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Scope: Wooden Spars (Masts, Booms, Gaffs, Yards, etc.), especially solid, one-piece wooden spars.
Objective: Detect critical structural failures and biological deterioration before they compromise the rig.

1. Purpose of This Guide

Familiarization and Training: The Mast and Spar Working Group (MSWG) presents this guide as a tool to
be used by anyone conducting wooden spar inspections. It was written with the intent of being easily
understood and informative to newer and less experienced crew members, who may be tasked with a
rigging and spar inspection, while serving as both a teaching tool and reference guide for experienced
sailors, carpenters, and shipwrights who may already be familiar with the terms, techniques, and focus
points contained within the document. The MSWG hopes that the guide will be helpful to all experience
levels and serve as a way of standardizing the inspection process throughout the fleet.

Best Practices: As a part of the Tall Ships America Technical (or Ships Operations and Safety) Committee,
the MSGW presents this guide as representing what it considers best practices for Tall Ship Operators. As
such, this guide is not regulatory or mandatory, but offers well-researched advice on conducting wooden
spar inspections.

Incorporation: The MSWG recommends that vessel operators incorporate this guide into their existing
rigging inspection and maintenance routines and records.

2. Preparation & Scope

Inspection Focus: This guide applies to all wooden spars (solid grown, and both solid and hollow
laminated) for the purposes of detecting rot and structural damage. The section on checks (4.A) is
specific to grown wooden spars.
Tools Required:

e Careful attention to detail, awareness of when to alert the ships officers

e Calipers, tape measure, or ruler (for measuring dimensions)

e Flashlight (for inspecting deep checks and under fittings)

e Dull or blunt knife, awl, or small marlinspike (as deemed appropriate for the vessel) for probing

e Marlinspike and/or small hammer for sounding
Inspection Personnel: While the decision of who conducts the mast and spar inspection is ultimately up
to the vessel master or operator, the MSWG highly recommends selecting someone who has been
trained, is competent, and is familiar with the specific vessel's mast, spar, and rigging maintenance
history and procedures. This guide was written to be used as a training tool, but is not intended to be a
stand-alone manual for novice crew to use in conducting inspections without guidance. The MSWG
encourages vessel operators to conduct vessel-specific training with this guide as a reference.
Criteria and Procedures: The MSWG recommends that each vessel develop its own criteria for focusing
on important areas and addressing any areas of concern that may be noted during the inspection.




3. Threat: Biological Deterioration (Rot)

The Threat: Fungal decay destroys cellular structure of wood. This can affect both grown and laminated

spars, so it is important for all wooden spars to be regularly inspected for rot. If caught early enough, rot

damage to spars may be repairable, depending on the location and severity of the rot.

Critical Zone: Rot thrives where moisture content is 20%—80%. Dry wood is unlikely to rot, and fully

saturated wood is also unlikely to rot.

Inspection Focus:

1. Water Traps: Focus scrutiny on:

o

O
O
@)

Checks facing UP: These are rainwater collection points

Under Fittings: Ironwork, leathering, boom tables, or parrels, where water stays trapped
Cordage Contact: Where standing rigging bears on the spar, especially at the hounds
End Grain: The ends of both wooden and laminated spars present an area of water
ingress due to the natural grain of the wood.

m  End grain is more porous than the rest of the spar and also expands and
contracts more than the rest of the spar. These factors combine to make end
grain less receptive to paint or oil coatings. Because of its exaggerated expansion
and contraction, end grain may require more frequent coatings to ensure
protection

m  Many vessels use coverings to protect the end grain of spars, particularly on
masts. These can be wooden, such as detachable trucks, or metal, such as
permanently affixed sheets of lead or copper. The MSWG endorses these
coverings, but urges operators to periodically check that they are intact and
performing as intended to prevent water ingress

m  Uncovered end grain in spars should be closely examined, and may require more
frequent coatings to properly maintain

2. Top and Bottom of Masts:

o

Mast Tops: The combination of the potential for water ingress posed by end grain
(detailed in 3.A.1 above) coupled with the vertical orientation of masts make mast tops
high risk areas. They should be carefully evaluated.

Mast Steps/Bases: Because they are often sitting in or exposed to bilge water, the bases
of masts and their steps are high risk areas. They should be carefully evaluated.

3. Age: The coniferous trees typically used to create spars create resins that naturally defend

against fungal rot. Once the tree is felled and turned into a spar, these resins begin to deplete

and continue to deplete as the spar ages. Therefore older spars are resultantly less resistant to

rot and should be more thoroughly examined.



Inspection Methods:

1. Visual Inspection and Location Analysis: Look for obvious signs such as discoloration, softness,
or fungal growth, but also know where to look. Rot is often found in water traps mentioned
above.

2. Auditory and Haptic Testing (The Tap Test): The MSWG recommends that only experienced and
well trained individuals conduct this test. A healthy spar will sound solid, clear, and high-pitched
when tapped with the heel of a rig knife or mallet. Rotting wood, which is losing its structural
density, will produce a dull, dead "thudding," or low-pitched hollow sound. “Haptic” testing,
which involves the inspector placing a hand on the spar a few inches away from the tapping
device, may yield more conclusive results.

The MSWG believes the risk of damage from ‘untrained’ tapping is far outweighed by the
potential benefit of rot discovery. Vessel operators should note that while any trained individual
can conduct the test and report concerns or anomalies, it will require an individual with
significant experience with wooden spars to accurately judge if the sounds produced are cause
for concern.

3. Physical Probing: The MSWG recommends that only experienced and well trained individuals
conduct this test. This is the most reliable method for confirming suspected decay. Use a probe
to test the wood's resistance. This could be a dull knife, small slotted screwdriver, blunt awl, or a
specifically created tool: the exact device should be determined based on the vessel. Sound
wood will resist the probe; decayed wood will allow the probe to sink easily, often feeling spongy
or crumbling. Overly sharp tools may not yield accurate results as they can more easily slip into
the wood and not give an accurate measure of the condition of the spar. Overly blunt tools may
cause unnecessary damage to the spar without yielding accurate results.

Action: If there is any irregularity or concern, report according to vessel policy.

3. Structural Defects (Cracks)

CRACKS (Structural Failure)

Individuals conducting mast and spar inspections should be thoroughly trained to distinguish between
natural checking (usually safe) and structural cracking (unsafe).

Identification: A crack is a fracture running perpendicular to (across) the grain and spar.

Cause: This indicates the wood has failed under load (overloading) or improper fitting installation.
Action: Immediate Fail. Report according to vessel policy. It is very likely that these cannot be repaired
without a skilled shipwright. If the vessel is certificated by the Coast Guard, a crack may be a ‘reportable
marine casualty’ under 46 CFR 4.05-1(a)(4) and repairs could be subject to Coast Guard oversight and
approval.

4. Water Ingress Points

The threat: The ingress of water into a spar can easily cause rot, as the interior of the spar is unlikely to
have the same protective coatings as the surface. Any rot below the surface can spread significantly as it



is difficult to detect. Therefore it is important to carefully examine any areas where water can infiltrate
the surface. There are three primary areas to investigate: Checks, Fitting and Fastener Holes, and
Coating Failures.

A. CHECKS (Natural Seasoning)
Identification: A separation running parallel to (along) the grain and spar.
Context: These occur naturally in the grain along the spar as it dries and shrinks. They are a natural
feature of a grown spar, and not to be considered defects. However, they must be monitored for change
and expansion (in both width and length) over the life of the spar.
e They are generally acceptable in compression/bending zones (e.g., the middle of a yard) but can
be more problematic in high-shear zones (e.g., near hounds, cheeks, or cross-trees)
e Checks are sometimes filled to try to prevent water infiltration into the spar
o If they are filled, it must be with a soft material, as the check will open and close in
direct relation to the moisture content of the spar. In wet, humid conditions such as the
summer, or a rainy winter, the spar may swell and the check may close. In dry conditions,
the spar will likely contract and the check may open. Filled checks should be closely
monitored to see that the filling material is in contact with the edges of the check
m  Filled checks should periodically have the filling reefed out for inspection of the
condition of the wood within the check
o In vertical spars, such as masts and topmasts, the MSWG recommends that all checks
should be filled
m If operators chose to leave checks unfilled, the MSWG strongly recommends
frequent monitoring of the condition of the wood, as well as coating, treating
with anti-fungal coatings, and/or applying sodium borate to the interior of the
check
o In horizontal spars, such as bowsprits, booms, gaffs, yards, the MSWG recommends that
checks on the top two-thirds of the diameter of the spar be filled to prevent the
infiltration of water, but that checks on the bottom third of the diameter of the spar be
left open to allow drainage of any water that does infiltrate the spar
Action: If there is any irregularity or concern, report according to vessel policy. The MSWG recommends
vessels should monitor the checks in spars and keep a record of them in their Preventative Maintenance
Plan and document them as per paragraph II.C of Enclosure (1) of NVIC 02-16 (pertaining to rigging
inspections).

Fig 1. Cross section and axonometric view of grown timber showing checks



B. FITTING AND FASTENER HOLES

Location: Any place where a piece of metal or wood is fastened to a spar creates the possibility for water
ingress. This includes, bales, cleats, crosstrees, trestle trees, and any other number of screws, bolts, and
nails. When installing these fittings, great care should be (any typically is) taken to prevent water ingress
through coatings and bedding compounds. However, these coatings and compounds break down with
time and use and may allow water to infiltrate the spar.

Identification: In any area where there is a fitting, the spar should be examined thoroughly for
discoloration, rust, softness, recesses, or any other abnormalities.

Action: If there is any irregularity or concern, report according to vessel policy. If caught early enough,
water ingress through a fitting or fastener hole may be easily corrected by removing the fastener or
fitting and renewing the coating or bedding compound. More advanced cases may require more involved
repairs, such as replacing the fastener and/or making a repair to compromised wood in the spar.

C. COATING FAILURES

Context: Most vessels apply a coating of paint, oil, varnish, or some other similar product to their spars.
The MSWG agrees with and strongly encourages this practice. As discussed in 3.A.3 above, coniferous
trees have natural, rot-inhibiting resins that begin to leach out once the tree is felled and continue to
deplete over time. It is therefore very important to use and maintain coatings to prevent water ingress
may help slow resin depletion as a spar ages, because the wood becomes less rot-resistant: Essentially,
as the natural resins deplete, the applied coatings become increasingly more important for preventing
rot. This applies to both grown and laminated spars (even kiln dried wood retains rot-inhibiting resins).
Location: Coating failures can occur anywhere on a spar, but are more likely in high-wear areas such as
where the boom or gaff jaws ride on the mast, or where a spar contacts running or standing rigging.
Identification: Look for chipping, peeling, or crushed paint, varnish or oil, and particularly bare wood.
Action: If there is any irregularity or concern, report according to vessel policy. If caught early, coating
failures are often easily fixed by prepping and recoating the surface. More advanced cases may require
more thorough remediation and investigation.

Reference Sources:
e Germanischer Lloyd, “Guidelines for Maintenance and Inspection of Tall Ship Rigs,” 2013, Section
E.9 “Wooden Spars and Parts”
United States Coast Guard, NVIC 02-16, 2016
McClave, Edward, “Fungal Decay And Checking Of Grown Softwood Spars”, 2025
e Contributions from members of Tall Ships America’s Mast and Spar Working Group (MSWG),
2025-6



Inspection Areas & Recommended Actions

Inspect every spar section, paying close attention to highly stressed areas (mast partners, heel, cross-trees, and
areas surrounding large fittings).

running parallel
to (along) the
grain and spar.
Caused by natural
seasoning/drying

occurring and not
defects, checks can
cause water to enter a
spar

Report & take action if ANY of the
following limits are exceeded:
Depth: > 30% of diameter (use t1 +
12 for opposite checks);

Width: > 5% of diameter;

Length: > 20% of total length

Fig 2. Two cross sections of a spar
showing checks, with "t" representing
the depth of a single check on the left,
and "t1" & "t2" representing the depths
of two nearly diametrically opposed
checks

(GL Guidelines for Maintenance and
Inspection of Tall Ship Rigs,2013,
Section 2, pg 10-11)

Inspection Description Why it’s Critical Severity / Action Threshold Recommended
Area Action
Crack A fracture A crack is a sign of CRITICAL FAIL. Always unacceptable | Report according to
running structural failure or vessel policy. The crack
perpendicular overloading. Could may be a ‘reportable
(across) the grain | cause total failure of marine casualty’ under
and spar the spar 46 CFR 4.05-1(a)(4) and
repairs could be subject
to Coast Guard
oversight and approval.
Minimize strain on the
spar until properly
evaluated and
addressed
Check A separation While naturally Should be measured and recorded. | If limits are exceeded,

report according to
vessel policy. Record
details of the check’s
location and size in the
vessel’s PMP and
monitor it. When found
in vertical spars (masts,
topmasts) checks
should be addressed
with either a soft filling
or a coating. In
horizontal spars
(bowsprits, booms,
gaffs, yards), it is
advisable to fill the
checks on the top of the
spar and leave the
checks on the underside
of the spar open to
allow drainage. (See 4A
above)




Inspection Description Why it’s Critical Severity / Action Threshold Recommended

Area Action

Indentation Crushing of wood | Damage to the fibers No set limit, depends entirely on Report according to
fibers of the wood and/or the fitting and location. vessel policy. Record
perpendicular to | the protective coatings | Often will lead to superficial details in the vessel’s
the grain (e.g., or bedding compounds | separation of fibres...e.g., a ‘crack’. | PMP and monitor it
under a gaff peak | can allow water Needs experienced judgment to
bearing or fitting) | ingress decide if this is a ‘critical failure’

Water Trap Under any wood Trapped freshwater No set limit, depends entirely on Inspect all wood and

or metal pieces
attached to spars,
and in any area
where a fastener
penetrates the
spar. (See also
checks, above.)

(rain) provides the
ideal moisture for
decay

the fitting and location. Any signs of
discoloration, rust, softness,
recesses, or other abnormalities
should be thoroughly investigated

metal pieces attached
to spars thoroughly.
Remove fittings if
necessary to further
inspect the condition of
wood beneath the
fitting. Renew the
coating or bedding
compound when
reinstalling. Report any
concerns according to
vessel policy

Coating Failure

Anywhere on
spar.

Coatings help prevent
water ingress. When
coatings fail, water
may infiltrate the spar
and cause rot from
within

If any coating shows signs of failing,
action should be taken to
remediate, prep, and recoat the
surface

Report any concerns
according to vessel
policy. Thoroughly
investigate the area
where any coating has
failed to ensure proper
action is taken
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