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INTRODUCTION 
 
New Mexico's forests provide beauty, raw material for lumber production, clean air, habitat and food for many 
kinds of wildlife, storage for water, and areas for grazing and recreation.  With the proper management, one or 
all of these elements can be provided to the landowner while still maintaining a healthy forest environment. 
 
If you work in the forest, own forest land, or are interested in New Mexico's forests, this publication is for you.  It 
contains Best Management Practice (BMP) guidelines and offers reasons for BMPs.  An understanding of why 
to apply these practices along with common sense will address most situations you may encounter.   
 
Recognizing private property rights and the diversity of landowner goals, the commercial harvest requirements 
and these related practices and guidelines are intended to help the landowner meet their objectives while 
adequately protecting or improving our watersheds statewide.  
 
Whatever the landowner’s objectives might be, these guidelines offer proven techniques that will help them 
protect and manage their forest resources in a sustainable manner while providing additional benefits for other 
New Mexicans such as clean water and abundant wildlife habitat. 
 
Advice on the application of these guidelines and information not provided here can be obtained by contacting 
the nearest Energy, Minerals and Natural Resources Department (EMNRD) Forestry Division District Office 
(District Office). A list of District Offices can be found on page 72.  You may also contact the State Forester's 
office at P.O. Box 1948, Santa Fe, New Mexico 87504-1948, phone: (505) 476-3325. 
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The New Mexico Energy, Minerals, and Natural Resources Department, Forestry Division has authority under 
state law (Title 19, Chapter 20, Chapter 4) to set Commercial Harvest Requirements.  These laws set 
requirements for harvesting forest products on private land.   The law also establishes best management 
practices (BMP’s) that must be followed when harvesting or cutting trees on any forestland.  The harvesting 
requirements are generally intended to ensure safe and proper forest harvests through reducing erosion and 
minimizing damage to the residual stand and surrounding areas.  Best management practices are described in 
the following pages.  
 
 
 
WATERSHEDS 
 
Towns and cities throughout New Mexico depend on ground and surface water collected within forested 
watersheds for their domestic public water supply.  Forest lands act as collectors and purifiers of clean water; 
protecting these sources is the responsibility of forest landowners, forest managers, and timber operators.   
 
A watershed is a land area that is drained by a single stream, river or drainage network of stream channels and 
includes all the land within the entire drainage area.  Watersheds range in size from a few acres to drainages 
that are thousands of square miles. For example, the Rio Grande Watershed originates in the San Juan 
Mountains of southern Colorado, covers 1.9 million acres in New Mexico and culminates in Texas.  The state’s 
five main watersheds are the Pecos, San Juan, Gila, Rio Grande, and Canadian, all of which can be divided 
into smaller sub-drainages. 
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What are the Parts of a Watershed? 
A watershed is a network of surface streams, underground water flows, and other water bodies. Surface 
streams that flow year-around are called perennial [A in Figure 1] streams.  Intermittent [B in Figure 1] 
streams only flow part of a year, typically in response to snowmelt. Interrupted streams are those that 
disappear underground only to reappear downstream.  Ephemeral [C in Figure 1] streams flow only in 
response to precipitation. Washes, similar to ephemeral streams, are dry streambeds in the desert that flow 
only after significant rainfall, usually associated with monsoonal activity. An arroyo is "a watercourse that 
conducts an intermittent or ephemeral flow, providing primary drainage for an area of land of forty acres or 
larger, or a watercourse which would be expected to flow in excess of one hundred cubic feet per second as 

the result of a 100 year storm event" (New 
Mexico Drainage Ordinance). (Note: a 100 year 
storm event is one which has a 1 percent 
chance of occurring in any given year.)  Any 
one stream or watershed includes some or all of 
these aforementioned components. 
 
Other parts of the watershed collection system 
include: 
 Surface and subsurface water source areas.  

Their location is not always obvious, but 
understanding their function is important. 

 Riparian and wetland areas, including 
cienegas. 

Figure 1
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Another type of water delivery system that should be protected so as not to impede, pollute, or alter the flow of 
water, is the acequia, or water ditch system, used in agricultural irrigation to move water from streams and 
rivers to the fields. These could be earthen ditches, ,lined with cement, or even partially conveyed by pipe.  
 
Why Protect Water Quality? 
 
Human and animal communities depend on good quality water for their livelihoods. Damage to streams and 
increased sedimentation degrade water quality and aquatic habitat. Sediment is fine particles of soil, sand, and 
pebbles that may be carried by ephemeral, intermittent, or perennial stream channels and later deposited when 

the flow slows or stops, conceivably in an eddy or where a stream enters a 
lake or pond.  Sediment-laden water is unsuitable for human consumption, 
recreational purposes, and many industrial applications.  Downstream users of 
water also incur costs, including reduction in reservoir and irrigation ditch 
capacity and damage to irrigation pumps.  Important water quality 
considerations in addition to sediment levels are conductivity, dissolved 
oxygen (DO), pH, turbidity, total suspended solids (TSS), and temperature. 
Poor harvesting methods can affect all of these factors, thus impacting aquatic 
habitat and overall water quality. 
 
What Can Go Wrong in a Watershed? 
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Timber harvesting, road building, and site preparation can affect the quality and quantity of water flowing 
through a watershed. Wildland fires can also lead to erosion. Roads, skids trails, and landings can act as man-
made stream channels carrying sediment when improperly planned, located, or constructed.   
 
Poor timber harvesting practices can cause excessive disturbance of vegetation and topsoil,, which will limit 
filtering capacity and affect surface water infiltration.  Runoff generally increases in speed and volume as it 
flows down slope and when concentrated can tear away soil, destroy roads, load streams with sediment, 
damage stream-banks, and degrade or even destroy aquatic habitat.  
 

 Minimize the number of roads constructed in a watershed through comprehensive road planning, 
recognizing intermingled ownership, and foreseeable future uses. 
 

 Plan landings and skid trails in the proper location. Landings should be relatively flat and have 
undisturbed ground vegetation as a buffer to any drainage. Skid trails should be more cross slope than 
up/down slope, properly waterbarred and seeded when no longer in use. See the Roads section (page 
19) for more information on road construction and closure. 
 

 Establish soil moisture and wetland limitations for equipment operation and vehicle use. 
 

 Restoration of the watershed to a level of resiliency that will reduce the potential for non-point 
source pollution (i.e. riparian buffers, restoration of native species). 
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  Safety equipment should be used and precautions taken to prevent starting fires during 
harvesting or road construction. 
 
 
WHAT ARE RIPARIAN AND WETLAND AREAS? 
 
Riparian areas are often defined as transition zones between aquatic and upland environments.  Riparian 
areas have distinct and often different vegetation from uplands but possess characteristics of both aquatic and 
upland habitats and are the sites of significant material, nutrient, and energy transfer between aquatic and 
upland habitats.  Riparian areas are supported by perennial and intermittent streams, where the water supply 
to drive these important functions is typically available at or near the surface, and may also be found in 
ephemeral drainages where water is available only after rainfall events or snowmelt.   
 
The number of ecological functions and processes, and the degree to which they are served, are much greater 
in perennial and intermittent streams than in ephemeral streams.  Therefore, management, restoration, and 
regulatory emphasis and/or priority should be placed on perennial and intermittent streams. The ecological and 
economic importance of riparian areas far outweighs their representation in the arid western landscape.  
Usually, distinct differences in vegetation community composition and structure make delineation of riparian 
areas fairly straightforward. If during planning the harvest it is uncertain whether an area is a riparian area, 
planners should consult a resource professional, such as foresters at the nearest District Office (page 72). 
 
Wetlands have the following characteristics: 
(1) at least periodically the land supports predominantly hydrophytes; (2) the substrate is predominantly 
undrained hydric soil; and (3) the substrate is non-soil and is saturated with water or covered by shallow water 
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at some time during the growing season of each year. Note: hydrophytes are plants capable of growing in 
water or waterlogged soils/substrates; hydric soils are waterlogged soils that support plant growth; non-soil is a 
non-vegetated substrate like a mudflat or rock outcrop. 
 
Both riparian areas and wetlands contain different plants than the adjacent areas. In some places the transition 
from the riparian or wetland area is a sharp contrast and other times it is less noticeable. Please contact the 
nearest District Office (page 72) for assistance in defining riparian and wetland areas and their management 
concerns. More information can also be found on the Forestry Division website: www.nmforestry.com, under 
Forest Management. 
What Makes Riparian and Wetland Areas Unique? 
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Their mix of water, plant cover, and food is rare and diverse compared to the rest of the watershed. For some 
animals, the presence of 
water makes a riparian or 
wetland area their preferred or 
solo habitat.  Most 
amphibians live on land and 
return to water to breed, 
spending much of their lives in 
these areas.  Open water and 
a high water table combine to 
produce higher humidity, 
more shade and unique air 
movement. Frequently, 
riparian and wetland areas 
support a greater number of 
individuals, as well as a 
greater number of species, 
when compared to other parts 
of the watershed. 
Furthermore, the wet soils of 
a riparian or wetland area 

Figure 2 Illustration of moisture gradient in a typical riparian ecosystem  
(from Stevens et al.1995:2) 
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encourage the growth of soil microbes that can break down chemical pollutants into harmless organic 
compounds, thus filtering polluted water. 
 
EDGES AND LAYERS IN RIPARIAN / WETLAND AREAS 
 
An “edge” is where two different plant groups come together.  In riparian and wetland areas there are two 
obvious edges.  One occurs where riparian and wetland plants meet aquatic plants at the water’s edge.  The 
other is where riparian and wetland forest plants end and upland forest plants begin.   
 
Edges give animals 
easy access to more 
than one environment.  
They offer greater 
variety of plant cover 
and more abundant 
food.  For some 
animals, edges can be 
traps; places where 
they venture to feed or 
rest and are picked off 
by waiting predators. 
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 No landings, roads or skidtrails should be located in a wetland. Most are not allowed in a riparian 
area depending on length of use and alternate practices approved by the Forestry Division.  Equipment 
use should be limited in wetlands or areas of temporary saturated soils during periods of snowmelt, 
freezing and thawing. 
 

 Contact the nearest District Office(page 72) for assistance in defining riparian and wetland areas 
and their management concerns. 
 
 
STREAMSIDE MANAGEMENT AREA 
The Streamside Management Area (SMA) is a 50-foot minimum slope distance from a stream, lake, wetland 

area, or other water body that must be protected because 
of its special importance. 
 
What is a SMA? 
 
The function of a SMA is to protect water quality along 
streams, lakes, and other water bodies by maintaining a 
natural sediment filter.  The riparian "green zone" around 
streams, lakes, reservoirs, springs, and seeps represents 
an area that stays green long into the summer months. 
Recognizing riparian areas and knowing where they are in 
the forest will make protecting water quality within a SMA 
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much easier.   
 
The 50-foot minimum SMA often extends beyond the riparian area "green zone."  This is important when 
slopes near streams are unstable, or when the riparian area is narrower than 50 feet.    
 
Benefits of SMAs 
The SMA acts as an effective filter and retention zone for sediment. 
 
1. The SMA, with its thick plant growth creates a mat of decomposing material on top of the soil.  It is often 
damp because the water table is at or near the soil surface.  The topsoil, covered with organic material, aids in 
conserving moisture.  The sponge-like qualities of the SMA control the quantity of water flowing into the 
streams.  Soils in this area absorb water during the wet seasons and slowly release moisture into the stream.  
This minimizes the effects of peak runoff and keeps streams from drying out sooner than usual.   
2. The SMA provides filtering of surface runoff.  An SMA acts as a trap, blocking sediment and other debris 
from entering the stream, lake, or reservoir. An adequate SMA protects the absorptive and filtering action of 
the riparian area.  The absorbent mat of forest humus, litter, and duff helps to trap sediment before it reaches 
the stream, ensuring good water quality. 
3. Healthy SMAs control the quality of water coming from a watershed.  We all depend on sediment free water 
for household use, irrigation, and healthy fisheries. 
 
 
The SMA maintains shade; conserves aquatic and terrestrial habitats; protects stream channels and 
banks; and promotes flood plain stability. 
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When this last line of defense isn't working, sediment ends up in the stream causing water quality problems, 
loss of habitat, and potential flooding.  Since timber harvesting activity occurs in many of New Mexico's 
watersheds it is important that water quality is protected by a healthy SMA. 
 
What’s wrong with sediment in the streams? 
 
Trout and other fish reproduce by burying their eggs in stream 
bottom gravel.  The eggs develop in the gravel and hatch into 
“sac fry.”  When the yolk is absorbed, the young fish emerge from 
the gravel.  Sac fry and young fish can be choked by sediment.  
When too much sediment falls to the stream bottom it fills gaps 
between the gravel and suffocates the fish.  The streambed 
becomes cemented over.  This layer of sediment traps the young 
fish without clean water, oxygen, or food.  For those fish that 
survive, the sediment has an abrasive effect on their gill tissue. 
 
Sediment also kills aquatic insects and algae, fills in resting 
pools, interferes with recreation, reduces light penetration, and 
increases thermal energy absorption. Sediment may carry and 
release chemical pollutants into streams 
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Other SMA Benefits: 
 
SMAs and stream shade. 
 
Maintaining water temperature helps fish spawning.  Without trees and overhanging shrubs, stream 
temperatures would be higher in the summer and colder in the winter.  Some species of aquatic organisms 
would be unable to live in the streams.  In the summer, cold water from shaded streams eventually flows into 
larger rivers and helps maintains their fish and aquatic life by keeping these waters cool downstream. 
 
SMAs and food. 
 
Leaves and insects drop into streams from overhanging trees and shrubs.  In fact, 90% of the food in forested 
streams comes from bordering vegetation.  Even in large rivers, over 50% of the food consumed by fish is from 
streamside trees and other vegetation. 

 
SMAs protect streambanks. 
 
Shrubs and trees stabilize many streambanks.  They anchor 
banks and protect them from erosion during periods of high 
water.  Removing trees and shrubs and substituting 
shallow-rooted grasses can lead to streambank collapse 
and stream sedimentation.  
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SMAs and floods. 
 
Healthy SMAs stabilize floodplains.  During times of high water, SMAs reduce the velocity of floodwaters.  
Their dense vegetation and deep humus slow down racing waters.  Forest floodplains suffer less damage 
when SMAs are protected during timber harvesting activities.   
 
 
Animals and birds rely on SMAs. 
 
Many birds use SMAs for breeding.  Others hunt in healthy SMAs where food and cover are abundant.  The 
reason is that SMAs supply a great variety of plants needed by birds and other wildlife.  Grasses, shrubs, 
vines, and trees all grow well in the moist fertile soil.  Turtles, beaver, muskrats, and water snakes thrive in 
SMAs.  Deer, wood duck, and bear feed and seek cover in the thick vegetation.  Eagles, owls, and songbirds 
occupy the trees.  Pools supply breeding sites for frogs, toads, and insects.  SMAs are also well-traveled 
wildlife corridors connecting one area to another. 
 
SMAs and humans. 
 
We like SMAs too for a lot of reasons.  The recreational activities that we enjoy in and around streams are 
many.  All of us should be careful when we are around them. 
 
SMAS and timber production. 
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For those who grow and harvest trees, the fact is that trees often grow best in riparian areas.  Trees respond to 
those deep, fertile, and moist soils.  Timber harvesting and thinning activities must be modified within SMAs to 
protect the many benefits mentioned above. Alternate practices can be requested to meet specific 
management objectives such as riparian restoration or fire hazard reduction. 
 
SMA Boundaries 
 
 Designate streamside management areas to provide stream shading, soil stabilization, sediment and water 

filtering effects, and wildlife habitat. 
 “Stream” means a natural watercourse of perceptible extent with defined beds or banks which confine or 

conduct continuously or intermittently flowing water. 
 Defined beds have a sandy or rocky bottom which result from the scouring action of water flow. 
 The SMA encompasses a strip at least 50 feet wide measured from the ordinary (yearly average) high-

water mark or definable bank of a pond or lake, or on each side of the stream or river. The width of the 
SMA may extend beyond the 50 feet to include riparian areas along the stream bottom and to provide 
additional protection in areas of steep slopes and erodible soils. 

 Consult with forestry professionals (see District Offices, page 72), soil and water conservation specialists, 
or biologists if assistance is needed in setting appropriate SMA boundaries. 

 
Marking SMA Boundaries 
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To be sure equipment operators have no question about the SMA boundary it should be clearly marked.  
Plastic flagging, degradable paint, or signs should be used at frequent intervals.  A walk-through may also be 
appropriate before operations commence. 
 
The purpose of marking a SMA is to be sure everyone working around a stream, lake, or other body of water 
knows the extent of the protected area. 
 
Perennial streams are easy to identify.  Intermittent streams can be more difficult to identify during dry periods. 
However, most intermittent streams are included on USGS topographic maps.  Whether wet or dry, perennial 
or intermittent, during drought or wet years, streams should be protected with a SMA.  
 
Individuals must be aware of wetlands by watching for water loving plants and plan activities and equipment 
locations accordingly. When a wetland is adjacent to a stream, the SMA should loop out to include any 
wetlands and provide protection.  Proper SMA location requires practice and personal judgment.  
 
 
HARVESTING IN SMAS 
Use the following BMPs when performing restoration activities in the Streamside Management Area. 
 
NOTE: an alternate practice is needed with your harvest permit to harvest within the SMA. If a harvest permit is 
not required, typical harvest activity is still not allowed in the SMA. Please contact the nearest District Office 
(page 72). 
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Because of the value of the SMA, timber harvesting or thinning in the SMA should only be done to remove 
invasive species or otherwise restore the health of the ecosystem. 
 
Especially important are streambank trees and shrubs.  They anchor the bank, shade the stream, provide food, 
supply cover for fish, and habitat for birds and other wildlife.   
 

 Leave snags and unmerchantable trees in the SMAs.  They are habitat for many birds and 
animals.  
 
Items to mention in Alternate Practice (Section 19.20.4.10):  

 Directional falling should be done within SMA. 
 Suspend the lead end of the log during skidding whenever possible 
 Use cables to end line logs out of SMAs and wetlands when ground skidding systems are 

employed.   
 Logs should be fully suspended when skyline skidding across a stream and above 

streambanks. 
 

 Whole tree or tree-length yarding can reduce the need for slash disposal in the SMA. 
 

 Keep slash out of water bodies by removing limbs and tops well above the stream high-water 
mark.  Slash and other forest debris can clog and damage culverts and irrigation diversions; and 
decomposing slash can degrade water quality and habitat for fish and other aquatic animals.    
 



 19

 Trees on the bank eventually fall across the stream, helping to create a stair step of pools in the 
stream channel, providing a fish habitat component.  Larger trees increase the benefits for the habitat. 
 

 Protect SMAs with a slash free strip around the border. 
 

 Do not service vehicles where chemicals, oil, or other toxic substances might contaminate 
soils, waterways, or waterbodies. 

 
ROADS 
 
Forest roads are the primary source of erosion on a timber harvest operation, 
causing up to 90 percent of the problem.  This disproportionate share is attributable 
to 1) complete removal of vegetation and ground cover; 2) increased slope 
gradients on the cut and fills slopes; 3) loose fill materials; 4) concentration of 
surface runoff; 5) interception of subsurface flow by the cut slopes; and 6) 
compaction of the road surface.  Hence, roads demand great deal of attention to 
minimize erosion and sedimentation. 
 
A road system has been designated on the topographic map below.  The area 
consists of mixed ownership and has some existing roads.  To comply with BMPs 
and minimize the number of roads, surrounding landowners should be contacted 
during road planning to acquire use easements and reduce the potential number of 
new roads.  
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TIMBER HARVESTING 
Timber harvest planning is more than deciding how to cut trees.  The harvest design must take into account 
the long-term effects of harvesting on fish, wildlife, water, and other resources.  
 
When planning your harvest, consider the following: 
 What is the best size and method of harvest to meet the management objectives? 
 What are the effects of this harvest when combined with other activities in the same watershed? 
 What are the potential effects of the harvest on water quality? 
 Where are the slopes, drainages, streams, and other physical features located? 
 Are there critical areas that will require special attention? 
 How will the harvest affect fish and wildlife habitat? 
 What kind of forest will be grown after the harvest?  How 

quickly will the site be reforested? 
                                                                                    
Proper harvesting practices remove timber efficiently, protect site 
productivity and resources, provide for prompt regeneration with 
desirable species, and improve or maintain forest health. 
 
HOW MUCH CAN BE CUT? 
 
Each acre of land can support only a certain amount of tree 
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volume in a healthy sustainable manner and is dependent on the site productivity and resources. This is 
referred to as optimum stocking when managing for timber production. Stocking is a measurement of the 
amount of area trees take up in the forest and is described using the term basal area. Basal area (BA) for each 
tree is calculated by measuring its diameter at breast height (DBH). The BA of all the trees is added to 
calculate square-feet of BA per-acre, the total surface area occupied by trees on each acre. Figure X shows 
how BA is measured. 
 
Each management objective is likely to have a range of BA/acre that should be targeted during thinning or 
harvests. The actual number of trees that can be cut to reach the target will depend on the sizes of trees that 
are on each acre.  Table 5 lists the BA for trees of specific size DBH.  
 
 



 
 

TABLE 5 BASAL AREA PER TREE (SQ FT) 
 

DBH BA DBH BA DBH BA 
6” .20 24” 3.10 42” 9.60
8” .35 26” 3.70 44” 10.60

10” .55 28” 4.30 46” 11.50
12” .79 30” 4.90 48” 12.60
14” 1.10 32” 5.60 50” 13.60
16” 1.40 34” 6.30 52” 14.80
18” 1.80 36” 7.10 54” 15.90
20” 2.20 38” 7.90 56” 17.10
22” 2.60 40” 8.70 58” 18.30

 
 
 
 

 
 
THINNING 
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Thinning is a silvicultural practice whereby some of the trees in an immature stand are removed in order to 
stimulate the growth of the remaining trees. Thinning redistributes nutrients and increases growth in the stand 
by providing more moisture and sunlight to the remaining trees. 
 
There are many economic reasons why thinning should be used as a forest management tool. 
 
 An increase in yield from greater tree growth is realized in future harvest. 
 Some income can be realized at the time of thinning from the sale of material that has been removed from 

the stand.  This material can be used for vigas, fence posts, fuelwood, cabins, furniture, biofuels, etc. 
 Undesirable trees due to 

genetics or species can be 
removed, greatly enhancing 
the stand composition.  

 Thinning can return 
ecosystem function to 
overcrowded forests, which 
can result in understory 
development, thus improving 
the forage for domestic 
animals, and providing habitat 
and food for wildlife.  

 To reduce the risk of 
uncharacteristic fire. 
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Leave Tree Considerations Before cutting begins; the trees to be left should be marked.  Proper spacing is 
important, but you should not leave a poor tree and take out a good one just for the sake of spacing.  Spacing 
should be adjusted to accommodate a quality tree.  Your local District Office can assist or train you in marking 
the trees to be left.  Several factors should be 
considered when determining which trees to leave.  
Figure 9 demonstrates a young stand of ponderosa 
pine before and after thinning.  Defective and 
suppressed trees should be removed to make room 
for the more vigorous trees. 
 
 The first of these is the relative position of the tree 

and condition of its crown.  The tree should have a 
well-developed crown and healthy looking foliage.  
It should not have a broken top.  

 The “leave” tree should be free from insects and 
disease. 

 The bole (trunk) on the “leave” trees should be 
straight, free from excess taper, free from large, 
bushy limbs, and have no evidence of biotic or 
mechanical damage. 

 The spacing between “leave” trees is dependent 
on management objectives and forest types. Figure 9.  
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 Be careful not to damage the “leave” trees while felling those trees that are being cut. 
 Keep your stumps low. Half the diameter of the tree where severed or 12 inches, whichever is less. 
 Large slash should be moved away from the base of the tree, as it is breeding ground for harmful insects, 

and potential fuel for a fire. 
 Slash should be spread out, with a maximum height not to exceed 36 inches; maximum of 24 inches within 

a quarter-of-a-mile from a structure.  In high fire danger areas it may be necessary to remove slash 
completely, chip or masticate. Chips cannot exceed 2 inches in depth. Masticated material cannot exceed 
6 inches in depth. 

 If slash is placed in piles to be disposed of by burning, the piles should be located in large openings.  This 
will prevent damage to the “leave” trees from excessive heat.  To be manageable, slash piles should not be 
larger than 4 feet high and 6 feet in diameter and free of mineral soil for proper ventilation. 

 
The nearest District Office (page 72) can provide a list of thinning contractors. 
 
HARVESTING 
 
The harvesting method needs to be selected to meet environmental constraints, and should reflect the ultimate 
objectives of the landowner. The selection of the method to be used depends on the timber type and the terrain 
involved.  Harvesting methods commonly used in New Mexico are Patch Cut, Seed Tree, Selection, and 
Shelterwood.  It is recommended that you contact the nearest District Office (page 72) to help you select the 
method which will work best to meet your harvesting objectives.  Below are considerations for each method. 
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Patch Cut 
 
The patch cut method is an even-aged method that removes all of the trees in a given area and the area is 
artificially or naturally reforested.  This method is usually applied to tree species which become established and 

grow well in conditions of full light exposure and which can develop well in 
even-aged stands such as Engelmann spruce and aspen.  
 
Considerations: 
 Reforestation should begin as soon as possible after the harvest, 

otherwise the open spaces created by the cut may become occupied with 
unfavorable vegetation and future reforestation may be difficult. 

 From the aesthetic standpoint, patch cuts may be unsightly.  To help avoid 
this, cut in irregular shaped patches so that the cutover areas blend with 
the natural variation of the forest stand. 

 Be sure to locate cutting boundaries to minimize blowdown of the 
remaining trees in the forest.  High risk blowdown areas include ridgetops, 
saddles in ridges, wet creek bottoms, and the upper steep south and west 
facing slopes not protected from the wind. 

 Patch cutting in ponderosa pine is generally unacceptable unless 
conversion to pasture is desired or it is prescribed by a professional 
forester to control problems such as mistletoe outbreaks, etc.   
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 Patch cutting is generally not recognized as the primary method of cutting mixed-conifer stands (a mixture 
of ponderosa pine, limber pine, Douglas-fir, white fir, and some Englemann spruce).   

 Patch cutting is generally the most desirable way to cut the spruce/fir type (a mixture of Engelmann spruce, 
sub-alpine fir and corkbark fir).  Keep the patches less than 20 acres in size.  The width of the patch should 
not exceed four times the height of the stand. In many cases spruce-fir have grown in patches that can be 
removed entirely.  

 Since aspen need plenty of light to regenerate, patch cutting works very well for this species.  The aspen 
seedlings sprout from suckers, which are shoots that come up from the root system of the previous stand.  
When the overstory is removed, by fire or harvest, the shoots are stimulated to grow and soon occupy the 
clearing.  Elk fencing may be required to encourage regeneration. 

 
Advantages: 
 It allows the full use of all the trees in the area that are harvested, thereby increasing profit per acre at the 

time of harvest. 
 It allows more economical logging methods to be used. 
 It assures uniform spacing, full site utilization, and prompt establishment of a new stand if seedlings are 

planted. 
 It allows the use of genetically improved seedlings and the opportunity to select the species to be grown. 
 It cuts down on management operations and costs. 
 Only the cutting boundaries have to be marked, not every tree which is to be cut. 

 
Disadvantages: 
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 It can require a direct cost outlay for planting and possibly site preparation, which is not required when a 
system with natural regeneration is used. 

 There are longer intervals between timber sales than with other harvesting methods. 
 Care should be taken on areas where erosion could be a problem, such as on steep unstable slopes and 

near streams. 
 The seedlings have to withstand greater environmental extremes, since there is no parent forest to protect 

them. These extremes include hot and cold wind, greater variations in ground temperature, and exposure 
to direct sunlight. 

 
Seed Tree  
When using the seed tree method, which is designed to establish an even-aged stand, all merchantable trees 
are harvested, except enough trees to provide adequate seed (6 – 10 per acre), which are left for the purpose 
of furnishing seed to restock the area naturally.  The seed trees that are left should be a species which you 
desire to restock the stand.  Also, the seed tree should be a healthy specimen which will improve the chances 
that the reproduction will be good quality.  The seed trees are normally removed after an adequate amount of 
reproduction reaches the height of about three feet.   
 
Considerations: 
 Seed trees that are selected should be free from insects and disease, have high vigor, and indicate past 

productivity.  Past productivity can generally be measured by observing the number of old cones 
underneath the tree. 
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 Since ponderosa pine requires a lot of sunlight to grow, the seed tree method is sometimes successful.  
The seed trees selected should be at least 12” in diameter. However, a problem lies in the fact that good 
seed years in which there is adequate soil moisture are not very frequent and impossible to predict. 

 In the mixed-conifer type, the seed trees selected should be at least 10” in diameter.  The seed tree 
method should not be used however, if there is a good chance that the seed trees will be subject to blow 
down, due to windy conditions. 

 
Advantages: 
 The cost of site preparation is lower. 
 The cost of planting may be eliminated. 
 It allows an economical method of logging while insuring an adequate seed source. 

  
Disadvantages: 
 The seed trees may blow down. 
 Stocking levels and spacing between seedlings cannot be controlled, thereby making an early thinning 

necessary. 
 The seedlings that become established in the understory can be damaged or killed while trying to remove 

the seed trees. 
 Some of the best lumber producing trees must be left for a seed source, and the subsequent removal of 

the seed trees a later date is sometimes difficult or impossible to do because of the high cost of logging 
small volumes of timber per acre. 

 A fair to good seed year with an adequate amount of soil moisture is necessary in order for the seeds to 
grow and sprout. 
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Selection  
Using a selection method, timber is removed in small groups or by individual trees.  This system is designed to 
create or maintain uneven-aged stands in which there are at least three distinct age classes.  The selection 
system is inherently better at promoting regeneration of trees which are tolerant to shade and at protecting 
residual trees and new seedlings from climate challenges.   
 
Considerations: 
 Only the trees that are to be cut are marked. 
 In especially windy areas with high risk of blow-down, the groups to be cut can be arranged in strips with 

each strip representing an age class older than the one before it. 
 The selection system works well in uneven-aged ponderosa pine stands.  Over-mature groups should be 

harvested and the area usually will regenerate naturally.  Immature groups should be cut lightly to remove 
defective trees and to improve spacing.  The patches created should range from one-half to one acre 

 In ponderosa pine stands, the single-tree selection system, where individual mature trees are removed, is 
used more frequently than the group selection method. Success 

 depends on progressively enlarging the openings through subsequent cuttings.  
 In mixed-conifers, the selection system helps prevent the residual trees from blow down, where the danger 

of high winds exists.  Keep the patches, created by group selection, no wider than the stand height.  
Generally, remove 20 to 30 percent of the stand in the initial cut.  After 5 to 10 years, remove 20 to 30 
percent again.  Wait until the seedlings reach a height of two to three feet to make the last cut. 
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 In spruce-fir types, individual selection is generally not recommended.  This is due to the high cost of 
logging and the damage imposed on the residual trees.  Group selection can be used, however, the same 
precautions mentioned for patch cutting in the spruce-fir type should be observed. 

 
Advantages: 
 It provides a sustained yield (harvests of near equal volume at regular intervals). 
 It provides more stable environmental conditions by providing continuous cover from the wind and sun.  

The soil retains more moisture.  The reproduction is less subject to temperature extremes which would be 
found in larger openings created by other cutting methods. 

 Using the selection system, there is less risk of losing the entire stand at once.  This is because the 
selection system creates several different age classes and most insects and diseases do not attack all age 
classes of a given species at the same time.  Therefore, there is always an adequate seed source to 
regenerate the stand. 

 The selection system produces a forest that is more picturesque.  Small natural openings are created by 
the group selection method.  Under the individual selection method, the forest is opened up and is more 
accessible. 

 
Disadvantages: 
 More management operations are needed, since harvesting is spread out over time. 
 There is greater expense and trouble in harvesting, because the same area must be visited several times 

to remove the merchantable wood, and care must be taken to protect the residual stand. 
 There is usually some damage to the residual stand. 
 The system can perpetuate dwarf mistletoe. 
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Shelterwood  
The shelterwood method involves the gradual removal of the entire stand in a series of partial cuttings which 
may extend over the entire rotation.  The cuttings usually resemble heavy thinnings, and natural regeneration 
usually follows. 
 
In the shelterwood method, as its name implies, reproduction is established under the shelter portion of the old 
stand.  The first cuttings create openings in the growing space of the stand in which the new crop can become 
established.  A time arrives when this shelter becomes a hindrance rather than a benefit to the growth of 
seedlings.  The remainder of the older stand is removed giving the new stand possession of the area. 
 
The regeneration process is usually accomplished within a relatively short period of time.  Where adequate 
reproduction has become established as a result of the natural opening-up of old-stands, a single cutting may 
be sufficient.  Normally, the shelterwood method requires a minimum of two cuttings.  Regardless of the 
number of cuttings, the largest, most vigorous, and best-formed individuals of the species you desire are left 
until the final cutting. 
 
Considerations: 
The sequence of operations may involve three different kinds of cuttings. 
 
Preparatory Cutting:  If natural reproduction is to start under an old stand, a supply of seed must be available.  
Site conditions must be favorable for germination of seed and establishment of seedlings.  It is sometimes 
necessary to carry out preparatory cuttings to encourage the development of thrifty seed bearers, or to 
accelerate decomposition of humus layers. 
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Seed Cutting:   The purpose of seed cutting is to open up enough growing space in a single operation to allow 
the establishment of seedlings. 
 
Seed cutting should be done during a heavy seed year.  Otherwise, undesirable vegetation may become 
established after the cutting.  The best time of the year for this cutting comes after the seed has matured and 
before it germinates.  The trees removed in the seed cuttings are the least desirable remaining in the stand. 
 
Removal Cutting:  Removal cuttings gradually remove seed trees after regeneration is established.  The 
objective of this process is to ensure that a new crop fill the growing space as fast as the old crop relinquishes 
it.  The shelterwood method is the best natural regeneration method for ponderosa pine in the Southwest. 
 
Advantages: 
 Reproduction is generally more certain and complete than with the seed-tree method because of the more 

abundant seed source and protection against damaging agencies provided by the overstory.  The fact that 
the main harvest cuttings follow rather than preclude the establishment of reproduction is an important 
safeguard. 

 The largest, best-formed trees are retained until after regeneration has been established. 
 The average length of rotation may be shortened because one even-aged crop starts before the preceding 

one is harvested. 
 Growing space is more fully utilized during the regeneration period than with other methods, so there is 

less loss of potential wood production. 
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 The accelerated growth of the overstory after seed cuttings enables trees of large diameters to put on 
growth more rapidly than in closed stands 

 The method is superior to all others except the selection method with respect to protection of the site and 
aesthetic considerations. 

 
Disadvantages: 
 Logging may damage residual trees.  Remaining trees also impede harvesting and site preparation. 
 The method can be applied intensively only if there are markets for trees of small size or poor quality. 
 The cost of logging is greater than when all the trees are cut in a single operation. 

 
HARVESTING OPERATIONS 
 
The type of harvesting operation you choose should be adapted to the site and be the most cost-effective.  
Choose what is best for protecting the resources, such as soil, water, fish and wildlife. 
 
Ground-based: 
Typically used on gentle terrain, on soils not wet or easily compacted, and in areas that accommodate good 
road access.  Ground-based systems are generally used on slopes under 40% and for skidding distances less 
than 500 feet. 
 
Rubber Tire Skidder:  Single task equipment (only pushes or pulls logs) generally faster and less expensive 
than tracked skidder, can cause excessive soil damage in wet conditions. 
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Feller-buncher:  A mechanical harvester that moves through the forest and harvests trees and piles them.  
They can reach into sensitive areas and thin individual trees with minimal damage to remaining trees, water, 
soil, or wildlife habitat. 
 
Fully-Mechanized Harvesting Systems:  Performs entire process 
(cutting, forwarding, bucking etc.) and requires fewer people to conduct harvesting 
operation. 
 

MECHANICAL HARVESTING 
 
CUT-TO-LENGTH HARVESTING 
 
The processor severs, delimbs, and cuts trees into logs that are sorted 
and stacked in the forest.  The fowarder picks up the logs in the forest 
and transports them to trucks. 
 
Advantages: 
 Leaves slash (tree branches and tops) in the forest for 

nutrient cycling. 
 Minimizes the need for access roads and log landings. 
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Topography Considerations 
 Limited to terrain with less than 40 percent slope. 

 
Soil Considerations 
 Preferred system where soils are susceptible to compaction. 
 Minimizes soil disturbance by confining machines to designated trails. 
 Slash stays in the forest and acts as fertilizer. 

 
Forest Stand Considerations 
 Efficient method for commercial thinning. 
 Moves short logs out of the forest rather than long logs. 

 Useful for reducing wildfire hazard. 
 
Equipment Used 
 Tree processor 
 Forwarder 

 
Slash Disposal 
 Slash is handled efficiently by the carpet of slash left by the 

processor. 
 Usually complies with slash hazard requirements without 

additional treatment. 
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Reforestation Considerations 
 Preferred in stands where additional tree seedlings are not wanted. 

 
Economic Considerations 
 Fewer roads may reduce overall harvest costs. 
 This machinery is expensive and availability may be limited. 

 
WHOLE TREE HARVESTING 
A feller-buncher cuts and piles small bundles of trees.  A tractor or 
grapple skidder drags the tree bundles to the landing with limbs and 
tops attached to the stem. 
 
Advantages 
 Slash (tree tops, limbs, or rotted portions of logs) is 

brought to the landing or roadside where it is piled. 
 
Topography Considerations 
 Can be used on slopes up to 40 percent. 
 Haul roads are usually at the bottom of the logging 

area. 
 
Soil Considerations 
 Potentially more soil disturbance than cut-to-length harvesting. 
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 Machines cover a greater portion of the area as they cut, 
stack, gather, and drag whole trees to the landing or 
roadside. 

 Skid trails may become trenched and compacted from 
repeated use. 

 
Forest Stand Considerations 
 Efficient method for stand conversion without clearcutting. 
 Potential damage to residual stand. 

 
Slash Disposal 
 Slash piles are burned later at a convenient time. 
 Sometimes slash is returned to the forest and distributed for 

nutrient cycling. 
 
Reforestation Considerations 
 Dragging tree bundles leaves a seedbed for natural seeding. 

 
Economic Considerations 
 Operating on steeper ground raises the harvest cost. 
 Longer skid distances increase costs. 
 Bunching trees reduces costs for handling small diameter trees. 
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 Locate skid trails to avoid concentrating runoff and provide breaks in grade.  Locate skid trails and 

landings away from natural drainage systems and divert runoff to stable areas. 
 

 Limit the grade of constructed skid trails on geologically unstable, highly erosive, or easily compacted 
soils to a maximum of 40 percent.  Use mitigating measures, such as waterbars and grass seeding, to reduce 
erosion on skid trails. 
 

 Tractor skid when compaction, displacement, and erosion will be minimized.  Avoid tractor or wheeled 
skidding on unstable, wet, or easily compacted soils and on slopes that exceed 40 percent unless operation 
can be conducted without causing excessive erosion.  Avoid skidding with the blade lowered.  Suspend leading 
ends of logs during skidding whenever possible. 
 

 Ensure adequate drainage on skid trails to prevent erosion.  On gentle slopes with slight disturbance, a 
light ground cover of slash, mulch, or seed may be sufficient.  Appropriate spacing between waterbars 
depends on the soil type and slope of the skid trails.  Timely implementation is important. 
 

 When existing vegetation is inadequate to prevent accelerated erosion before the next growing season, 
apply seed or construct waterbars on skid trails, landings, and fire trails.  A light ground cover of slash or mulch 
will retard erosion. 
 
CABLE YARDING HARVESTING 
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Cable systems are generally used on steep or broken topography, or on soil that is wet or easily compacted, 
where ground–based systems would be too damaging 
or unusable.  Cable systems partially or completely 
suspend logs above the ground, protecting streams, 
unstable slopes, and riparian areas.  Cable systems are 
typically used on slopes over 40% with yarding 
distances approximately 1000 feet. 
 
Advantages 
 Allows harvesting to occur on steep ground. 
 Eliminates need for skid trails. 
 Haul roads are usually at the top or the logging unit. 

 
Topography Considerations 
 40 percent slopes and greater. 
 Concave slopes allow more cable deflection and 

greater system efficiency. 
 
Soil Considerations 
 Significantly reduces soil compaction and 

disturbance. 
 All equipment is confined to roads.  
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Forest Stand Considerations 
 Used in partial cuts and clear cuts 
 Difficult for commercial thinning. 
 Difficult to reach sideways from the cable corridor. 

 
Equipment Used 
 Cable yarder 
 Log loader 
 Chainsaw 

 
Slash Disposal 
 More complicated than other systems. 
 If clearcut, may require broadcast burning. 

 
Helicopter Harvesting 
 
Aerial logging systems, while expensive, can be cost-effective in areas with extremely steep, sensitive, 
unstable, and uneven terrain where road construction and standard harvest methods could damage resources.  
They are typically used on slopes 40-100%, and with yarding distances up to 5000 feet.  Aerial logging 
systems are also used for high-value selective logging and in areas where the appearance of the landscape is 
especially important. 
  
Advantages 
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 Ability to harvest visually sensitive areas or areas that 
cannot be harvested with other systems.  Areas with high 
recreational use, special wildlife habitat, riparian/wetlands, 
and geologic hazard locations are common. 

 Slash (tree branches and tops) remains in the forest. 
 The number of miles of roads may be reduced. 

 
Topography Considerations 
 It can be used on any type of terrain. 

 
Soil Considerations 
 Preferred where soils are susceptible to compaction. 
 Minimizes soil disturbance because logs are fully 

suspended. 
 
Forest Stand Considerations 
 Efficient, but costly, method of commercial thinning. 
 Weight of logs that a helicopter to safely lift is a limiting 

factor. 
 Need large landing. 
 Works well to reduce wildfire hazards. 

 
Slash Disposal 
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 Typically, lop and scatter is used to reduce fire hazard.  If inadequate, additional methods may be 
necessary and will be very costly due to no road access. 

 
Reforestation Considerations 
 Ground scarification during harvest is minimal and may not be adequate for successful natural 

regeneration. 
 
Economic Considerations 
 Fewer roads are needed. 
 Sophisticated machinery used and larger crew size typically results in costs 3 to 4 times more than ground-

based systems. 
 Higher cost can make entire sales uneconomical when log markets are depressed. 

             
 BMP Minimize the number of landings to accommodate safe, economical operations.   

 
 BMP For each landing provide and maintain a drainage system to control the dispersal of water and to 

prevent sediment from entering streams. 
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MANUAL HARVESTING 
 
Advantages 
 Adaptable to smaller harvest locations. 
 Generally less costly equipment. 

 
Topography Considerations 
 Can be used on slopes up to 40 percent. 
 Haul roads are usually at the bottom of the 

logging unit. 
 
Soil Considerations 
 Designated skid trails confine machines to 

predesigned locations and reduce soil disturbance. 
 Multiple trips on the same skid trail can result in a trench. 
 Soil disturbance can be minimized by widely spaced skid trails.  This requires hand pulling or a winch line 

to reach logs that are farther from the skidder. 
 
Forest Stand Considerations 
 Gives maximum flexibility to a variety of stand management goals. 

 
Equipment Used 
 Chainsaw   ▪  Log skidder  ▪  Log loader 
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Slash Disposal 
 Allows for lop and scatter of slash in the forest. 
 Alternatives to lop and scatter are more complicated; could involve pile and burn. 

 
Reforestation Considerations 
 Results in ground scarification, creating locations for natural regeneration or hand planting. 

 
Economic Considerations 
 Often more labor intensive. 
 Generally, more roads are necessary. 

 
 

 Design and locate skid trails and skidding operations to minimize soil disturbance.  Using designated 
skid trails is one means of limiting site disturbance and soil compaction. 
 

 Consider the potential for erosion and possible alternative yarding systems prior to planning tractor 
skidding on steep or unstable slopes. 
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WINTER LOGGING PRECAUTIONS 
 
Winter logging on frozen ground is one way to avoid soil, watershed, 
and riparian and  
wetland damage.  However, there are potential problems with winter 
logging. 
 
1. Failure to mark riparian and wetland areas prior to snow cover 
may result in damage when operating unknowingly in these areas. 
2. Failure to install adequate erosion control prior to spring runoff; 
i.e.drains should be punched in snow berms as the road is plowed. 
 

 
WINTER LOGGING TIPS 
 
Compact skid trail snow before skidding logs.  This avoids damage to soils that may be wet or not completely 
frozen. SMAs can be totally obscured by heavy snow.  Avoid confusion by marking boundaries before the first 
snow. 
 
Winter thaws may occur.  Don’t take chances with soil compaction, rutting, and possible erosion.  Expect 
temporary shut downs. 
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 Conduct winter logging operations when the ground is frozen or snow cover (generally more than one 
foot) to prevent rutting or displacement of soil.  Be prepared to suspend operations if conditions change rapidly 
and when erosion hazard becomes high. 
 

 Consult with operators experienced in winter logging techniques. 
 

 Consider snow-road construction and winter harvesting in isolated wetlands and other areas with high 
water tables or soil erosion and compaction hazards. 
 

 In wet unfrozen soil areas, use tractors or skidders to compact the snow for skid road locations, but 
only when adequate snow depth exists 
 
 
 
SLASH TREATMENT                                      
 
Slash is the accumulation of branches, treetops, and other woody debris usually associated with a timber 
harvest or thinning project.  Slash can be either beneficial or detrimental to the productive ability of the site.  It 
depends on how much slash has accumulated and what kind of timber species grows on the site.  Usually, the 
disadvantages outweigh the benefits, and some kind of slash treatment is needed. 
 
Disadvantages: 
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 It is a potential forest fire fuel, especially when the needles and small twigs are still attached to the 
branches. 

 Slash accumulations can be an impediment when trying to construct fire lanes and fire breaks. 
 Heavy accumulations can hinder the establishment and growth of most new seedlings by covering them 

with shade. 
 It can cause serious build-ups in bark beetle populations, which like to live in freshly cut slash and timber. 
 It is unsightly, especially along roadways and near population centers. 
 It can be restrictive to livestock and wildlife in their grazing. 

 
Advantages: 
 The shade provided by moderate amounts of slash can be helpful in protecting seedlings from intense sun, 

wind, and temperature extremes.  It can help tree species that need shade (such as Engelmann spruce 
and sub-alpine fir) to become established. 

 It can help conserve the moisture in the soil. 
 It increases the organic material in the soil when decomposed.  However, this is a very slow process in 

New Mexico. 
 Can be small animal habitat or used as fence rows to protect saplings in aspen patch cuts from over 

grazing by elk. 
 
There are several ways to treat slash.  Each method should be considered in relation to the slash problem at 
hand.  If you are not sure of what method to use, consult the nearest District Office (page 72) for assistance.  
The following methods may be used to treat slash. 
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Lopping and Scattering   
Lopping and scattering means slash is cut up into manageable pieces and scattered on the ground.  This 
eliminates heavy slash accumulations. Slash height must follow Requirements in NMAC 19.20.4.9 (page 
Error! Bookmark not defined.). 
  
 Considerations: 
 It gets the slash closer to the ground to aid in decomposition.                  
 Also, a fire does not burn well with slash near the ground as compared when heavy accumulations are 

stacked up with a lot of air space. 
 It requires hard physical labor.   

    
Chipping   
Chipping slash requires the use of a chipping machine and hand labor.  Slash is fed into the machine by an 
attendant, and is ejected as chips.  It should be used where it is necessary to be rid of the slash, and where the 
cost of the machine and the labor is justified, such as along highways, near population centers, and near high 
use areas.  Chip depth must follow Requirements in NMAC 19.20.4.9 (page Error! Bookmark not defined.). 
 
Piling and Burning   
Slash can be piled with a bulldozer equipped with a rake attachment or it can be piled by hand.  These piles 
can then be burned when the slash has dried and favorable burning conditions are met.  State and local 
burning regulations must be checked and must follow Requirements in NMAC 19.20.4.9 (page Error! 
Bookmark not defined.). 
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Considerations: 
 Some small piles can be left unburned as wildlife habitat (1-3 per acre). 
 It is most economical in the flat forest areas such as in the ponderosa pine type. 
 Unburned windrows of slash can provide seedlings with protection from the elements. 

 
Prescribed Fire   
Fire can be used as economical tool to reduce slash in a thinned stand or after a timber harvest operation.  
Fire is also used to clean brush and debris from the forest floor, reduce over stocked stands, and manipulate 
plant cover for grazing and for wildlife purposes. When fire is used to burn only the spots where the 
accumulations of slash are heavy, it is termed spot burning.  When entire areas are burned, this is termed 
broadcast burning.  Broadcast burning usually results in all slash and ground vegetation being burned, 
including small established seedlings.  However, the mineral soil is usually exposed, and this is good for new 
seed germination and seedling establishment. 
 

 An unburned buffer strip at least 100 feet wide should be provided between prescribed burn areas and 
all bodies of water to reduce surface runoff into these areas. 
 
Several variables directly affect the success or failure of a prescribed burn, and each must be separately 
considered before a prescribed burn can be applied. It takes the knowledge of a professional to determine how 
and when the fire should be applied.  The nearest District Office (page 72) can provide information regarding 
prescribed fire. 
 
The important factors which a forester considers concerning a prescribed fire include: 
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 Fuel Moisture.  This influences ignition, flame propagation, and fire intensity. 
 Vegetative condition.  Is it green, growing, cured, or curing, or is it dormant? 
 Fuel physical characteristics.  What are the volume, size, arrangement, and continuity of the fuel? 
 Fuel chemistry.  The chemistry and the respective flammability vary from plant to plant. 
 Weather.  There are too many variables to mention here, but some of them include the windspeed, the 

relative humidity, and temperature.  The weather variables all must be within a certain range before a 
prescribed fire should be ignited. 

 Air quality controls.  Are there local regulations concerning burning and air pollution within your area, 
besides the federal and state regulations already established? 

 
REFORESTATION 
 
When forest land is depleted, either by timber harvesting, wildland fire, insect outbreaks, or any other reason, it 
is usually in the best interest of the landowner to insure that new trees become established.  The establishment 
of these trees is called reforestation.  Reforestation efforts vary slightly depending on the quality of the land 
and the way it was depleted.  The three ways to reforest an area are: 
 
 The natural seeding method, which is incorporated into a harvesting system, where trees are left to 

produce seeds which sprout and grow.  This method was discussed under the Harvesting for Regeneration 
section. 

 
 The artificial seeding method, in which seeds are spread on the ground by hand or from aircraft. 
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 Seedling planting, which is usually successful; although success depends on following the correct 
planting procedure. 

 
 
The benefits from reforestation are many.  When you plant trees, you are making a long-term investment.  
Someday the land, which otherwise could be barren and fruitless, will produce valuable forest products.  
Forested lands usually enhance aesthetic and recreational values.  Also, forested land stores and filters water 
better than barren or grassed land and minimizes erosion. 
 
Site Preparation 
 
There are many factors that affect a successful reforestation attempt.  The first of these to consider is 
preparation of the site, to create a favorable environment for the seedlings to grow.  The site should be 
reforested soon after the harvest because with the passage of time competition from weedy vegetation 
increases. Also, the nature of the topsoil changes due to erosion and direct exposure to the sun, thereby 
making reforestation more difficult.  Slash treatments may be needed as part of the site preparation effort (See 
the Slash Treatment Section). 
 
Brush control may be needed to eliminate competing vegetation which may occupy the site, overtop 
seedlings, and draw moisture and nutrients from the ground. 
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 Chemical herbicides are efficient and economical for this purpose; however, their use can be dangerous, 
so a trained licensed professional should be consulted prior to use.  Contact the nearest District Office 
(page 72) or the New Mexico Department of Agriculture for information and assistance. 

 
Mechanical methods may also be employed to eliminate brush.  A bulldozer with a rake attachment is an 
effective mechanical method for removing brush, for getting roots out of the ground, and for breaking up 
compacted soil.  Hand tools such as a mattock, pulaski, shovel, or hoe, can also be used.  However, hand 
tools require hard manual labor, which may make this method more expensive than other methods. 
 
 
Planting 
 
Acquiring Tree Seedlings  The first question is, “Where do I get tree seedlings?”  The seedlings planted 
should be grown from a local seed source so they will be genetically compatible with the area they are to be 
planted.  This will insure maximum survival and growth.  Acquiring the correct seedlings involves the 
professional services of many individuals to collect seed and process, germinate and produce healthy growing 
seedlings.  You should contact your local District Office (page 72) for information on the New Mexico 
Conservation Seedling Program. You may also visit us at our website at http://www.nmforestry.com. No 
planting project should ever be undertaken unless advance planning has been completed to determine 
objecteives, desired species, planting methods and spacing.   
 
Typically two types of seedling stock may be available from which you can choose: 
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 Bareroot seedlings, which have no soil on their roots and must be handled during their fall and winter 
dormant period.   

 
 Containerized seedlings, which come in containers with their roots embedded in a soil plug.  These 

seedlings do not have to be planted during the dormancy period.  They are more expensive than bareroot 
stock.  However, their survival rate is usually better, particularly in the drier forest regions of the Southwest.    

 
 
Handling and Care of Seedlings   
Seedlings are fragile living things and must be handled carefully, especially bareroot stock.  Mistreatment of 
any one step, from the nursery until they are in the ground, could mean high seedling mortality.  The following 
handling tips apply primarily to bareroot stock: 
 
 If the seedlings are to be stored prior to planting, even for a day or two, they must be kept cool and moist.  

This means a temperature of 35° F and a relative humidity of 90%.  A home refrigerator is a good storage 
device, provided the seedlings are kept moist. 

 Handle the seedlings gently.  They should be separated from one another carefully so that the entangled 
roots are not torn.  Tearing the small root hairs can subject them to fungal infections. 

 Keep them out of direct exposure to the sun and wind.  The seedlings can dry out and die within minutes if 
so exposed. 

 There is more flexibility with containerized stock.  Since they are already growing from a soil plug, they do 
not have to be dormant when planting.  Successful plantings in the drier regions of the state have resulted 
from planting containerized seedlings.  However, as with bareroot seedlings, there must be adequate 
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ground moisture or the seedling will not survive. Supplemental watering may be necessary to ensure 
survival during the first three years. Care should be taken to ensure the roots are not circling the root ball. 
Cut off any circling roots to the nearest straight section. 

 
 
Season to Plant   
Seedlings must be planted at the proper time or they will not survive. 
 
Bareroot seedlings do the best when planted in the spring from April to May.  This corresponds to the time 
when the ground is thawing and the seedling is dormant (before the buds begin to swell and grow).  Spring 
planting projects should start with the south facing slopes because these slopes will thaw first and be ready for 
planting earlier. 
 
Fall planting should be avoided, however, because the seedling roots generally do not have an adequate 
chance of becoming established, and are susceptible to frost heaving. North slopes should be planted first as 
they are first to freeze.  Frost heaving is usually worse in compacted soils and results from successive freezing 
and thawing of water in the first few inches of soil.  Ice crystals form during the nighttime hours, forcing the soil 
and the seedling upwards.  Thawing during the daytime allows the soil to settle back to its original height, but 
the seedlings do not. If it is necessary to plant in the fall, do so in the months of November and December.  
This is when the new buds have hardened off and the plant has entered dormancy.  Fall rains should have wet 
the soil to at least a foot in depth. 
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Containerized seedlings can be planted in the spring during the months of March through May and in the fall 
between mid-September and mid-October.  Planting should begin earlier in the southern part of the state at 
lower elevations during the spring and begin later in fall.  Deciduous species shouldn’t be planted in the fall, 
especially at high elevations (above 6500 feet), but conifers planted at higher elevations in mid September and 
early October have good survival rates. 
 
 
Spacing   
Seedlings need enough room to grow without competing with one another, however, there must be enough 
trees planted to insure complete re-forestation.   
This means there should be proper spacing between the seedlings, usually about 8 to 10 feet apart or 400 to 
600 trees per acre. Spacing can vary based on the shade tolerance / light needs of the seedlings. More shade 
tolerant trees can usually be planted closer together and some even require more shade to protect them from 
heat damage. 
 
Spacing Guidelines 
6ft. x 8ft. = 907 trees/acre 
8ft. x 8ft. = 680 trees/acre 
9ft. x 9ft. = 537 trees/acre 
10ft. x 10 ft. = 435 trees /acre 
 
If your site is poor and you expect numerous trees to die, plant them a little closer together to insure that the 
number that survive per acre will be adequate to reforest the area.  In general, the higher, wetter elevation 
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sites, where the spruce and fir grow, may be planted more densely than in the lower, drier elevation pine sites.  
To determine whether you are planting on a poor or good site, check with the nearest District Office (page 72). 
 
Machine Planting   
Machine planting is much faster and more economical than hand planting; but, planting machines can only be 
operated on moderate slopes free from large rocks, stumps, and excess slash.  A machine can plant from 750 
to 950 seedlings per hour.  There are many types of mechanical tree planters available.  Most are pulled by a 
wheeled tractor or a small bulldozer.  Another type of machine is the planting auger.  This machine is a 
portable drill and digs out a hole large enough for a seedling.  Another person follows behind and plants the 
trees.  This method is about twice as fast as ordinary hand planting, and is much faster on hard ground. 
 
Hand Planting   
Hand planting is much slower; but there are no terrain limitations because a tree can generally be planted 
anywhere a person can go.  The planter should choose a favorable spot within the approximate spacing guide, 
such as near a stump, rock or bush, which would offer some shade and protection from southwest winds 
during the hot summer months. A good planter can handle about 70 to 80 tree per hour.  Tools that are used in 
hand planting include a shovel, a western planting tool, a planting bar, or a power auger, and bag to carry the 
seedlings. 
 
Planting Tips   
Certain directions should be followed to assure seedling survival.  The following are the most important tips to 
keep in mind: 
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 Keep the seedling roots out of direct sunlight and wind while planting.  They should be put into the ground 
immediately after removal from the planting bag, otherwise they will dry out and die within minutes. 

 
 Prepare the planting hole before removing the seedling from the bag. 

 
 The seedling should not be planted too high, where the roots are exposed, or too low where part of the 

twigs are buried beneath the ground level.  Do not plant on top of a rock, where root growth will be 
hampered.  If a seedling is planted in too shallow a hole, the roots become twisted or turned up (J-root) 
which results in eventual death of the seedling. 

 
 The seedling should be planted straight up and down to prevent irregular growth of the stem will not occur.  

The soil should be free from rocks and debris to eliminate the possibility of air pockets. 
 
Survival After Planting  The seedlings should be checked a few times a year for the first three or four years 
after planting.  Are the trees surviving?  Many different things can cause seedling mortality.  The usual cause is 
poor handling and planting of the seedlings.  However, environmental factors can also cause heavy losses.  It 
pays to notice unhealthy and dying seedlings early.  Proper treatment may reduce mortality.  However, in 
cases where reforestation will be inadequate due to the death of many seedlings, additional trees may need to 
be planted. 
 
The following may contribute to seedling mortality: 
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Frost heaving can occur with both bareroot and containerized seedlings during the first winter after planting.  
However, as mentioned before, the trees planted in the fall are the most susceptible.  It will look like something 
has pulled the tree seedling out of the ground. 
 
Insects and disease can attack the seedlings.  It may take a trained eye to determine the cause of mortality in 
cases like these. 
 
Moisture deficiency is the biggest cause of seedling death is the Southwest.  This is something that may be 
unavoidable.  If little or no rains come after a spring planting and the months following, the seedlings will die, 
no matter how much care was taken during planting.  The only remedy for severe moisture stress is to water 
the trees.  However, this is usually not feasible.  Mulching the seedling and placing it in the shade of some 
larger object, such as a bush, stump, rock, or shingle gives it some protection against moisture deficiency. 
 
Birds, rodents, deer, and other wildlife periodically like to eat the seedlings.  Rodents may be chemically 
controlled.  For deer, it may be necessary to place protective screens around the seedlings. 
 
Domestic animals can destroy new seedlings by grazing or trampling.  Livestock should be kept out of a newly 
planted area for two or three years after the planting. 
 
Heat, sun, and wind can damage the thin bark around a young stem or desiccate young leaves. Try to plan the 
planting when there is a more favorable (cooler, wetter, calmer) period of weather forecasted. Otherwise, 
placing it in the shade of some larger object, such as a bush, stump, rock, or shingle gives it some protection 
against heat, sun and wind. 
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NOXIOUS WEEDS 
 
A weed is any plant that interferes with the management objectives for a particular site, and noxious weed is “a 
plant species that is not indigenous to New Mexico and that has been targeted pursuant to the Noxious Weed 
Management Act for management or control because of its negative impact on the economy or the 
environment”. 
 
An invasive weed is generally a non-native aggressively growing plant that may or may not have a negative 
impact on the habitat it is invading. Invasive species have been known to spread at rates of about 5,000 acres 
per day in the West1.  Weeds have invaded approximately 17 million acres of public lands and they quadrupled 
their range from 1985 to 1995.  This value does not include the rate of spread on non-federal lands, so the rate 
of spread is actually much greater. 
 
This section will refer to noxious weeds instead of invasive as that is the term defined by the New Mexico 
“Noxious Weed Management Act” (1998). 
 
Noxious weeds may cause: 
 
 Displaced native vegetation. 
 Damaged watersheds. 
 Increased soil erosion.  

                                                           
1 New Mexico State University, Resources Magazine, Winter 2000. “Invasive Weeds Know No Borders” 
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 Reduced opportunities for land use. 
 Reduced recreational activities. 

 
 
Managing Noxious Weeds 
 
Lands managers who are developing a weed management program for these species should focus on four 
steps:  prevention, early detection and rapid response, control and management, and rehabilitation and 
restoration.  
 
Prevention:  Keeping these weeds from becoming established in the state has the highest priority in 
management programs.  Known infestations are to be contained and prevented from spreading.   
 
Early Detection and Rapid Response:  Not only is it important to recognize these plants before they become 
established, but it also is important to recognize them in the seedling stage rather than in the flowering or 
mature stage.  Immediate action is necessary because a rapid response reduces the time and energy required 
to keep populations in check.  Once a plant has become established and set seed the management effort must 
increases. For resources on the identification of noxious weeds (or other plants) see the Resources section 
(page 70). 
 
Control and Management:  When developing a management plan, emphasis has to be placed on timely 
action.  Management options will vary with weed species.  Annual weeds can be effectively managed by timely 
cultivation.  Certain noxious species can be controlled by biological techniques, although any use of biological 
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control has to be cleared with the New Mexico Department of Agriculture prior to introduction as the biological 
control is often an insect introduced from the country of the weed’s origin.  Herbicides registered for noxious 
species have proven to be effective options. The key to an effective management plan is to integrate all the 
available options for the particular site or situation.  Taking time to write down the plan and to evaluate the 
results will allow for the development of a long-term management program. 
 
Rehabilitation and Restoration:  As part of the management program, the site itself has to be considered.  
Anything that can be done to enhance the competitive ability of desirable plants on the infested site will 
improve the success of any noxious weed management program.  If nothing is done to rehabilitate or restore 
the proper ecological function to the site once noxious weeds are removed, another undesirable species can 
take the place of the eliminated weed. 
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PLANNING AND DESIGN 
Checklist for Success 
 
The following checklist combines selected Commercial Timber Harvesting Requirements (Requirements) and 
other suggestions to help you achieve management objectives while protecting long-term investments and the 
natural resource.  (Not all of the Requirements and standards are addressed.   Check with the nearest 
District Office (page72) for exact Requirements). 
 
 Develop a written long-range forest management plan 
 Assemble property information: 

     · Topographic and stream type maps 
     · Soil survey 
     · Aerial photos 
     · Plant maps 
 Identify property lines and harvest area boundaries 
 Arrange for access and easements, if needed 
 Plan harvest operations for time of year most appropriate for site 
 Plan roads, skid trails, and landings that best fit the system, soils and terrain, and that minimize impacts to 

fish, water, and wildlife 
 Consider physical features of each harvest site: 

     · Topography 
     · Slope stability 
     · Soils 
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     · Domestic water supplies 
     · Riparian and wetland areas 
     · Tree species 
     · Existing roads and landings 
 Identify areas needing protection: 

     · Streams and wetlands 
     · Riparian areas 
     · Unstable slopes 
     · Archeological, cultural, and historical sites 
     · Domestic water supply 
     · Sensitive wildlife habitat 
 Consider opportunities to enhance and restore fish and wildlife habitat: 

     · Keep understory vegetation whenever possible 
     · Create snags from low quality trees 
     · Leave wider riparian and wetland buffers 
     · Retain downed logs and snags in excess of minimum required 
 Select harvest system appropriate for: 

    · Soil conditions 
    · Terrain 
    · Season 
    · Time available for completing operation 
    · Size of harvest area 
    · Type of harvest planned 
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    · Areas needing special protection 
    · Minimal post-harvest protection 
 Develop written contracts, assign responsibilities, obtain necessary permits 
 Communicate plans with neighboring landowners 
 Obtain burning permit if you plan to burn slash 
 Contact the nearest District Office (page 72) or a consulting forester for assistance with developing a 

management plan, laying out timber harvests, marketing your timber, and finding a logger to accomplish 
your management objectives 

 If needed, consult other resource professionals for additional advice and information on soils, fish, wildlife, 
and historical, archeological, and cultural sites 
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GLOSSARY 
 

This glossary is to help you understand terms used in the text.   
 
Ballast: Coarse base rock placed on top of 
subgrade to stabilize road bed. 
 
Basal Area: The area in square feet of the cross-
section of a tree bole measured at 4.5 feet above 
the ground.  
 
Bog:  See Wetlands definition. 
 
Bucking:  Cutting logs into specific lengths. 
 
Catch Basin:  A constructed basin at and 
immediately upstream of culvert openings to slow 
water velocity and trap sediment before water flows 
through the culvert.   
 
Conifer:  A cone-bearing tree with needles, such 
as pines, spruce, and fir. 

Cross Drains:  Installed structures, such as 
culverts and rolling dips that move water from one 
side of the road to the other. 
 
Crowned Roads:  Roads constructed with the 
highest point in the middle to off half the road to an 
inside ditch. 
 
Deciduous:  A tree which loses its leaves or 
needles in the fall and winter. 
 
DBH (diameter at breast height):  Tree’s diameter 
measured at 4.5 feet from the ground. 
 
Ditch-out:  Extending the ditch away from the 
roadway to divert water to the forest floor. 
 
Downed logs:  Larger diameter woody debris left 
on site after harvest to provide wildlife habitat. 



 68

 
End Hauling:  The removal and transportation of 
excavated material to a stable waste area. 
 
Energy Dissipator:  Material, such as rocks or 
wood, placed at outlet of culvert to slow and 
disperse flow of water. 
 
Even-aged Harvest:  Removing all merchantable 
trees at one time, or over a short period of time, to 
produce a stand of trees that are about the same 
age. 
 
Ford:  A constructed or natural stream crossing 
that can be driven through when the water is low. 
 
Forest: an area of at least one acre with at least 10 
percent tree crown cover; or an area that can 
support trees at that level or higher stocking. 
 
Forest Practice:  Activities conducted on forest 
lands relating to growing, harvesting, or processing 
timber.  These include road construction, 

maintenance, thinning, and salvage of trees, 
harvesting, reforestation, and brush control. 
 
Forwarding:  Using a fully mechanized harvesting 
system to pick up logs and haul them from the 
woods to the landing. 
 
Insloped Roads:  Roads constructed to slope 
toward the inside edge so water drains slowly over 
the edge, usually into a ditch. 
 
Landing:  Where logs are sorted, decked, and 
loaded onto trucks. 
 
Leave Trees:  Trees intentionally left standing after 
a harvest or thinning. 
 
Natural Re-seeding:  Letting on-site or nearby 
trees re-seed the harvest area. 
 
Ordinary High Water Mark:  Physical mark along 
the most streams that indicates height normally 
reached during average high flow. 
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Outsloped Roads:  Roads constructed to slope 
toward the outside so water drains slowly over the 
outer edge. 
 
Reforestation:  Re-establishing a forest in an area 
where trees have been removed. 
 
Riparian Management Area (RMA):  Specific 
areas along rivers and streams where certain steps 
are taken to protect water quality, fish, and wildlife 
habitat.   
 
Rock Weir:  A small rock dam used in a ditch to 
slow water velocity and to filter sediment. 
 
Rolling Dip:  A constructed break in the road grade 
to allow water to run off; a drivable water bar. 
 
Salvage:  Harvesting damaged or defective trees 
for their economic value or for forest health.  
Includes salvage of blow-down and fire-damaged 
stands. 

 
Scarify:  To disturb the forest floor and topsoil in 
preparation for natural regeneration, direct seeding, 
or planting. 
 
Silviculture:  The art, science, and practice of 
planting, caring for, harvesting, and regrowing 
forest stands with desired qualities based on 
knowledge of species and their requirements. 
 
Skidding: Pulling logs with ground equipment or 
horses from the stump to the landing. 
 
Stocking: The number and density of trees in a 
forest stand usually measured in basal area per 
acre. Stands are often classified as understocked, 
well-stocked or overstocked 
 
Subgrade:  Road surface shaped and graded 
before application of rock. 
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Temporary (Seasonal) Road:  A forest road used 
for a portion of the year to take advantage of 
weather conditions. 
 
Turn-outs:  A widening of the road to allow 
oncoming traffic to pass safely. 
 
Uneven-aged Harvest:  Periodically removing 
merchantable trees of different ages and sizes, 
including thinning and salvage, to maintain a stand 
of mixed age classes. 

 
Wetlands:  Areas saturated or covered with water 
long enough and often enough that their soils and 
plants differ from those in nearby uplands. 
 
Yarding:  Moving logs by a cable system from the 
stump to a landing. 
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“Commercial forest species” means: 
 

SCIENTIFIC NAME COMMON NAME 
Abies concolor white fir 
Abies lasiocarpa subalpine fir 
Abies lasiocarpa 
var. arizonica 

corkbark fir 

Cupressus arizonica Arizona cypress 
Juniperus 
coahuilensis or 
erythrocarpa 

redberry juniper/rose-
fruited juniper 

Juniperus deppeana alligator juniper 
Juniperus 
monosperma 

one seed juniper 

Juniperus 
osteosperma 

Utah juniper 

Juniperus pinchotii Pinchot juniper/redberry 
juniper 

Juniperus 
scopulorum 

Rocky Mountain juniper 

Picea engelmannii Engelmann spruce 
Picea pungens Colorado blue spruce 
Pinus aristata bristlecone pine 

Pinus arizonica Arizona pine 
Pinus cembroides Mexican piñon 
Pinus discolor border piñon 
Pinus edulis piñon 
Pinus engelmannii Apache pine 
Pinus flexilis limber pine 
Pinus leiophylla Chihuahuan pine 
Pinus monophylla singleleaf piñon 
Pinus ponderosa ponderosa pine 
Pinus strobiformis southwestern white 

pine 
Populus tremuloides quaking aspen 
Pseudotsuga 
menziesii 

Douglas-fir 

Quercus spp. oak species when in 
tree form or when 
harvested with other 
commercial forest 
species 
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RESOURCES 
 

General Forest Management 
 
EMNRD-Forestry Division Santa Fe Office 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 
(505) 476-3325 
• Timber Staff and Stewardship Foresters available to 
provide on-site forest management advice customized to 
individual landowner needs. 
 
Timber Harvests 
 
EMNRD Forestry Division District Offices  
For questions about: 

 Forest Management  
 Commercial Timber Harvest Requirements 
 Consulting Forester information 

 
Consulting Foresters 
Contact a consulting forester for:  timber sale assistance 
including layout, tree marking, supervision of harvest, 
and marketing. 
 

USDA Natural Resources Conservation Districts 
(Check telephone directory for local office) 
• County Soil Survey Book (book describing soil types 
and limitations related to forestry activities). 
 
New Mexico Cooperative Extension Service 
Contact your local County Extension Office (Check 
telephone directory for local office) 
• Provides educational programs and materials for forest 
owners and resource professionals.  Check with your 
local County Extension Office for a list of publications 
and information about forestry education programs in 
your area. 
 
Information on the Internet: 

 Forest landowners will find several items of 
interest on EMNRD-Forestry Division’s Home Page at: 
http://www.nmforestry.com 

 Noxious weed information including identification 
tool and fact sheets at http://weeds.nmsu.edu 

 Cooperative Weed Management Areas 
(CWMAs) at http://nmdaweb.nmsu.edu (use search - 
“noxious weed information”) 
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EMNRD FORESTRY DIVISION 
DISTRICT OFFICES 

 
District I  - CHAMA  District II - CIMARRON 
HC 75, Box 100   P.O. Box 5 
Chama, NM  87520   Ute Park, NM  87749 
(575) 588-7831   (575) 376-2204   
 
District III – SOCORRO  District IV - LAS VEGAS 
HC32, Box 2   HC33, Box 109, #4 
1701 Enterprise   Storrie Lake State Park 
Socorro, NM  87801  Las Vegas, NM  87701 
(575) 835-9359   (505) 425-7472 
 
District V - CAPITAN 
P.O Box 277 
Capitan, New Mexico 
(575) 354-2231 

 
District VI - BERNALILLO 
P.O. Box 458 
Bernalillo, New Mexico 
(505) 867-2334
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