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Hurricane Andrew was 2 small but powerful
storm that caused massive destruction along a path
& through southern Florida and south-central Louisi-
ana in late August 1992 (fig. 57). Rainfall associated
with Andrew was light for a hurricane because of the
small size and rapid forward movement of the storm.
However, rainfall totals of more than 7 inches were
recorded for the storm pertod in southeastern Florida
and Louisiana; a high of 11.9 inches was recorded in
Hammond, La. (Rappaport, 1992). Maximum sus-
tained windspeeds of 141 mph (miles per hour}, with
gusts of 169 mph, were recorded on August 24, just
before landfal in Flerida (Rappaport, 1992). A storm
surge of about 17 feet above sea level was recorded
at Biscayne Bay, Fla, (fig. 58) and about 9 feet near
Terrebonne Bay in south-central Louisiana {fig. 539).
Humricane Andrew originated in the North Atlan-

tic Ocean, moved westward over the Bahamas, and

By John K. Lovelace® and Benjamin F. McPherson?

made Tandfall near the southern tip of Florida on the
morning of August 24, After passing over the Florida
Everglades, the storm proceeded in a northwesterly
direction across the Gulf of Mexico and made land-
fall in south-central Louisiana at Point Chevreuil on
the morning of Angust 26. Andrew deteriorated rap-
idly after landfall in Louisiana and was downgraded
10 a tropical depression on August 27. The remnants
of Andrew proceeded on a northeasterly path, produc-
ing severe weather throughout the Southeastern States
{Rappaport, 1992).

Hurricane Andrew moved across southern
Florida at an average forward speed of 18 mph (Na-
tional Oceanic and Atmospheric Administration,
1992). As it crossed southern Florida, Andrew left a
path of destruction 25 miles wide and 60 miles long
{Gore, 1993),
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- Hurricane Andrew passed throngh the heart of the
largest wetlands in the United States, the Florida Ev-
erglades, (See article “Florida Wetland Resources” in
the State Summaries-part of this volume.) Perhaps the
most dramatic effect of the storm's passage through
these ‘wetlands was the: major structural-damage fo
trees caused by the strong winds. The storm passed
directly over Biscayne National Park and Everglades
Nationat Park, knocking down or severely damaging
mangrove trees on about 7,000 acres of wetlands in
the two parks. Within the storm’s path, virtually ali
large trees located in hammock areas (islands of
dense, ‘tropical undergrowth), typicaily hardwoods,
were defoliated and about 25 percent of the trees were
windthrown or badly broken. About one-fourth of the
royal palms and one-third of the pipe trees in Ever-
glades National Park were broken or damaged by the
winds (fig. 60), Damage to woody vegetation was
most severe near the eye of the storm where winds
were the strongest (Davis and others, 1994). However,
within 20 days surviving trees and shrubs had
sprouted new growth (Alper, 1992).
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turbidity, color, ammonia, and dissolved phosphate.
Wind-heaped, vegetative marsh debris was evident
along the edges of some forested islands, and the
characteristic periphyton mat {group of stalkless mi-
cro-organisms that live anached to surfaces project-
ing from the bottom of freshwater bodies) was absent
or altered in structure. However, much of The Ever-
gladey’ marsh appeared undamaged by the storm. A
significant effect of the wind in the freshwater wet-
tands was the destruction of, or damage to, about 80
percent of the hydrologic and meteorologic monitor-
ing stations located along Ehe storm’ path (Davis and
others, 1994), -

The imrricane had litdde effect on wildlife in The
Everglades. Thirty-two deer wearing radio collars for
a National Park Service study survived the hurricane,
and the releafing of vegetation provided them with
food and cover. Adult alligators appeared unaffected,
but nests and young ruay have been adversely affected.
Most wading birds survived; estimates of pre- and
post-storm populations were similar, and about nor-
mal for the late-summer wet season (Davis and oth-
ers, 1994).

In the marine environment, the major effects of
the hurricane were changes in nearshore water gual-
ity, patches of infense bottom scouring, and beach
overwash. Dramatically increased turbidity persisted
in some areas for at least 30 days, particularly in
western Biscayne Bay where mangrove peat soils
continued to break down and enter the water. In north-
eastern Florida Bay, at the southern edge of the af-
fected area, concentrations of ammonia, dissolved
phosphate, and dissolved organic carbon increased
dramatically. Phytoplankton (microscopic drifting
aquatic plants) bloems added to the increased turbid-
ity and, combined with low dissolved-oxygen concen-
trations, could have had severe effects on fish and in-
vertebrate populations, In addition, fuel from hun-
dreds of damaged boats and marina fuel tanks in
Biscayne Bay continued to discharge into the water
for at least 27 days after the hurricane had passed
{Davis and others, 1994).

In Louisiana, the storm surge produced signifi-
cant flooding in a few populated areas in the south-
ern part of the State. However, there was no major
flooding of inland rivers. The greatest surge was east
of the point of landfall, where the counterclockwise
rotation of winds, combined with forward motion of
the hurricane, pushed water northward {fig. 59). An-
drew also produced a negative surge of as much as 3
feet below sea level along the coast from about 10
miles west of landfall to the Texas State line, as the
counterclockwise winds west of the hurricane’s eve
pushed water away from the shore. Because the hur-
ricane was moving in a northwesterly direction at the
time of landfall, areas near landfall experienced a
negative surge as the hurricane was to the southeast,
then a positive surge as the hurricane moved past and
was to the west.

After making landfall in Louisiana, Hurricane
Andrew curved back towards the northeast, passing
over the Atchafalaya River Basin, which contains the
largest hardwood swamp (1.5 million acres) in the
United States, and Louisiana’s largest palustrine wet-
land. (See article “Louisiana Wetland Resources ¥ in
this volume.} In parts of the basin, the storm severely

F;gure 60 Hammock {top) and pineforest (br:}ttom) in Everglades
National Park, Fla., after Murricane Andrew, September 1992, (Photo-
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graphs by Benjamm . McPherson, U.S. Geological Survey)

damaged trees, primarily willows and some cypress.
Near the coast, about 80 percent of the trees were
knocked down; about 20 miles infand, the estimates
were about 30 percent. With the loss of trees, an esti-
mated 50 to 75 percent of the young squirrels in the
area, those produced during the second litter of the
year, died. The storm had little effect oa deer (David
Morrison, Louisiana Department of Wildlife and
Fisheries, oral commun., 1993),

In the Atchafalaya River Basin, an estimated 182
million freshwater fish perished because of the
resuspension of anaerobic bottom materials in the
water column (fig. 61). Most of the fish probably died
during the first 24 hours after the storm as toxic hy-
drogen sulfide was released from bottom sediments,
and decaying organic matter consumed dissolved oxy-
gen, causing fish to asphyxiate (Gary Tilyou, Loui-
siana Department of Wildlife and Fisheries, oral
commun., 1993). After the storm, U.S. Geological
Survey personnel measuted dissolved-oxygen con-
centrations of less than I mg/L throughout most of
the basin, in an area extending northward more than
60 miles from the coast (Charies Demas, U.8. Geo-
logical Survey, oral commun., 1993), Dissolved-oxy-
gen concentrations in the upper water column of
larger water bodies in the Atchafalaya River Basin
generally range from 3 to 6 mg/L during summer
months (Demnis K. Demecheck, U.S, Geological Sur-
vey, oral commun., 1994). During the 2 weeks follow-

Hurricane
Andrew passed
through the heart
of the largest
wetlands in the
United States.
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-“ingthé hurricane; fishkills were caused
'i..pmmarﬁy by the movement of water
containing low: conceatrat;ons of dis-
solved oxygen inio. preweusiy unaf:
~fécted water (Gary Tilyou, Louisiana
i Depamnem of Wildlife'gnd: Fisheries,
oral commun., 1993) The value of
freshwater fish kjlied was about $160
million, ‘most 'of Which was attributed
tothe esnmate:d 29000 pad(iieﬁsh that
died; (Thﬁt padd}ef:sh is an endangered
species: aud its valuation is based onthe
$2.500 per-fish'fine for killing paddte-
fishy), Estxmatcs of the numberofother
species. Killed. {m miilmns} include
shiad, 100; bream, 23; crappie, T; large-
mouth bass, 5; fresh-water drum, 1E
“buffalo, 12; catfish, 11; and. ccarp,. 1
i {Harry Blanchet;: L@amsana Depart-
CoLomentiof: Wﬂdlzfe and P‘lshemes, crai
S comann., 1993}
Ifi the coastal waters, an esumzted 9.4 mliiwn
o _sa}twater fish valued:at $7.8 million were killed by
Jthesstorm. The: e,xact causes:of death are unccrzam,
but popular theories include suffocation, caused by
: -_cloggmg of gillsby sediment; and gas-babble dzsr—;ase
. ‘caused by the formation of mimgeﬁ bibbles in the
o fishs bloodstream ducto mcrease& pressure. Most of
- the fish were found along a band of coastline about 5
* miles long, just southeast of the point-of Jandfall,
" “$pecieskilled (in'millions) include menhaden, 5.7;
‘mullet; 0.9; crozker, 09° spotted ‘seatrout; ‘0.2 sea
catfish, 0.4; black drum, 0.03; and red drum, 0.02
(Harry Blanchet, Louisiana Department of Wildlife
and Fisheries, oral coramun., 19933, -

Large segments of Louisiana’s coastal marsh,
primarilyin Terrebonne and St. Mary Parishes, were
damaged. About 40 percent of the Nation's tidal wet-
lands are located on Louisiana’s gulf coast (8.3, Wil-
liams, 1993). A substantial pari of these wetlands is
composed of fresh and intermediate marsh (Chabreck
and Linscombe, 1978). Much of this marsh is
“floatant” (a floating type of marsh). The marsh is
saidd B0 float because partially decomposed organic

Figure 61. Dead fish'in‘the A%c%\afaiaya ~
River Basin, La.; September. 2,1992. 7

(Photograph by Charles R. Demas,
Geological Survey Jo

An estimated 9.4
million saltwater

ﬁS-h 'V&[ ued at ?7 -8 matier and intertwining plant roots form a dense mat
million were killed  that rises and falls with the water level. The roots of
b}" the storm. the plants that make up the mat ave unattached, or only

partly attached, to the bottom (Lee Foot, U.S. Fish
and Wildlife Service, oral comumun., 1993},

The marsh suffered substantial damage caused by
wind, tide, and wave action. Three specific kinds of
damage were identified:

» Compressed marsh, where a net decrease in sur-
face area resuits from the marsh being pushed
together, somewhat like an accordion closing

+ Marsh balis, which are created by the marsh be-
ing piled, rolled, or otherwise deformed to cre-
ate large mounds {resulting in decreased surface
area)

« Sediznent-deposition-in thicknesses of as much as
10 inches, but averaging less than | inch, which
kifled vegetation and sank part of the ﬂoatmg
marsh

Other damage was attributed to vegetative scour,
which resulted frem large areas of attached plants
having their roots torn from the bottom, and salt burn,
which occurred when saline (salty) water from the
Gulf of Mexico was pushed into freshwater areas, kill-
ing and damaging salt-sensitive plants (Lee Foot, U.S.
Fish and Wildhife Service, oral commun., 1993},

About 25 square miles of coastal wetlands in
Lonisiana are being lost every year due to coastal
erosion and wetland deterioration. Hurricane Andrew
probably caused substantial immediate loss of coastal
wetlands and possibly has hastened the erosion and
deterioration processes already at work (Dunbar and
others, 1992},
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Restoration, Creation, and Recovery of Wetlands

Effects of the Great Midwest Flood of 1993 on Wetlands_

By James R. Kolva’

The Great Midwest Flood of 1993 was the
“most devastating flood in modern United
States history” with economic damages near
$20 billion. More than 50,000 homes were
damaged or destroyed. The areal extent, inten-
sity, and long duration of the flooding makes
this event unigue in the 20th century (National
Oceanic and Atmospheric Administration,
1994). At least 38 people lost their lives as a
result of this extreme flood (Interagency Flood-
plain Management Task Force, 1994).

Significant flooding in the Upper Missis-
sippi River Basin began in mid-June and per-
sisted into early August 1993, The areal extent
of this flooding incladed southern Minnesota,
southwestern Wisconsin, lowa, western Ili-
nois, northern Missouri, southern North Da-
kota, and eastern parts of South Dakota, Ne-
braska, and Kansas (fig, 62).

Record flood-peak discharge was recorded
at 39 streamflow-gaging stations in the Upper Mis-
sissippi River Basin. Fifteen other paging stations re-
corded peak discharges exceeding previous maxi-
mum known regulated discharges (Parrett and others,
1993). The recurrence interval of the peak discharge
at 40 stations exceeded the 100-year flood (one-per-

. cent chance of occurring in any given year).

Near-record and record:precipitation in June and
July, falling on soil already saturated by as much as
twice normal early spring rains, caused these record
floods. Precipitation for the period January—Tuly 1993
totaled more than 20 inches in most of the ficoded
area and more than 40 inches in parts of northeast-
ern Kansas and cast-central Fowa (Wahl, Vining, and
Wiche, 1993). Many areas received more precipita-
tion in those 7 months than is normally received dur-
ing the entire year,

The Great Midwest Flood of 1993 was unique not
only because of the record high water levels and flows
and the wide areal extent, but also because of the long
duration of flooding. Many rivers were above flood
stage for several months. The long period of inunda-
tion had significant effects on agricultural land and
wetlands.

The flood effects on wetlands varied in both the
short term and long term. In the Upper Mississippi
National Wildlife Refuge, the flooding lasted 14
weeks--—from April throngh mid- August. “This pro-
longed inundation of bottom-land hardwood forest
and backwater wetlands caused many tree tip-overs,
scoured out ground cover and tree tegeneration sites,
eroded islands, destroyed emergent/submergent veg-
etation beds, impacted project dikes, and thus de-
stroyed most of the moist soil plants at three sites”
according 1o James Lennartson of the U.S. Fish and
Wildiife Service. The effects on wildlife populations
also were severe. Many birds, including green-backed
herons and red-shouldered hawks, fledged few young

{U.S. Geological Survey.
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due to flooded foraging areas. Substrate disturbance
and massive sedimentation affected freshwater mus-
sel populations, Mussels were found buried by 1 to 2
feet of sand. Mammals were displaced from the flood
plain and suffered higher than normal mortality rates
on adjacent roads and railroad tracks (James
Lennartson, U.S. Fish and Wildlife Service, written
commun., 1994}, Fishes that rely on sight to find their
food were handicapped because of the increased tur-
bidity.

The flooding, however, had some short-term ben-
efits. Many fish feed and spawn on inundated flood
plains. “Keal conditions for spring spawning fishes
ocour during years in which flood and temperature
rise are coupled” (Scientific Assessment and Strategy
Team, 1994). The evidence, particularly in the lower
Missouri River flood plain, “#**indicates that the
magnitude and timing of the 1993 flood provided ap-
propriate temperature and discharge cues for spawn-
ing river-floodplain fishes” (Scientific Assessment
and Strategy Team, 1994).

The long-term effects of the floods are still be-
ing evaluated. Fish habitat may have been improved
by creation of deep scour holes and massive under-
water debris piles which provide more cover (James
Lennartson, oral commun., 1994). Greater-than-nor-
mal sedimentation oa flood plains and in wetland
ponds may have introduced contaminants and excess
nutrients into those areas. Exotic plants such as purple
loosestrife have colonized disturbed areas and dis-
placed native vegetation (Susan Hassletine, U.S. Fish
and Wildlife Service, oral commun., 1994). Purple
loosestrife colonies also have been observed at higher
elevations than normal, probably because seeds were
caried by the extremely high floodwaters to these

EXPLANATION ™

T Area of flooding streams
- Boundary of Mississippi

- Y

River Basin

Figure 62, Areal extent of flooding
in the Upper Mississippi River Basin
during the Great Midwest Flood of
1993. (Saurce. Modified fror
Parrett and others, 1883).

...the "most
devastating flood in
modern United

States history"...

...a historically
unprecedented
hydrometeoro-
logical event.
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Thxs ;:}erameter levee surroundmg the Ciar&nc:e Ca on-National-Wi
Refuge, Mo., damaged during the 1993 flooding, alfowed excessive
waler 1o enter the refuge. {Pimtograph c:owtesy of U. S Fish and wildlife
Serwce J

locations (James Lennartson, eral commun 1994}
Flood debris-on flood plams has caused access prob-
lems for people at'some places, but promées good
wildlife cover. Open wetland aquatic vegetation ap-
peared to e back to normal cor:dat;on during the sum-
~_mer of 1994 (Susan Hassleting, oral conunun., 1994),
7 “Wetlands commonly mitigate the effects of
 floods. Wetland areas can be filled with and tempo-
rarily store floodwaters so that flood effects on agri-
.cultural and residential areas are lessened. However,
wetlands have been steadily dissappearing or con-
verted to other uses throughout the
flood-affected area for the last two cen-
. turies (see “History of Wetlands in the
Conterminous United States” in this
. volume). These. wetlands include the
river flood plains and the uplami prai-
ie pot?loles

Many upland prairie potho}e: wet-
lands are closed flow systems, which
fill with rain and melting snow and then
slowly evaporate or drain through the
ground-water system. FThus, they are
ideal retention basins during and after
intense rains becanse they “éo not nor-
mally contribute to stream flow by run-
off, except duzing storms large enough
to make the depressions fill and spill”
{Scientific Assessment and Strategy
Team, 1994), This seems to have been
the case in the flood of 1993, All avail-
able storage capacity of the wetlands
was exceaded, and usually nonconirib-
uting areas did contribute to runoff (In-
teragency Fieoépiam Management
Task Force, 1994}, In modeling done by
the Scientific Assessment and Strategy
Team (i994}, ‘upland wetia;_lds simu-
lated decreased flooding in a I-year

E‘hese prairie grasses {feregr{)und} and’
trees (hackground) were killed by the:
excessive water resulting from the Jong- -
term flooding of the Mississippi River in
the summer of 1993, (Photograph:
courtesy of LS. Fish and Wildlife Service.}
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“event by 9-23 percent, but only by 5-10 percentina

100-year event. Flood-plain wetlands decreased

- flooding 5-6 percent for I-year floods and only 2-3
percent for the' 100-year storms.

The Executive Summary of the Report of the In-
teragency Floodplain Management Review Commit-
fee to the Administrative Floodplain Management
"Task Force (1994) states the effect that wetlands had
on the Great Midwest Flood of 1993:

The loss of wetlands and upland cover and the
modification of the landscape throughout the
basin over the last century and a half signifi-
cantly increased rimoff. **# Although upland
watershed freatment and restoration of upland
and bottom-land wetlands can reduce flood
stages in more frequent floods (25 years and
less), it is questionable whether they would
have significantly altered the 1993 conditions
{Interagency Floodplain Managemeat Task
Force, 1994).

In conclusion, the Great Midwest Flood of 1993
was 4 hisiorically unprecedented hydrometeorologi-
cal event inarea affected, severity of the effects, and
duration of the effects. Wetlands were affected ben-
eficially and detrimentally in the short and long term.
The historical foss of wetlands from the basin in-
creased the severity of the flood, but even if all
presettlement wetlands had sall existed, the fiood
would probably still have set records and caused bil-
lions of dollars in damages,
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Absorption--the process by which substances in gas-
eous, tiguid, or solid form are assimilated or taken
up by other substances.

Acid--pH of water less than 5.5; pH modifier used
in the U.8. Fish and Wildlife Service wetiand clas-
sification system.

Acidic—Hhas a pH of less than 7.

Acidic deposition—the transfer of acidic or acidify-
ing substances from the atmosphere to the surface
of the Earth or to objects on its surface. Transfer
can be either by wet-deposition processes (rain,
snow, dew, fog, frost, hail) or by dry deposition
(gases, agrosols, or fine to coarse particles).

Acre-foot {acre-ft)~the volume of water needed to
cover an acre of land to a depth of one foot;
equivalent to 43,360 cubic feet or 325,851 gal-
lons,

Adsorption—the adherence of gas molecules, ions,
or molecules in solution to the sarface of solids.

Agrate—1to supply air to waler, soil, or other media.

Aerobic——pertaining to or caused by the presence of
oxygen.

Algal bloom—the rapid proliferation of passively
floating, simpie plant life, such as blue-green al-
gae, in and on a body of water,

Alkaline—has a pH greater than 7; pH modifier in the
U.S. Fish and Wildlife Service wetland classifi-
cation system: in common usage, a pH of water
greater than 7.4.

Allaviom—general term for sediments of gravel,
sand, silt, clay, or other particulate rock material
deposited by flowing water, usually in the beds of
rivers and streams, on a flood plain, on a delea, or
at the base of & mountain.

Alpine snow glade—a marshy clearing between
slopes above the timberline in mountains,

Anadromous fish-—migratory species that are born
in freshwater, live mostly in estuaries and ocean
water, and return to freshwater to spawn.

Anaerobic—pertaining to or caused by the absence
of oxygen.

Anthropogenic—having to do with or caused by hu-
mans.

Anticline—a fold in the Earth's crust, convex upward,
whose core contains stratigraphically older rocks.

Aguatic—living or growing in or on water.

Aguaculture—the science of farming organisms that
live in water, such as fish, shellfish, and algae.

Aquifer—a geologic formation, group of formations,
or part of a formation that contaias sufficient saty-
rated permeable material to yield significant quan-
tities of water to springs and wells,

Arroyo—a small, deep, flat-floored channel or gully
of an ephemeral or intermittent stream, usually
with nearly vertical banks cut into unconsclidated
material-—term commonly used in the arid and
serniarid regions of the Southwestern United
States.

Atmospheric pressure—the pressure exerted by the
atmosphere on any surface beneath or within it;
equal to 14.7 pounds per square inch at sea level.

Backwater—a body of water in which the flow is

slowed or turned back by an obstruction such as
abridge or dam, an opposing current, or the move-
ment of the tide.

Bacteria—single-celled microscopic organisms.

Bark storage—the change in the amount of water
stored in an agquifer resulting from a change in
stage of an adjacent surface-water body.

Barrier bar——zn elongate offshore ridge submerged
at least ag high tide, bailt up by the action of waves
OF currents.

Barrier beach~—a narrow, elongate sandy ridge ris-
ing slightly above the high-tide level and extend-
ing generally parallel with the mainltand shore, but
separated from it by a lagoon.

Base flow—-the sustained low Tlow of a stream, usy-
ally ground-water inflow to the stream channel.

Basic-—the oppesite of acidic; has a pH of greater
than 7.

Bed material—sediment composing the streambed.
Bedrock—a general term used for solid rock that un-
derlies s0ils or other unconsolidated material.
Benthic organism—a form of aquatic life that lives
on the bottom or near the bottom of streams, akes,

o1 oceans.

Bind---to exert a strong chemical attraction.

Biochemicai-oxygen demand (BOD)—the amount of
oxygen, in milligrams per liter, that is removed
from aquatic environments by the life processes
of micro-organisms.

Biochemical process—a process characterized by,
produced by, or involving chemical reactions in
living organisms.

Biomass—the amount of living matter, in the form
of organisios, present in a particular habitat, usu-
ally expressed as weight-per-unit area.

Biota—al] living organisms of an area.

Blowout—a small saucer or trough-shaped hollow or
depression formed by wind erosion on a pre-
existing dune or other sand deposit.

Bog-a nutrient-poor, acidic wetland dominated by
a waterlogged spongy mat of sphagum moss that
ultimately forms a thick layer of acidic pear; gen-
erally has no inflow or outflow; fed primarily by
rain water.

Bolson—an extensive, flat, saucer-shaped, alluvium-
tloored basin or depression, almost or completely
surrounded by mountains and from which drain-
age has no surface cutlet; a term used in the desert
regions of the Southwestern United States.

Boreal—a climatic zone having a definite winter with
sow and a short summer that is generatly hot, and
which is characterized by & large annual range of
temperature.

Bosque—a dense growth of trees and anderbrush.

Bottom lfand—See flood plain.

Bottom-land forest-—low-lying forested wetland
found along streams and rivers, usually on alin-
vial flood plains.

Brackish water-—water with a salinity intermediate
between seawater and freshwater {containing from
1000 to 10,000 milligrams per liter of dissolved
solids).
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Braided river—a river that divides into or foliows an
interlacing or tangled network of several small
branching and reuniting shallow channels,

Brine—water that contains more than 35,000 wmilli-
grams per liter of dissolved solids.

Calcareous—iormed of calctum carbonate or mag-
nesium carbonaie by biological deposition or in-
organic precipitation in sufficient quantities to ef-
fervesce when treated with cold hydrochloric acid.

Caldera-—alarge, more or less circular, basin-shaped
volcanic depression whose diameter is many times
greater than the volcanic vent,

Channel scour—erosion by flowing water aad sedi-
ment on 3 stream channel; results in removal of
mud, silt, and sand on the outside curve of a stream
bend and the bed material of a stream channel.

Channelization—zthe straightening and decpening of
a stream chapnel to permitthe water to move faster
or to-drain 2 wet area for farming.-

Cienaga—a marshy area where the ground is wet due
to the presence of seepage or springs.

Circumneutral-—pH of water between 5.5 and 7.4; pH
modifier nsed in the U.S. Fish and Wildlife Ser-
vice wetland classification system.

Cirque~a deep, steep-walled half-bowllike recess or
hollow situated high on the side of a mountain and
commonly at the head of a glacial valley and pro-
duced by the erosive activity of mountain glaciers.

Concentration—the ratio of the quantity of any sub-
stance present ina sample of a given volume or a
given weight compared to the volume or weight
of the- sample .

Confining layer—a body of 1mpermeahle or distinctly
less permeable material siratigraphically adjacent
torone or more aquifers that restricts the movement
of water into and out of the aquifers,

Conglomerate—a coarse-grained sedimentary rock
compesed of fragments larger than 2 millimeters
in diameter.

Contact recreation—recreational activities where
there is prolonged or intimate contact with water
and in which there is a likelihood of ingesting
water.

Contributing area—the ares in a drainage basin that
contributes water to streamflow or recharge to an
aquifer.

Coral reef—a ridge of limestone, composed chiefly
of coral, coral sands, and solid limestone resukt-
ing from organic secretion of calcium carbonate!
occur along continents and islands where the tem-
perature is generatly above 18° C.

Core sample—a sample of rock, soil, or other ma-
terial obtained by driving a hollow fube into the
undisturbed medium and withdrawing it with its
contained sampie.

Cypress dome—small, isolated, circular, depression-
al, forested wetlands, in which cypress predomi-
nates, that have convex sifhouettes when viewed
from a distance.

Deciduous—shedding foliage at the end of the grow-
ing season.

Deepwater habitat—permanently flooded lands lying
below the deepwater houndary of wetlands.

Degraded—condidon of the quality of water that has
heen made unfit for some specified purpose.
Delta—the low, nearly flat tract of land at or near the
mouth of a river, resnlting from the accumulation
of sediment supplied by the river in such quanti-
ties that it is not removed by tides, waves, or cur-
rents. Commonly a triangular or fan-shaped plain.

Direct runoff—the runoff entering stream channels
promptly after rainfall or snowmelt.

Discharge—the volume of fluid passing a point per
unit of time, commonly expressed in cabic feet per
second, million gallons per day, gallons per
minute, or seconds per minute per day.

Discharge area {ground water)-——area where subsur-
face water is discharged to the land surface, to
surface water, or to the atmosphere.

Dissolved oxvgen—oxygen dissolved in water; one
of the most important indicators of the condition
of a water body. Dissolved oxygen is necessary
for the life of fish and most other aquatic organ-
ISINS. -

Dissolved: solids—minerals and organic matter dis-
solved in water.

Dolomite—a sedimentary rock consisting chiefly of
magnesiom carbonate.

Dominant plant—ihe plant species controiling the
environment.

Drainage basin—the land area drained by a river or
stream.

Drought—a prolonged period of less-than-normal
precipitation such that the lack of water causes a
serious hydrelogic imbalance.

Foosystem—a community of organisms considered
together with the nonliving factors of its environ-
ment.

Emergent plants—erect, rooted, herbaceous planis
that may be temporarily to permanentiy flocded
at the base but do not tolerate prolonged inunda-
tion of the entire plant.

Endangered species—a species that is in imminent
danger of becoming extinct.

Environment—the sum of all conditions and influ-
ences affecting the life of organisms,

Ephemeral stream-—a stream o part of a stream that
flows only in direct response to precipifation; it
receives little or no water from springs, melting
snow, of other sources; its channel is at all times
above the water table.

Erosion—:ihe process whereby materials of the
Earth’s crust are loosened, dissolved, or worn
away and simultaneously moved from one place
to another.

Fstuarine wetlands—tidal wetlands in low-wave-en-
ergy environments where the salinity of the water
is greater than 0.5 part per thousand and is vari-
able owing to evaporation and the mixing of sea-
water and freshwater; tidal wetlands of coastal riv-
ers and embayments, salty tidal marshes, man-
grove swamps, and tidal flats.

Estuary—area where the current of a stream meets
the ocean and where tidal effects are evident; an
arm of the ocean at the lower end of a river.

Eutrophication—the process by which water be-




comes enriched with plant nutrients, most com-
monly phosphorus and nitrogen.

Evaporation—the process by whick water is changed
to gas or vapor; cccurs directly from water sur-
faces and from the soil.

Evaporites—a class of sedimmentary rocks composed
primarily of minerals precipitated from a saline
solution as a result of extensive or total evapora-
tion of water.

Evapotranspiration—a term that includes water dis-
charged fo the atmosphere as a result of evapora-
tior from the soil and surface-water bodies and by
plant ranspiration.

Exotic species—plants or animals not native to the
area.

Fall line—imaginary line marking the boundary be-
tween the ancient, resistant crystalline rocks of the
Piedment province of the Appalachian Mountains,
and the younger, softer sediments of the Atlantic
Coastal Plain province in the Eastern United
States. Along rivers, this line commonly is re-
flected by waterfalls.

Fallow-—cropland, tilled or untilled, allowed to lie
idle during the whole or greater part of the grow-
ing season.

Fen—peat-accumulating wetland that generally re-
ceives water from surface runoff and (or) seepage
from mineral seils in addition to direct precipita-
tion; generally alkaline; or slightly acid.

Fitrate—liquid that has been passed through a filter.

Flood-—any relatively high streamflow that overflows
the natural or artificial banks of a stream.

Flood attenuation—a weakening or reduction in the
force or intensity of a flood.

Flood plain—a strip of relatively flat land bordering
a stream channel that is overflowed at times of
high water,

Fluvial—pertaining to a river or stream.

Flyway—a specific air route taken by birds during
migraton.

Freshwater—water with less than 1,000 milligrams
per liter of dissolved solids.

Friable—descriptive of a rock or mineral that
crumbles naturaltly or is easily broken, pulverized,
or reduced to powder.

Geomorphic—pertaining to the form of the Earth or
of its surface features.

Geomorphology-—the science that treats the general
configuration of the Harth’s surface; the descrip-
tion of landforms.

Glacial—of or relating to the presence and activities
of ice or glaciers.

Glacial drift—a general term for rock material trans-
ported by glaciers or icebergs and deposited di-
rectly on land or in the sea.

Glacial lake-—a lake that derives its water, or much
of its water, from the melting of glacial ice; also
a lake that ocecupies a basin produced by glacial
erosion.

Glacial outwash—stratified detritus {chiefly sand and
gravel) “washed out” from a glacier by meltwa-
ter streams and deposited in front of or beyond the
end moraine or the margin of an active glacier.
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Ground water—in the broadest sense, all subsurface
water; more commeonly that part of the subsurface
water in the saturated zone,

Ground-water flow system—the underground path-
way by which ground water moves from areas of
recharge to areas of discharge.

Growing season—the frost-free period of the vear.

Habitat—the part of the physical environment in
which a plant or animal lives,

Hardpan—a relatively hard, impervious, and usually
clayey layer of soil lying at or just below land
surface—produced as a result of cementation by
precipitation of insoluble minerals.

Herbaceous—with characteristics of an herb; a plant
with no persistent woody stem above ground.

Herbicide-a type of pesticide designed to kill plants.

Hydraulic head—the height of the free surface of a
body of water above a given point beneath the
surface.

Hydraulic gradient—the change of hydraulic head per
unit of distance in a given direction.

Hydric soil—soil that is wet long enough to periodi-
cally produce anaerobic conditions, thereby influ-
encing the growth of plants.

Hydrologic cycle—the circulation of water from the
sea, through the atmosphere, to the fand, and
thence back to the sea by overland and subterra-
nean routes.

Hydrology--the science that deals with water as it
occurs in the atmosphere, on the surface of the
ground, and underground.

Hydrophyte—any plant growing in watet or on a sub-
strate that is at least periodicaly deficient in oxy-
gen as a result of excessive water content.

Hydrostatic pressure—the pressure exerted by the
waler at any given point in a body of water at rest.

Hydrologic regime—the characteristic behavior and
total quantity of water involved in a drainage ba-
sin.

Igneous rocks—izocks that have solidified from mol-
ten or partly molten material.

Immobilize—to hold by a strong chemical atitaction.

Impaired-—condition of the quality of water that has
been adversely affected for a specific use by con-
tamination or pollution.

Indurated—cemented, hardened, or a rocklike con-
dition.

Infiltration—the downward movement of water from
the atmosphere into soil or porous rock.

Inorganic—containing no carbon; matter other than
plant or animal.

Inorganic soil—soil with less than 20 percent organic
matter in the upper 16 inches.

Integrated drainage-—drainage developed during
maturity in an arid region, characterized by coa-
lescence of drainage basins as aresult of headward
erosion in the lower basins or spilling over from
the upper basins.

interface—in hydrology, the contact zone between
two fluids of different chemical or physical
makeup.

Intermittent stream-—a stream that flows only when
it receives water from rainfall runoff or springs,
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‘or from some surface source such as melting
CSHOW, e

Intermontaaewsnua&:d hetween or eurmunded by
moum’ams mﬂantain 1anges, or mountamous e~
© gions! :

Intsmal dramagewsarface dmmage whereby the
water does not.reach the ocean, such.as drainage
toward the Eowcrmast or ‘central part of an inte-
rior basin.

Inwrm{lalma}ternaieiy ﬂooded aud &xposad ’ny txdes

Ton-—a positively or nevaﬂveiy c:harged AL O emup
of atoms.

Trrigation—controlled. appizca%zon 431 water 10 dl’db§
dandfo snpp%y mqmremenis of crops net saﬂsﬁed
by rainfall. -

Karst-—a type of ;e;)ovrajkhy that results from disso-
Jution-and collapse of carbomate tocks such as
limestone, dolomite; and gypsum, and that ischar-
acterized by closed depressions or qznkhe!es,
caves, and: anderground. drainage.

Kettle—a steep-sided hole or: deprﬁssmn cemmoniy
without surface drainage, Sformed by the melting
of a'large detachedblock of stagaani ice that Emd
been buried in the glacial drift. '

Kettle lake-—a body of water occupymg a E{&tt!e a8
ina pitted outwash plain-or in'a kettle moraine.

Lacustrine—pertaining to, produced by, or formed in
a lake.

Lacustrine wetlands—wetlands within a lake or 1es-
ervoir greater than 20.acres or within a lake or
reservoir Jess than 20 acres if the water is. greater
thah 2 meters-deep in the deepest part-of the ba-
singocean- der:ved salimty is leﬂ;s than 0.5 partper
thousand.

Lagoen——-a shaéluw stretch of seawater (or laicewa%f:f)
Dearorcominunicating with the sea{or lake) and
partly or completely separated from it by a low,
narrow, elongate strip of Jand.

Latent heat—ihe amount of heat giver: up or absorbed
when a substance changes from one state t0 an-
other, such as from a liquid to-a solid.

Lateral moraine—a low ridgelike moraine carried on,
or deposited near, the side margin of a mountain
glacier. .

Leachate—a liguid that has pﬁrcolateé through soil
containing sofuble substances and that containg
certain amounts of these substances in solution.

Life zone—major area of plant and animal life; re-
gion characterized by particular-plants-and ani-
mals and distingoished by temperature differ-
ences.

Limestone—a sedimentary rock consisting chiefly of
caloium carbonate, primarily in the form of the
mineral calcite,

Liremetic—the deepwater zone (greater than 2 meters
deep); a-subsystem of the Lacastrine-System of
the 11.8. Fish and Wildlife Service wetiand clas-
sification system.

Littoral-—the shallow-water zone (Jess than 2 meters
deep); a subsystem of the Lacustrine System of
the U.S. Fish and Wildlife Service wetland clas-
sfication systen

Load—material that is moved or carried by streams,
reported as weight of material transported during

4 specified time period; such as tons per yeat.

Loess—a widespread, homogeneous, commonly
nonstratified, porous, friable, slightly coberent,
fine-grained blanket deposit of wind-blown and
wind-deposited silt andfine sand. '

Main stern-—the principal frunk of a river or a stream:

Marine wetland—wetlands that are exposed to waves
and currents of the open ocean and to water hav-
ing a salinity greater than 30 parts per thousand,
present along the coastlines of the open ocean.

Marsh--awater-saturated, poorly drained area, inter-
mittently or permanently water covered, having
aquatic and grasslike vegetation,

Maturity—a stage in the evolutionary erosion of land
areas where the flat aplands have been widely
dissected by deep river valleys.

Maturity (stream)—ithe stage in the development of
& stream at which. it has reached its maximum
efficiency, when velocity is just sufficient to carry
the sediment delivered to it by tributaries; char-
acterized by a broad, open, flat-floored valley
having a moderate gradient and gentle slope.

Mean low fide—the average altitade of all Jow tides
recorded at a.given place overa 19-year period.

Mean high tide—the average altitude of all high tides
recorded at a given place over a [9-year period.

Mesophyte—any plant growing where moisture and
aeration conditions lie between the extremes of
“wet” and “dry.”

Metamorphic rocks—rocks derived from preexisting
rocks by mineralogical, chemical, or stuctural
changes (essentially-in a schid state) in response
to marked changes in temperature, pressure,
shearing stress, and chemical environment at
depth in the Barth's crust.

Mineral soll—soil composed predominantly of min-
eral rather than organic materials; less than 20
percent organic material.

Mitigation—actions taken to avoid, reduce, or com-
pensate for the effects of human-induced environ-
mental damage.

Montane—of, pertaining to, or inhabiting cool upland
stopes below the timber line; characterized by the
dominance of evergreen trees.

Moraine-—a mound, ridge, or other disfinet accumu-
lation of uasorted, unstratified glacial drift, pre-
dominantly till, deposited chiefly hy direct action
of glacier ice.

Muck—dark, finely divided, well-decomposed, or-
ganic matter forming a surface deposit in some
poorly drained areas.

Muskeg-Jarge expanses of peatlands or bogs that
occur in subarctic Zones.

Natiopal Geodetic Vertical Datum of 1929—zgeodetic
datun derived from a general adjustment of first-
order level nets of the United States and Canada-—
formerly called “Sea Level Datum of 19297

Natura] levee—a long, broad, low ridge built by a
stream on #s flood plain along one or both banks
of its channel in time of flood.

Navigable water—in the context of the Clean Water
Act, all surface water.

Noncontact water recreation-——recreational activities.
such as fishing or boating, that do not include di-



rect contact with the water,

Nonpersistent emergent plants-—emergent plants
whose leaves and stems break down at the end of
the growing season from decay or by the physi-
cal forces of ‘waves and ice; at certain seasons,
there are no visible traces of the plants above the
surface of the water.

Nonpoint source—a source (of any water-carried
material} from a broad area, rather than from dis-
crete points.

Nuisance species—undesirable plants and animals,
commenly exotic species.

Nutrient—any inorganic or organic compournd
needed to sustain plant life,

Organic-containing carbon, but possibly also con-
taining hydrogen, oxygen, chlorine, nitrogen, and
other elements.

Organic soil—soil that contains more than 20 percent
organic matter in the upper 16 inches,

Orographic-—pertaining to mountains, in regard to
their location and distribution; said of the precipi-
tation caused by the lifting of moisture-laden air
over mountains,

Overland flow-—the flow of rainwater or snowmelt
over the land surface toward stream channels,
Oxbow—a bow-shaped lake formed in an abandoned

meander of a river.

Palustrine wetlands—f{reshwater wetlands including
open water bodies of less than 20 acres in which
water is less than 2 meters deep; includes marshes,
wet meadows, fens, playas, potholes, pocosins,
bogs, swamps, and shatlow ponds; most wetlands
are in the Palustrine system,

Pathogen—any living organism that causes disease.

Peat—a highly organic soil, composed of partially
decomposed vegetable maiter.

Perched ground water—unconfined ground water
separated from an underlying main body of
ground water by an unsaturated zone,

Percolation—the movement, under hydrostatic pres-
sure, of water through interstices of a rock or soil

except the movement through large openings
such as caves).

Periphyton--micro-organisms that coat rocks, plants,
and other surfaces on lake bottoms,

Perennial stream-—a stream that normally has water
in its channel ar all times.

Permafrost-—any frozen soil, subsoil, surficial de-
posit, or bedrock in arctic or subarctic regions
where below-freezing temperatures have existed
continuously from two to tens of thousands of
years.

Permeability-—the capacity of arock for transmitting
a fheid; 2 measure of the relative case with which
a porous mediem can transmit a liquid.

Pesticide~-any substance used to kill plant or animal
pests; major categories of pesticides include her-
bicides and insecticides,

pH-—a measure of the acidity ¢less than 7) or alka-
linity (greater than 7) of a solution; a pHof 7 is
considered neuiral.

Photosynthesis—the synthesis of compounds with
the aid of Hght.

Physiographic province-—a region in which the land-
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forms differ significantly from those of adjacent
regions.

Physiography—a description of the surface features
of the Barth, with an emphasis on the mode or
origin.

Pioneer plani—herbaceous annual and perennial
seedling plants that colonize bare areas as a first
stage in secondary succession,

Piping—erosion by percolating water in a layer of
subsoil, resulting in caving and in the formation
of narrow conduits, tunnels, or “pipes” through
which soluble or granular soil material is re-
moved.

Placer—a surficial mineral deposit formed by me-
chanical concentration of mineral particles from
weathered debris.

Playa—a dry, flat area at the lowest part of an
undrained desert basin in which water accumu-
lates and is quickly evaporated; underlain hy
stratified clay. silt, or sand and commonly by
soluble salts; term used in Southwestern United
States.

Playa lake—a shallow, temporary lake in an arid or
semiarid region, covering or occupying a playa in
the wet season but drying up in summer; tempo-
rary lake that upon evaporation leaves or forms a
playa.

Pocosin—a local term along the Atlantic coastal
plain, from Virginia south, for a shrub-scrub wet-
land located on a relatively flat terrain, often be-
tween streams.

Point source—originating at any discrete source.

Population—a collection of individuals of one spe-
cies or mixed species making up the residents of
a prescribed area.

Porosity—the ratio of the volume of voids in a rock
or 50il to the total volume.

Potential evapotranspiration—the amount of mois-
ture which, if available, would be removed from
a given land arca by evapotranspiration, expressed
in units of water depth,

Prairie pothole—a shallow depression, generally
containing wetlands, cccurring in an outwash
plain, a recessional moraine, or a ili plain; usu-
ally the result of melted blocks of covered glacial
ice; occur most commonly in the North-Central
United States and in States west of the Great Lakes
from Wisconsin to eastern Montana.

Precipitation-—any or afl forms of water particles that
fall from the atmmosphere, such as rain, snow, hail,
and sleet. The act or process of producing a solid
phase within a Houid medium.

Pristine—the earliest condition of the quality of a
water body; unaffected by human activities.

Rain shadow—a dry region on the lee side of a topo-
graphic obstacle, usually a mountain range, where
rainfall Is aoticeably less than on the windward
side,

Reach-—a continuous part of a stream between two
specified points,

Reaeration-—the replenishment of oxygen in water
from which oxygen has been removed.

Recessional moraine-—an end moraine built during
a temporary but significant pause in the final re-
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treat of a glacier.

Recharge (ground water)—the process involved in the
absorption and addition of water to the zone of
saturation;-also, the amount of water added.

Recilarﬁe area {ground watery—an area in which
water-infiltrates the grounfl and z‘eaches the zone
of saturation.

Recurrence mtervalwthe average an{ervai of time
within which the magnitude of 2 given event, such
as a stormyvor- flood, will be equaled or excecded
e Te

Regolith-—the Iayer or mamie of fragmeme:é and un-
consolidated rock material, residual or trans-
ported, that nearly everywhere forms the surface
of the land and overlies or covers the bedrock.

Regulation {of a stream)———amﬁc:ai mampuiaimn of
the flow of a stream,

Return flow——that part of irrigation water that is not
consusmed by evapotranspiration and that refurns
10 s sonrce ‘or another body of water. -

Riparian-~pertaining to or situated on the bank of a
natural body of flowing water.

Riverine wetlands—wetlands within river and stream
channels] ocean- derived salsmty is less than 0.5
part per thousand.

Runoff-that part of precipitation or snowmelt that
appears in streams or sutface-water bodies:

Salina—an area where deposits of crystalline salt are
formed, such as a saltflat; a body of saline water,
such as a saline playa or salt marsh.

Saline water—water that is considered generally un-
suitable for human-consumption or for irrigation
because of iss high content of dissolved solids;
generally expressed asmilligrams per titer (mg/L)
of dissolved solids; seawater is generally consid-
ered 10 contain more than 35,000 mg/L of dis-
solved sotids. A general salinity scafe is—

Dissolved solids,

Description in milligrams per liter
SHEMY (oo iaeenne 1,000-3,600
Y 0 s L 3,000-10,000
VEEY -ovenecrearrenene .. 10,000-35,000
Bring .oeceeeenene . More than 35,000

In the U.S. Fish and Wildlife Service wetland clas-
sification systemn, a general term for waters con-
taining various dissolved salts; applied specifi-
cally to intand waters where the ratio of saits of-
ten vary; the term haling is applied to coastal wa-
ters where the salts are roughly in the same pro-
portion as found in sea water.

Salinity—the concentration of dissolved salts in a
body of water; commonly expressed as parts per
thonsand,

Salt flat—the level, salt-encrusted bottom of a dried
up lake or pond.

Szl meadow——a meadow subsject to overflow by salt
water.

Saltwater-—water with a high concentration of salt;
sometimes used synonymously with seawater or
saline wartern.

Sandstone-—a medium-grained sedimentary rock

composed of abundant fragments of sand that are
more or less firmly united by a cementing mate-
rial.

Saturated zone—generally the zone within sediment
and rock formations wheze all voids are filled with
water under pressure greater than atmospheric,

Savanna—a plain charactérized by coarse grasses and
scattered-free growth.

Scrub-shrob wetland—wetlands dominated by
woody vegetation less than 6 meters tall.

Sea Jevel—the long-term average position of the sea
surface; in this volume, it refers to the National
Geodetic Vertical Datum of 1929,

Secondary succession-—an association of plants that
develops after the destruction of all or part of the
original plant community.

Sediment-—particles derived from rocks or biologi-
cal materials that have been transported by, sus-
pended in, or deposited by air, water, or ice or that
are accomulated by other natural agents, such as
chemieal precipitation from solution or secretion
by -organisms.

Sedimentary rocks—rocks resulting from the consoli-
dation of loose sediment that has accumulated in
layers.

Sedimentation—the act or process of forming or ac-

cumulating sediment in layers: the process of

deposition of sediment.

Seep—a small area where water percolates stowly to
the land surface..

Seiche—a sudden oscillation of the water in a mod-
erate-size body of water, caused by wind.

Shale-—a fine-grained sedimeniary rock formed by
the consolidation of clay,silt, or mud.

Shallows—a term applied to a shallow place or area
ina body of water: a shoal.

Shoal—a relatively shallow place in a stream, lake,
OF sea.

Shrubland—Iand covered predominantly with shrabs.

Siltation—the deposition or accomulation of silt { or
small-grained material) in a body of water.

Siltstone—an indurated silt having the texture and
composition of shale but lacking its fine lamina-
ton.

Silviculture—the cultivation of forest trees.

Sinkhole—a depression in an area underlain by Hime-
stone. Its drainage is subterranean.

Slough—a small marshy tract lying in a swale or
other local shallow undrained depression; a slug-
gish creek or channel in a wetlaad.

Soil horizon—a layer of soil that is distinguishable
from adiacent layers by characteristic physical and
chemical properties.

Sail moisture—water occtrring in the pore spaces be-
tween the soil particles in the unsaturated zone
from which water is discharged by the transpira-
tion of plants or by evaporation from the soil,

Spit—a small point or low tongue or narrow embank-
ment of Jand having one end attached to the main-
land and the other terminating in open water.

Specific conductance—a measure of the ability of a
substance to conduct an electrical current,

Spoil—overburden or other waste material reroved




in inining, ‘quarrying, éz‘eégm g, Or excavating.

Spring—area where there is a concentrated élscha;ge
of ground water that flows 2 the Gmund surface.

Stauemhew%ﬁ of the water surface abeve an estab-
“lished {iatum plane; such asin‘ariver above a pre-
determingd point. that: may {or may not) be near
“the'channed floor. . *"

Storm s&rge«-mfm abnormal and sudden nse of the sea
“glong a'shore as 4 resultof the winds of a storm.

StreamﬂowWihe dlscharge of water inga natural
‘channel.:

: Submersed pianrf—a plant which Eles snurely beneath

“the water: surfaae, except for ﬂowermg parts in

. 'some specics.
Subsidence-—the graducﬂ éownward seitkng or smk—
ing of the Earth’s surface with httle or no hori-
“zontal motion, o
Substfaie—the sugface beneath & weﬁarzd in whwh

orgamsms grow or te wmuh orgamsms are at-" :

“tdched.
Subi;d&i——centznue&s%y submerged an are& affec{ed
by ocean fides. .

_Surface runoff~—runbff which trave}s over the ianci .

surface:to the nearest stream channel.

Snrfax:e waler---an 0?6?1 body af witer Stzch asa Eakﬂ
river;or-siream. -

Stzspenéed semmeaimsedxment thatis iransported in
suspension by a'sirean. -

Swale—a slight’ de;;ressmn, sameirmes hlied with
water, in the midst of generally level land. -
Swampman area intermittently or permam:ntly Cov-
ered with-water, and having trees and shrubs,
Tarn—a’ relauvely smaﬁ ‘and deep, steep-sided lake
or poel occupymg &ﬁ me—gouued basm a:md gia-

glated mouniaing,

B Tec{emc actmty-—~movement aof the Earih 5 {:rust re-_'

sulting in the formation ‘of ocean basins, conti-
nents, p}ateaus, and mountain ranges.

Terresmal-—pe:ria: Aing to, conmsung of, or represem—
ing the Barth, .

Terminal mordmem—the ené moraine extendmg
across 2 glacial plain or valley as an arcuate or
crescent ridge that marks the farthest advance or
maximum extent of a‘glacier. -

Terrma——uphyswﬁ feamres of a‘tract of land.

Terrane—area or surface over which a particular rock
type or group of rock types is prevalent.

Thermokarst—an irregular land surface formed ina
permafrost region by melting ground ice and a
subsequent settling of the ground.

Tidal flat—an ‘extensive, nearly horizontal, tract of
iand thatis altemateiy covered and uncovered by
the tideand consists of unconsolidated sediment.

Tide—the rhythmic, alternate rise and fall of the sur-
face (or water lavei} of the ocean, and connected
bodies of water, occurring twice a day over most
of the Barth, resulting ff{am the gravitational at-
traction of the Moon, and to a lesser degree, the
Sun,

Till—predominantly unsorted and unsteatified drife,
deposited directly by and underneath 2 glacier
without subsequent reworking by meltwater, and
consisting of a heterogeneous mixture of clay, siit,
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sand, gravel, and boulders.

Tinaja—a pocket of water developed below a water-
fall; a term used in the ‘Southwestern United

. States; used loosely 1o mean a temporary pool,

Topography—ihe Zeneral conflgurauen of aland sur-
‘face or any'part of the Earth’y surface, inclading
its relch and the positionof its natural and man-
made features.

Trace element—a chemical element that occurs in
minute glantities in a substance,

Trade winds-——a system of easterly winds that domi-
‘nate most of the tropics, A major.component of
the general circulation of the atmosphere.

Tmnsplratmnm——the process by ‘which water passes
through living organisms, primarily plants, into
the étmesphcre

Tundea—a vast, nearly level, treeless plain of the
“arctic and sabarcﬂc regions. kt usually has a
mars’ny surface which sup;:orts mosses, lichens,
-and Jow shrubs, unciez‘lam i)y mucky soils and
‘permafrost, ..

Tarbzdstymthe state, condmon or quaixty of epaqne—
1ess or redaced c]arity of a ﬁuzd due to ths pres-
“ence of suspended ihatter.

Unconfined aquifer-—an aquer whese upper surface
is a water table free to ﬂuctuatc unfier aimosphcnc
pressure,

Understory---a foliage layer lymg bencath and shaded
by the main canopy of a forest,

Unsaturated zone—a subsurface zone above the wa-
“ter table where the pore spaces may contam a
combination of air and water, -

U;Jlandm——a general term for nonwetland; elevated
land above Tow ‘areas along streams or between
“hills; any. eicvated reg}on fmm thch rwers gaiher
“draipage.

Vascular p}antma piant cnmposed of or pmvrded with
vessels or ducts that convey water or sap. A fern
is an example of this type of plant.

Vernal pool-~a small take or pond that is filled with
waler for only ashort time during the spring.
Water budget---an accotnting of the inflow to, out-
flow from, and storage changes of water in a hy-

drologic unit,

Water column-—an imaginary column extending
through a water body from its floor to its surface.

Water gap-—a deep, narrow pass in a tnountain ridge,
through which 4 stream flows.

Watershed—same as drainage basin.

Water table—the top water surface of an unconfined
aquifer at atmospheric pressure.

Weathering-—process whereiay earthy or rocky ma-
terials are changed in color, texture, composition,
or forra (with §1tﬂ€ o1 §o transportation) by expo-
sure 10 atmospheric agents,

Wetland function—a process or series of processes
that take place within a wetland that are benefi-
cial fo the wetland itseif, the surrounding ecosys-
tems, and people.

Willow carr—a pool, or wetland dominated by wil-
low trees or shrubs.

Xerophyte-—a plant adapted for growth under dry
conditions.
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