus the depth of the top of the Mineral Soil.  This variable may be used as an “actual depth” variable in plotting layer properties (bulk density, chemical composition, coarse fraction, etc.) against depth. 
Total Layer Volume (cc):  the layer thickness multiplied by 5000 cm2, times 0.1 mm/cm.
Overhanging Rock Volume (cc):  the summed volume of all “overhanging” rock volume within the layer.  This is calculated as the sum of the ORT column (total overhanging rock thickness in mm) multiplied by 200 cm2, times 0.1 mm/cm, to arrive at a volume in cubic centimeters.

Total Weighed Rock Volume (cc):  the sum of the weights of the 2-12 and >12 fractions from the weights sheet, on an air-dry basis, divided by granite’s average density of 2.65 g/cc.  This number will be checked at some point, and may be adjusted slightly.
Adjusted Total Rock Volume (cc):  The total weighed rock volume, plus the overhanging rock volume, plus the sum of the ART column, multiplied by 200 cm2, times 0.1 mm/cm.
Soil Volume (cc):  This is the total non-rock volume of the layer.  It is calculated as the total layer volume minus the adjusted rock volume, plus the sum of the AST column multiplied by 200 cm2, times 0.1 mm/cm.
Bulk Density (g/cc):  The air-dry mass of the soil (the mass of the <2 fraction from the entire layer), divided by the soil volume.

Bulk Density – Oven Dry Basis (g/cc):  The air-dry bulk density, multiplied by the oven-dry correction factor for the <2 fraction from that layer.
Total Coarse Fraction (fractional volume):  The Adjusted Total Rock Volume, divided by the total layer volume based on the non-rock thickness, with corrections made for the rock volume taken from previous layers (FRC column) and for the rock volume protruding from lower layers (FRT column).  This means that the coarse fraction is calculated not for the soil layer as excavated (since rocks at the same level were left behind), but for a theoretical layer extending from the average non-rock depth of the previous layer to the average non-rock depth of the current layer.
How to Handle Exceptions
In some circumstances, there were rocks that were too large to weigh on the field scale.  In these cases, there are two approaches to take:  

1. The volume / mass will be computed manually using whatever data is available on the data sheets, added manually into the appropriate formula cell.  A note will be made on the “Descriptive” sheet, as well as nearby in a blank area of the appropriate sheet.
2. The thickness differences can be added to the ART and subtracted from the AST columns.

One issue that cannot be fully handled in this way is that the coarse fraction calculation in the situation illustrated at right.  The volume of a rock protruding into a layer from the floor is estimated based on the difference in the depth to the rock and the average depth of the layer floor.  This method of volume estimation assumes that the entire vertical column beneath the measured point is rock and not soil, down at least to the layer floor.  When this assumption is untrue, the soil beneath the rock will be unsampled.  This will affect the coarse fraction measurement only, since the volume is incorrectly called [image: image3.png]rock volume i
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rock.  This will have to be corrected manually after the fact. 
In this instance, the soil removed was weighed with the layer below it, and so its volume must be added to the soil volume of the layer below so that the bulk density is correct.  It is not possible to remove this subset of soil from the layer data for the purposes of bulk density calculations.  In this case, the difference between the measured depth of soil after removal of the rock and the average layer ceiling depth should be added to the AST column where it is positive.

There will certainly be other exceptions not mentioned here, but all should be able to be handled by adding to or subtracting from either the AST, or the ART columns, or both.

Pit-Specific Instructions:

For pit T30-1, the weights for the FF and 0-10 layers are in pounds, but the rest of the layers are in kg and g.  Weights in pounds should be converted to grams by multiplying by 454.

Pit H6-2 was not originally intended to be the deep pit.  However, when H6-3 hit rock, H6-2 was extended as the deep pit.  For this reason, there is both a grab sample at the top of the C layer (C+) and complete layers taken (C0-25, C25-50) and another grab sample at C50+.  To accommodate this exception, the weights from the C+ grab sample need to be added to the weights from the C0-25 layer.  No other changes should be necessary in this pit.

Some pits do not have all layers – If, for example, the top of the C horizon was at 26 cm, then there would not be a 30+ layer – the 20-30 layer would be followed by C+ or C0-25.  For these pits, there are special templates.  The pits that need these special templates are:

Berry W-2
no 20-30 or 30+

Berry W-4
no 30+

H4-3
30+ was broken into 3 layers (parts I, II, and III, followed by C0-25A) these were originally named 30+, C0-25, and 30+ part III, followed by CULater)

H6-1

no 20-30 or 30+

T30-3

no 20-30 or 30+

