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ation is due to shoaling. If there is good reason to suppose the
discoloration is due to shoal water, a report should be made as
noted above.
PUB 9 Ed 2002 Volcanic Activity. On occasion, volcanic eruptions may
Page 415—Lines 47/L to 15/R; read: occur beneath the surface of the water. These submarine erup-
5. Discolored Water—Discolored water is an area of tions may occur more frequently and may be more
seawater having a color distinctly different from the widespread than has been suspected in the past. Sometimes
surrounding water. These observations will normally be ofthe only evidence of a submarine eruption is a noticeable dis-
seawater having a color other than the blues and greereoloration of the water, a marked rise in sea surface
typically seen. Variations of the colors — including red, temperature, or floating pumice. Mariners witnessing subma-
yellow, green and brown, as well as black and white — haveine volcanic activity have reported trails of steam with a foul
been reported. This may be due to dumping (pollution), thesulfurous odor rising from the sea surface and unusual sounds
existence of shoals, or underwater features such dseard through the hull, including shocks resembling a sudden
submerged volcanoes. In near-shore areas, discoloratiggrounding. A subsea volcanic eruption may be accompanied
often results from disturbance of sediment, e.g., disturbancdsy rumbling and hissing, as hot lava meets the cooler sea.
by propeller wash. Discolorations may appear in patches, Insome cases, reports of discolored water at the sea sur-
streaks, or large areas and may be caused by concentratiolage have been investigated and found to be the result of
of inorganic or organic particles or plankton. newly-formed volcanic cones on the sea floor. These cones
In normally deep waters, discolored water can be acan grow rapidly and constitute a hazardous shoal in only a
strong indication of undersea growth of coral reefs,few years.
submerged volcanoes, seamounts, pinnacles and the like. As Variations in Color. The normal color of the sea in the
these features grow in size and dimension, their onlyopen ocean in middle and low latitudes is an intense blue or
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indication may be in the form of discolored water on theultramarine. The following variations in appearance occur
surface of the sea. Mariners must be prudent in such waters|sewhere:

as they will normally be in areas that are not well surveyed
and outside of established routes for oceangoing vessels.

NGA does not maintain a database of such occurrences
worldwide. In areas of active submerged volcanoes,
discolored water is a common occurrence and all such reports
are charted or included in a Notice to Mariners correction.
Mariners are urged to submit new reports of discolored water
to the nearest NAVAREA Coordinator via coast radio stations
(for NAVAREA IV and NAVAREA XIlI, by e-mail to
navsafety@nga.mil). Reports can also be submitted via the
NGA Maritime Safety Information Web site (http:/
pollux.nss.nga.mil/sugg/sugg_form.html).

The legend “discolored water” appears on many NGA
charts, particularly those of the Pacific Ocean where under-
water volcanic action is known to occur. In such areas, shoal
water or discolored water may suddenly appear where only
deep water has been historically depicted. Most of these leg-
ends remain on the charts from the last century, when very
few deep sea soundings were available and less was known
about the causes of discolored water. Few reports of discol-
ored water have proved on examination to be caused by
shoals. Nonetheless, due to the isolated areas normally in
guestion, mariners should always give prudent respect to
what may lie beneath the surface.

Today, such reports can be compared with the accumulat-
ed information for the area concerned. A more thorough
assessment can be made using imagery if the water conditions
and depth (roughly less than 100 feet) allow.

Mariners are therefore encouraged, while having due re-
gard to the safety of their vessels, to approach sightings and
areas of discolored water to find whether or not the discolor-

* In coastal regions and in the open sea at higher
latitudes, where the minute floating animal and
vegetable life of the sea (plankton) is in greater
abundance, the blue of the sea is modified to shades of
green and bluish-green. This discoloration results from
a soluble yellow pigment discharged by the plant
constituents of the plankton.

* When plankton is found in dense concentrations, the
color of the organisms themselves may discolor the
sea, giving it a more or less intense brown or red color.
The Red Sea, Gulf of California, the region of the Peru
Current, South African waters, and the Malabar Coast
of India are particularly liable to this variation,
seasonally.

« Plankton is sometimes exterminated suddenly by
changes in sea conditions, producing a dirty brown or
grayish-brown discoloration. This occurs on an
unusually extensive scale at times off the Peruvian
coast, where the phenomenon is called “Aguaje.”

« Larger masses of animate matter, such as fish spawn or
floating kelp may produce other kinds of temporary
discoloration.

e Mud carried down by rivers produces discoloration
which, in the case of the great rivers, may affect a large
sea area, such as the Amazon River outfall. Soil or
sand particles may be carried out to sea by wind or dust
storms, and volcanic dust may fall over a sea area. In
all such cases, the water is more or less muddy in
appearance.

* Submarine earthquakes may also produce mud or sand
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discoloration in relatively shallow water, and crude oil
has sometimes been seen to gush up. The sea may be
extensively covered with floating pumice after a
volcanic eruption.

* Isolated shoals in deep water may make the water ap-
pear discolored, the color varying with the depth of the
water. The play of the sun and cloud on the sea may of-
ten produce patches appearing at a distance
convincingly like shoal water.

Visibility. The distance at which coral reefs can be seen
is dependent upon the observers height of eye, the state of the
sea, and the relative position of the sun. When the sea is
glassy calm, it is extremely difficult to distinguish the color
difference between shallow and deep water. The best condi-
tions for sighting reefs result from a relatively high position,
with the sun above 20 degrees elevation and behind the ob-
server, and a sea ruffled by a slight breeze. Under these
conditions, with a height of eye of 10-15 meters it is usually
possible to sight patches at a depth of less than 6-8 meters
from a distance of a few hundred yards.

The use of polarized lenses is strongly recommended, as
they make the variations in color of the water stand out more
clearly.

If the water is clear, patches with depths of less than 1
meter will appear to be light brown in color; those with depths
of 2 meters or more appear to be light green, deepening to a
darker green for depths of about 6 meters, and finally to a
deep blue for depths over 25 meters. Cloud shadows and
shoals of fish may be quite indistinguishable from reefs, but
it may be possible to identify them by their movement.

The edges of coral reefs are usually more uniform on
their windward or exposed sides and are therefore more easily
seen, while the leeward sides are frequently characterized by
detached coral heads that are more difficult to see clearly. Wa-
ter over submerged coral reefs is normally a light blue.

Due to the uncertainty of what discolored water may in-
dicate, mariners are always urged to exercise extreme caution
when in its vicinity. New reports of discolored water should
be reported immediately with resulting chart, publication and
radio/satellite warnings issued as appropriate.
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