
REDUCING DIVING IMPACTS ON CORAL
REEFS

The National Park System is home to many of North
America’s coral reefs, which are environmentally sensi-
tive, ecologically diverse, and extremely popular. In
Florida, reef destinations include Biscayne and Dry
Tortugas national parks. The Virgin Islands host several
units with coral reefs: Buck Island Reef National
Monument, Virgin Islands National Park, Virgin Islands
Coral Reef National Monument, and Salt River Bay
National Historical Park and Ecological Preserve. War-
In-The-Pacific National Historical Park is in Guam, and
National Park of American Samoa is in American Samoa.
Parks in Hawaii with coral reefs are Kalaupapa and
Kaloko-Honokohau national historical parks.

Web sites tout snorkeling as “the best way to become
familiar with the park’s underwater world and all its
resources” (e.g., http://www.nps.gov/viis/snorkeling.htm),
and all National Park System units with coral reefs allow
either scuba diving or snorkeling, or both. Many parks
provide concessions for such activities.

As the ocean’s equivalent of rainforests, coral reefs are
home to 25% of all marine species, so their popularity is
no surprise. However, according to the USGS Coastal
and Marine Geology Program, many of these fascinating
undersea worlds will be destroyed or significantly dam-
aged in the next 20 years (http://coralreefs.wr.usgs.gov/).
Reefs are in decline globally because of human-caused
stresses, in particular pollution from sediment, chemicals,
and sewage. Barker and Roberts (2004) documents
another stressor, once thought to be benign—scuba
divers. As the authors point out, “Minor damage and re-
suspension of sediment by most divers may seem trivial,
but by compounding other reef stresses, they could
undermine the resilience of reef ecosystems.” In addition,
studies have shown that pathogens or other invading
organisms are more likely to infect damaged corals, which
have a higher risk of mortality than undamaged colonies
(Hall 2001). Though damage varies depending on the
types of corals present, signs of damage from scuba divers
include broken coral fragments, and dead, reattached,
and abraded corals.

In an attempt to quantify damage and seek ways to
reduce it, Barker and Roberts (2004) documents observa-
tions of 353 divers over 26 weeks during two periods—
high and low tourist season. As incognito divers, investi-
gators recorded information about 12 independent vari-
ables; multiple regression analysis using these variables
confirmed that dive type, photography, and intervention
status contributed most strongly to explaining contact
rate (Barker and Roberts 2004). Dive leaders were aware
of the study but were asked to not publicize the informa-
tion. If a visitor inquired about an observer’s note taking
during a dive, they were told that researchers were col-
lecting data about fish and corals for the Soufrière
Marine Management Area, Saint Lucia, in the Caribbean,
where the study took place.

Before the dive, investigators randomly selected divers
to be observed; targeted divers included photographers
and non-photographers, men and women, first-day
divers and second-day (or more) divers, and both cruise-
ship and hotel visitors. During the dive, investigators
recorded each contact and the number of minutes into
the dive at which the contact occurred, what part of the
diver was involved in the contact, whether the contact
was intentional or not, what part of the reef was affected,
and the consequence of the contact (i.e., minor damage
[touch or scrape], major damage [breakage], and suspen-
sion of sediment).

potentially biased estimates of species capture rates.”
Though the researchers tested each trap for functional
reliability, the Sherman traps used in the first year had
already been used for several seasons. The Longworth
traps used were approximately 30 years old, so any differ-
ences in capture success in these traps between study
years were negligible.

In addition to the significance of trap age, Anthony et
al. (2005) concludes that Longworth and Sherman traps
used in combination can diminish overall sampling error
and yield less biased estimates of species composition
than either trap type alone. This conclusion is similar to
the findings of past comparisons (e.g., Kalko and Handley
1993; McComb et al. 1991) of live traps, snap traps, and
pitfall traps, which suggest that “a combination of differ-
ent traps is the best means for assessing overall composi-
tion and structure of small-mammal communities.”
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Results showed that the majority of divers (73.9%) did
make contact with the reef, with the greatest number of
contacts occurring during the first 10 minutes of the dive.
Most of the contacts were unintentional (81.2%) and
caused minor damage (79.8%), though a small propor-
tion (4.1%) caused major damage. Nearly half of the con-
tacts (49.0%) resulted in suspension of sediment. By far

the most common type of
contact was fin kicks
(81.4%), followed by
touching and holding
with hands (10.1%).
Night dives had more

than double the contact rate compared to day dives,
which is a conservative estimate because reduced visibili-
ty limited the ability of the researchers to make observa-
tions. Moreover, more contacts were made during dives
that originated from shore (97.9%) than dives where
entry was from boats (65.0%). Investigators surmised that
this was largely because divers swam across a sandy, shal-
low area at the beginning and end of the shore dives. The
authors suggest that to avoid this particular contact, man-
agers could place buoys to mark where divers should
begin descending and ascending.

Another significant outcome of the study was the real-
ization that photographers contacted the reef much more
frequently that non-camera users, with “specialist” and
“non-specialist” photographers (determined by the type
of equipment used) being equally damaging. On average
during a 10-minute period, photographers caused 3.8
contacts and 0.4 breaks as compared to divers without
cameras causing 1.1 contacts and 0.04 breaks. Contact by
camera users typically occurred as photographers stead-
ied themselves by holding onto and kneeling on the reef
to take pictures.

As observed during this study, the primary means for
reducing damage was intervention by dive leaders at the

time of contact. This reduced
average rates from 11.6 to 2.4
contacts per 40-minute dive.
As part of the study, dive lead-
ers included a statement in
pre-dive briefings about not
contacting the reef; this had no
effect on contact rate. Other

studies have shown that intensive briefings—45-minute
sessions that cover reef biology, damage caused by divers,
the difference between reef cover and non-living sub-
strate to illustrate areas that could be touched safely, and
the concept of protected areas—followed by in-water
demonstrations decreased damage during dives (Medio
et al. 1997); nevertheless, this type of education program
is rare. Barker and Roberts (2004) found that pre-dive
briefings typically last only a few minutes and often do

not include how to avoid damaging reefs. Hence, the
study concludes that ensuring that dive leaders intervene
underwater, as well as lead by example in keeping fins
and equipment clear of the reef will reduce diver damage.
Additionally, extra vigilance at the beginning of dives, on
night dives, and toward camera users will result in sub-
stantial reductions in damage to coral reefs.
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REGENERATING THE HISTORIC FOREST AT
GETTYSBURG NATIONAL MILITARY PARK

One of the mission goals of Gettysburg National
Military Park (Pennsylvania) is to protect, rehabilitate, and
maintain in good condition the landscapes, buildings,
monuments, structures, archaeological sites, artifacts, and
archives that are significant to the outcome and commem-
oration of the Battle of Gettysburg. In the 1980s, park staff
observed that an important component of the land-
scape—the woodlots—did not represent the 1863 histori-
cal condition of the forest at Gettysburg, detracting from
the authenticity of the interpretation of the historic battle.

Small-diameter trees, especially oaks and hickories, were
so few that the regeneration of these species in the wood-
lots was in doubt. Three factors were considered to be
responsible for the low tree seedling and sapling densities:
(1) white-tailed deer were intensively browsing desirable
native seedlings, threatening forest sustainability and
species composition; (2) nonnative plants were invading
the woodlots and outcompeting native plant species; and
(3) the overstory canopy had grown closed, limiting the
development of understory trees. (Historically the wood-
lots were heavily exploited to supply firewood and lumber,
leaving openings in the canopy where sunlight penetrated.)

Park managers believed that mitigating these factors
would achieve the goal of restoring the woodlots. In order
to match the vegetation density of the 1863 woodlots, the
park targeted a 60% stocking level, meaning that only
60% of the overstory canopy would be closed.

In 1986, scientists from Pennsylvania State University
and Elizabethtown College initiated long-term inventories
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