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INTRODUCTION

WetTand creation or restoration projects are frequently proposed as
mitigation for unavoidable wetland Tosses, as components of wetland
enhancement programs, and as tools to accomplish specific objectives such as
waterfowl production or flood control. There is considerable controversy
concerning the effectiveness of such projects as well as the most appropriate
and efficient techniques to employ. The importance of the resource and the
long time scales involved in fully evaluating a creation or restoration effort
make it imperative to consider existing information as fully as possible in
the development and evaluation of wetland creation or restoration proposals.

To aid in the evaluation of wetland/creation efforts, the U.S. Fish and
Wild1ife Service (FWS), National Ecology Research Center, has developed the
Wetland Creation/Restoration (WCR) Data Base. The data base is a highly
indexed or keyworded bibliography of wetland creation or restoration articles.
("Articles" refers to any type of publication that deals specifically with
wetland creation/restoration projects or studies.) The scope of the articles
is international, although most of them are concerned with projects conducted
in the United States. Information coded for each article includes author;
citation; type of wetland and its Tocation in terms of state, ecoregion, and
FWS region; type of study undertaken; objectives in creating or restoring the
wetland; actions performed to realize those objectives; Tength of time
encompassed by the study; evaluation of results and responses to the wetland
creation/restoration actions; and a Tisting of plant species significant to
the project. A brief annotation summarizes the article and includes any
significant additional information that may not be adequately reflected in the
above described fields. '

Many of these articles describe only one or two components of a total
wetland restoration effort. Planning a project that is designed to restore a
wetland system (including at Teast some of its functions) is similar to
constructing a picture from a number of puzzle pieces--missing pieces
represent data gaps or information that is not available. Articles range from
specific case studies, to overviews of restoration methods and techniques, to
planning restoration projects and assessing programmatic and administrative
backgrounds and interactions.

In this data base, the term "restoration" is applied loosely to include
rehabilitation of wetlands. It may refer to a number of situations or actions
including, but not Timited to:



(1) breaching dikes or plugging drains;

(2) water pollution clean-up;

(3) conversion of eutrophic conditions;

(4) wastewater treatment;

(5) recolonization of previously disturbed or denuded areas;

(6) amelioration of adverse conditions (erosion, wave, or wind action);
(7) soil treatment -- mulching, fertilization;

(8) rerouting streams -- may include construction of meander patterns;
(9) monitoring natural vegetation; or

(10) excluding grazers (geese, cattle) and monitoring results.

This report describes the format and content of Version 2 of the WCR data
base. Version 2 differs from the previous version described in Schneller-
McDonald et al. (1988): several fields have been dropped and condensed and new
records have been added. Version 2 includes all records distributed with the
earlier version and its updates. We recommend you replace any previous
version with Version 2.

As with the previous version, WCR is distributed as a flat file
consisting of raw data on a set of floppy disks. An appropriate data base
management system must be used in conjunction with this data to produce data
sets and reports in various formats. The QUICKTEXT data base management
system (Osborn and Schneider 1990) is highly recommended for use with this
data base, since the data base was developed and designed for use with
QUICKTEXT. A copy of QUICKTEXT, Version 2, and the associated documentation
are now included with the flat file WCR records at no additional charge.
Report samples included in the appendix of this guide were generated using
QUICKTEXT. General installation procedures and examples of possible uses of
the data base are also included. Questions concerning the WCR data base

should be directed to:

Lee Ischinger

National Ecology Research Center

U.S. Fish and Wildlife Service

4512 McMurry Avenue

Fort Collins, CO 80525-3400

Phone: (303) 226-9379 or FTS 323-5379



INSTALLATION

RAW DATA PROCESSING

This distribution is for the equivalent of MS-DOS 2.0 or higher. A 360-
kilobyte, 5-1/4" floppy disk drive is required. Temporary hard disk storage
of 3.5 megabytes is reguired for the data, with a final sgace requirement of
2.1 megabytes for the data. If you plan to use the data base with the
incTuded QUICKTEXT data base management software as we recommend, then you
should consider installing QUICKTEXT itself before proceeding with these
instructions.

The steps below assume that installation will be done by reading the
distribution disks in the "A:" drive and installing the data base into a "WCR"
directory of the “C:" drive. The assumed prompt is "current drive current
directory >. Carr1a?e return, or Enter, is indicated by "(CR)." Steps 1-9
below transfer the files to a hard disk, uncompress and concatenate the data
files, and then erase the compressed files.

Type the underlined commands.

C:\>MD_WCR + hit carriage return (CR)

C:\>CD_WCR (CR)

Tnsert the Distribution Disk #1 into drive A
C:\WCR>Copy A:\*.* C:\WCR (CR)

Repeat Steps 3 and 4 for Distribution Disks 2 and 3
C:\WCR>Filel (CR

C:\WCR>File2 (CR

C:\WCR>File3 (CR

C:\WCR>Copy Filel+File2+File3 WCR (CR)

10.  C:\WCR>ERASE C:\WCR\FILE*.* (CR)

QUICKTEXT LOADING

WOWO~NOTOTHAE WP -

After completing Steps 1-10 above, you have a raw data file, WCR, in the
"C:\WCR" directory. This raw data file contains the records in the format of
Table 2. Steps 11-22 below cover the loading of this raw data file into the
QUICKTEXT data base management program. These steps assume you have already
installed QUICKTEXT on your machine according to tﬂe installation procedures
described in the QUICKTEXT documentation. QUICKTEXT is assumed to reside in

IIC:\QTII .

11. C:\WCR>COPY WCRHEAD+WCR WCRDB (CR)
12. C:\WCR>ERASE WCRHEAD (CR)
13. C:\WCR>ERASE WCR (CR)

Assuming QUICKTEXT is installed and resides in "C:\QT", you will need to
change to that directory.

14. C:\WCR>CD C:\QT (CR)
15. C:\QT>QT (CR)

When prompted for data base name respond with:

16. HELP (CR)




When prompted for directory pathname respond with:

17.  C:\QT (CR)
Now you are ready to create your QUICKTEXT data base.

18. Select a 1 for CREATE %CR)
19. Select a 2 for an ASCII text file (CR)

20. When prompted for the file name, type WCRDB (CR)

21. When prompted for directory pathname that file is on, type C:\WCR éCRg

22. When prompted for directory pathname to place WCR on, type C:\WCR (CR

Step 22 make take some time, depending on the s?eed of your machine.
Don’t panic, take a break. After your break, you will have a QUICKTEXT data
base called WCR on directory "C:\WCR". After leaving QUICKTEXT, you may
regain disk space by erasing the "WCRDB" file in "C:\WCR".

CONVERTING FROM OLDER VERSIONS

Version 2 of the WCR data base contains new records reflecting recent
publications. The structure of the records has also changed with Version 2.
The empty user-entry fields (i.e., UCODE, UKEY, and UNOTES) have been dropped
from our distribution, the TITLE and SOURCE fields have been replaced with a
CITATION field providing a complete citation including author and year of
publication, and the fields have been reordered to place all variable length
fields last for convenience with QUICKTEXT. We made these changes in response
to feedback from users of the previous version and feel that the improvement
is worth the cost. The cost involves creating difficulties for users of an
earlier version who have added information in the user-entry fields, modified
tEe st;ucture of the previous version themselves, or added new records
themselves.

If you are using an earlier version of QUICKTEXT you should replace it
with the copy of QUICKTEXT Version 2.0 tiat is included with this release of
the WCR data base. Even if you plan to Toad the raw data into some other data
base management software, you should consider instailing QUICKTEXT. This will
allow you to perform any necessary reformatting and merging of records from
different versions within QUICKTEXT to create an appropriate output file for
loading into some other data base management software.

The easiest way to upgrade to Version 2 of the WCR data base 7s to delete
a previous version and replace it with Version 2 as if you were installing
Version 2 as a new user. This 1s what you should do if you have not made
changes to an earlier version or if you are willing to abandon those changes.
If you wish to preserve changes made to a previous version, you have several
options, none of which are ideal. One option is to maintain several data
bases with different formats. You may select only those new records from
Version 2 by the values of the VERSION field and use that set to form a new
data base of only new records, continuing to use the older records in a
separate data base with a different structure.

If you want all records in a single data base, that data base must have a
common structure. Thus, you must change the structure of either the records
in the previous version or the records in the new version or both. You also
need to be concerned with duplicate records since the Version 2 release
contains all the records of the previous version as a complete replacement.



One option is to identify all the user-modified records from your previous
version (e.g., by se]ectin? on ITEM# or the UKEY, UCODE, or UNOTES fields) and
form a new data base of only those records you want to preserve. Then modify
the structure of this new data base and the Version 2 data base to a common
form. A common form might involve adding TITLE, UCODE, UKEY, and UNOTE fields
to the Version 2 records; renaming SOURCE to CITATION in the old modified
records, and reordering the fields to a common sequence. Records from both
§o¥rce§ could then be merged to a common data base and duplicate records
eleted. '



DISTRIBUTION FORMAT

Each bibliographic entry contains values for 16 fields (Table 1).
Keyword fields may contain multiple values for a given bibliographic entry.
These multiple values are delimited by a comma (","). Multiple line fields
contain less than 20 Tines of information; each 1line is limited to 70
characters. No subscripts or superscripts are used (e.g., m2 = m?). Multiple
lTine fields terminate with a Tine containing "$" in the first column. A Tine
containing "$$" in the first two columns designates end of Tast field and end

of entry (Table 2).

Table 1. Fields in the Wetland Creation/Restoration Data Base.

Name Keyword Length
(Item#) (No) (Field added by QUICKTEXT)
Author Yes Single line
Year No Single line
Version# No Single line
State _ Yes Single line
USFWS.Region Yes Single line
Ecoregion : Yes Single Tine
Study.type Yes Single line
Objective Yes Single line
Action Yes Single Tine
Wet.type Yes Single line
Time No Single Tine
Quant No Single line
Response Yes Multiple lines
Citation No Multiple lines
Pgenus Yes Multiple lines
Annotation No Multiple lines

®Item# is not included in flat file distribution format. It is added
automatically by QUICKTEXT during the installation.



Table 2. Raw data for a sample data base record in flat file format.

Field name Contents (sample)

Author ,ALLEN HH,

Year 1983

Version 2.01(A)

State ,OR, WA,

USFWS.Region 1,

Ecoregion , 3120,

Study.Type , TECHNIQUE,

Objective , EROSION,

Action , PLANT, STABIL,

Wet.Type ,L.-...,PO-EM1,L2-US2,P0-SS1,PO-FO01,

Time 0

Quant N

Response éVEG,SOIL,

Citation Allen, H.H. 1983. Planting techniques to stabilize
reservoir shoreline at Lake Wallula,
Oregon/Washington. Pages 1-3 in Environmental and
water quality operational studies. U.S. Army Corps
Eng. Waterways Exp. Stn., Vicksburg, MS, Info.
gxchange Bull. Vol. E-83-3.

Pgenus iSALIX,CAREX,PHALARIS,

Annotation This paper describes planting techniques used to

stabilize a sandy beach subject to wind and wave
action along the shoreline at Lake Wallula, OR/WA.
Ten woody and 15 herbaceous plant species were
transplanted in monotypic plots along 3 elevational
contours on the beach. A 1.2 m high snow fence was
erected in front of the plots in an attempt to
still any wave action. Four plots each of willow
fascines, willow mats, and reed rolls were tested.
A1l 3 techniques have been successively used for
stream bank stabilization in other studies;
however, the techniques failed at Lake Wallula.

The revised technique was a willow/fence
combination usinﬁ much earlier season willow stock
and willow switches planted upright to avoid

smothering by shifting sand. This modified
technique resulted in 75-100% survival and 135-138%
ggver increase.




DESCRIPTION OF FIELDS

AUTHOR

A comma precedes the first name entered. The author(s) of the article
are entered last name first, followed by a space and then the authors
initials. No periods follow the initials. Author names are separated by
commas, with no blank spaces on either side (Example: ,Cronin RJ,Peterson
MT, ).

YEAR
The publication year of the article.
VERSION#

This field tracks the version of the data base and specific records. The
version number of the data base is given first, followed by a period. A1l of
the records with the version 2 structure thus have a version number of 2. The
next number specifies the update set number of the particular record. Record
sets .0l and .02 were originally distribution with Version 1, record set .03
consists of records distributed for the first time in Version 2. The final
code is a letter enclosed in parentheses that tracks future editorial changes.
As of October, 1991, all records have a value of (A). If future editorial
changes are made the letter will change accordingly.

STATE

Location of the wetland or wetlands being created or restored. States
are preceded, separated, and followed by a comma. State names are abbreviated
according to U.S. postal code (Fig. 1.) Up to 10 states are Tisted
individually; more than 10 states (or general articles) are recorded as
"MANY." For articles or studies outside the U.S., this field contains the
name of the country in which the study was done. To search this field, use
commas with state abbreviations (Example: ,HI,) to avoid obtaining unwanted
information. For example, HI without commas appears in CHINA as well as in
Hawaii.



USFWS.REGION

o

This field specifies the U.S. Fish and Wildlife Service Region in which
the wetland or wetlands are Tocated. There are seven regions (Fig. 1).
"MANY" is used here when the article is general and applies to any or all
regions when regional Tocation is not specified in the article.

ECOREGION

This field codes the geographic focus of the article by ecoregion,
according to the Cowardin et al. (1979) modification of Bailey (1976)
(Fig. 2). Ecoregions are coded as "MANY" if there are more than 10, if none
are specified in the article, or if the article is general in content. This
field contains a blank space only if a foreign country is Tisted in the
"STATE" field. :

STUDY.TYPE

This keyword field describes the nature of the study or article by any
combination of the following keywords (delimited by commas):

PROGRAM. This refers to articles that emphasize the legal, regulatory,
institutional, or administrative aspects of wetland creation or restoration.
It includes the development of project guidelines, management plans or
programs, and federal/state policies.

OVERVIEW. This denotes a general survey or summary that does not report
specific results. Subjects for overview articles include general summaries of
wetland restoration projects; general reasons for the success or failure of
restoration efforts; site surveys; and overviews of costs, environmental
conditions, or functions of restored or created wetlands.

TECHNIQUE. Articles coded for "TECHNIQUE" emphasize methods or
procedures used in restoring or creating wetland areas. Some examples are
seedling culture, seedling anchoring, planting methods, propagation, aerial
photography, and techniques for improving water quality.

CASE. A case study describes or evaluates a particular wetland
creation/restoration at a specific site.



Fig. 1.

State abbreviations and FWS regions.
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COMPARATIVE. A "COMPARATIVE" article includes information on multiple
sites or actions. It may compare several case studies, evaluate similarities’
or differences in the results of several creation/restoration projects, or
examine similarities and differences between natural and artificial wetlands.

OBJECTIVE

The objective is the reason, emphasized in the text of the publication,
for the creation or restoration of a wetland. Usually it is based on the
functions performed by the wetland and resultant wetland values. There are:
eight keywords in this field; they appear in abbreviated form and are
delimited by commas. Any combination of keywords can be used.

HABITAT. The wetland creation/restoration effort results in enhanced
wetland habitat or food chain support for birds, mammals, fish, invertebrates,
reptiles, or amphibians.

HARVEST. The wetland creation/restoration effort is directed toward the
production of food or fiber (e.g., timber, wild rice, oysters, crayfish).

EROSION. The wetland is created/restored to control erosion or stabilize
shoreline and sediment.

HYDRO. This keyword refers to hydrologic value derived from the wetland
creation/restoration effort. The hydrologic functions of a wetland may
include flood control, water supply, groundwater recharge, or stormwater
retention.

WQUALITY. The created/restored wetland improves water quality through
filtration of contaminants such as heavy metals, sediment trapping, nutrient
sink functions, wastewater treatment, reduction of pollutant load from urban
or agricultural runoff, or uptake of dissolved pollutants by wetland plants.
This also refers to the clean-up of contaminated waters as part of the
restoration process.

EXPERIMENT. Creation or restoration activities were undertaken as part
of a formal experiment (may be laboratory or field).

INCIDENTAL. A wetland is created without intention or calculation, as a
consequence of some other project or action, such as construction of highways
or reservoirs.

12



GENERAL. "GENERAL" is a frequently coded objective. It is used when
specific objectives are not clearly identified. Some examples of "GENERAL"
include aesthetics, research, recreation, and replacement or compensation for
wetlands that have been damaged or destroyed (mitigation).

ACTION

This field describes the procedures, activities, and methods employed in
the creation or restoration of a wetland; such actions are undertaken to
achieve the objective(s) defined in the previously described field. This
category of action includes 15 keywords, described as follows, and abbreviated
as they appear in the data base. Keywords are delimited by commas.

LFORM. This is the modification of topography, landforming, and earth-
moving. Some examples are dike or levee construction or breaching, changing
the elevation of the site, channel construction or blocking, construction of
wildlife habitat features (ponds, nesting sites), backfilling, grading, and
contouring. -

SPOIL. This is a special case of LFORM involving the use of dredged
materials (spoil) for wetland creation (e.g., salt marsh creation on dredged
material, diking and filling with dredged material).

SEED. This is the dissemination of seeds by artificial means. It
includes the use of mulch as a seed source.

PLANT. The artificial introduction of plants as part of the wetland
creation or restoration process includes planting seedlings, transplants, or
cuttings.

SOIL. The addition of soil, including peat or topsoil, to the wetland
creation/restoration site, includes surface preparation such as disking or the
removal of debris and litter. Peat inoculation also may be coded as "seed" if
its role as a seed source is discussed.

STOCK. Stocking is the artificial introduction of animals to the wetland
project site.

HYDRO. This action refers to active manipulation of the hydrologic

regime such as stop-log spillway operation, drainage, or pumping. It does not
include those actions described under "LFORM".

13



BIOCIDE. The application of biocides is a management action to remove
undesirable species. For example, herbicides may be applied to remove
unwanted plant species prior to the planting of preferred species.

CUT. The removal of vegetation by thinning, cutting, or mowing is a
management action to maintain or encourage growth of desirable plant species.

FERT. Fertilization includes the application of chemical fertilizer,
hormones, rooting agents, or commercial growth regulators. For the purposes
of this data base, it does not include peat, topsoil, or organic matter; these
are entered under "SOIL".

FIRE. This keyword refers to the employment of prescribed burning as a

management tool in wetland creation, restoration, or maintenance.

STABIL. This keyword denotes the use of riprap, wave breaks, or mesh to
stabilize shoreline or substrate, or to reduce wave energy or stress. It also
includes containment structures (e.g., use of hay bales for containing dredged
material), concrete revetments, bulkheads, sod, and burlap for stabilization
of planted areas.

CONTAM. In some cases, the removal of existing contaminants (or sources
of contamination) is part of a wetland creation or restoration project. Water
guality improvements and site recovery following a major pollution event
(e.g., an oil spill) are included. This keyword also denotes the presence of
specific contaminants at the wetland site that may affect creation/restoration
activities or responses.

MODEL. This keyword describes the use of explicit spatial or temporal
models (e.g., simulation, optimization, vegetation mapping) for planning or
evaluating wetland creation or restoration projects. It includes the use of
aerial imagery for the analysis of community types.

LAB. This keyword refers to Taboratory or small plot experiments under
controlled conditions. It includes the evaluation of effects of salinity,
temperature, depth, and turbidity on plant growth; demonstration of vegetative
culture techniques; analysis of vegetative adaptation to low oxygen supply and
ammonia; and the determination of the viability, germination, and storage
requirements of seeds.

14



WET.TYPE

This field describes the subject wetland using National Wetland Inventory
codes (Cowardin et al. 1979) in a System subsystem-Class subclass format
(TabTle 3). The placeholder symbol "." is used when there is no identified or
specified entry for subsystem, class, or subclass. For example, E2-EM1
describes Estuarine intertidal-Emergent persistent. PO-EM describes
~Palustrine-Emergent with "." as a placeholder when no subclass (in this case,
persistent or nonpersistent) is specified. Note that because palustrine has
no subsystem modifiers, "0" always follows "P" as a placeholder. All records
contain an entry for wetland type. For general or overview articles or
reports, all five systems are 1isted (E.-.nvy Lo=nsny Ra=wusy PO.-...). The
term riparian (abbreviated RIPAR in the data base) has been added to this
field even though it is not part of the Cowardin et al. (1979) system.

Table 3. Codes used for wetland classification.

Classification Code
System Subsystem
Marine Subtidal M1
' Intertidal M2
Estuarine Subtidal El
Intertidal E2
Lacustrine Limnetic L1
Littoral L2
Riverine Tidal R1
Lower perennial R2
Upper perennial R3
Intermittent R4
Palustrine PO
Class Subclass
Emergent Persistent EMI
Nonpersistent EM2
Aquatic bed Algal AB1
Aquatic moss AB2
Rooted vascular AB3
Floating vascular AB4
Moss/Tichen Moss ML1
Lichen ML2

15



Table 3. Concluded.

Classification Code
Class Subclass
Scrub/shrub Broad-Tleaved deciduous 8§31
Needle-leaved deciduous SS2
Broad-Teaved evergreen 553
, Needle-leaved evergreen SS4
Forested Broad-leaved deciduous FO1
Needle-Teaved deciduous FO2
Broad-Tleaved evergreen FO3
Needle-leaved evergreen FO4
Unconsolidated bottom Cobble/gravel UB1
Sand UB2
Mud UB3
Organic uB4
Rock bottom Bedrock RB1
Rubble RB2
Streambed Bedrock SB1
Rubble SB2
Cobble/gravel SB3
Sand SB4
Mud SBS
Organic SB6
Vegetated SB7
Unconsolidated shore Cobble/gravel USl1
Sand us2
Mud us3
Organic us4
Vegetated US5
Rocky shore Bedrock RS1
Rubble RS2
Reef Coral RF1
Mollusk RF2
Worm RF3
Additional
Riparian RIPAR
Examples
Estuarine Spartina stand E2-EM]
Palustrine sago pondweed bed PO-AB3
Intermittent stream, unknown bed R4-...
Lake, unknown bottom L.-...

16



TIME. This field indicates the maximum time interval (in years) reported
for a particular study. It is rounded off to the nearest year. For example,
13 months would be entered as 1 year; 2 years 7 months would be entered as 3
years. A1l periods of time less than 1 year are recorded as 1 year. A "0O"
entry for time indicates that no time period was specified, the study is in
the preliminary or planning stages of development, or time period is not
applicable.

QUANT

A "Y" indicates that quantitative results are reported for one or more
response variables. A "N" indicates that no quantitative results are
reported.
RESPONSE

This field describes reactions to or results of the creation/restoration
effort in terms of variables that can be measured, monitored, or evaluated.
The observed results of the project, data collection, and monitoring are
included in this field. Keywords are delimited by commas; any combination of

keywords can be used.

NGBIRDS. This group includes all nongame birds except shorebirds and
nongame waterfowl.

WFOWL. This group includes waterfowl and all game birds.

SHOREB. This group includes all wading birds, seabirds, and other
shorebirds.

MAMMALS. This group includes all mammals.
AMPHIB. A1l amphibians are included in this group.
REPT. -Al1 reptiles are included in this group.

INVERTS. This group includes all invertebrates, except shellfish of
commercial value. It also includes all mosquito control responses.

SHELLF. This group consists exclusively of shellfish with commercial

17



FISH. This group includes all fish.

VEG. Responses may be recorded for natural vegetation or artificially
established vegetation. Examples of responses include survival rate, growth
rate, biomass, species diversity, colonization success, and tolerance to

flooding.

HUSE. This refers to human use of the created or restored wetland. It
includes recreation, education, research, and aesthetic appeal.

HYDRO. This keyword denotes the measurement of hydrologic variables:
flood control, hydroperiod, water supply, flow stabilization, groundwater
recharge or discharge, and stormwater retention.

SOIL. This keyword describes the physical characteristics of soil and
sediment, such as temperature, elevation, and shoreline or sediment
stabilization. :

WQUAL. Water quality measurements include turbidity, temperature,
trophic state, sediment trapping, and monitoring of pH, ammonia, BOD,
dissolved oxygen, and nutrients.

ECON. This keyword indicates that an article contains some specific
reference to the economics of the restoration/creation project. Examples
include economic analysis; cost comparisons; dollar benefits; Tabor
requirements; costs of monitoring, labor, planting, or equipment; criteria for
estimating project costs; economic impacts of restoration efforts; project
costs; economic impacts of restoration efforts; and project feasibility.

CHEM. Chemical concentrations are measured or monitored for other
variables in the response field, such as vegetation, water quality, or soil.
Thus, "CHEM" is always coded with other keywords such as "VEG", "WQUAL", or
"SOIL".

SUCCESS. This keyword denotes specific information regarding the
evaluation of the success of a wetland restoration or creation project. It
may include monitoring a site over a Tonger than usual period of time,
guidelines for determining mitigation success, an evaluation of restoration or
creation results in terms of actual wetland functions and values, or
development of criteria for success.

18



CITATION

This field consists of the bibliographic citation. It replaces the
Source and Title fields in the earlier version of the data base and includes
information from the Author and Year field to form a complete citation.

PGENUS

This field describes the plants that are significant in a particular
study; only the genus is recorded. "MANY" may be used alone or at the end of
a Tist when a Targe number of plants are included in the text or tables of a
publication.

ANNOTATION

The annotation is a brief summary or description of the article; it is
generally 9-14 lines in length, and at a level of originality and fair use not
requiring copyright permission. The annotation includes site descriptions and
important details not described by the keywords or other fields of the data
base. Study results and recommendations are briefly presented. Under no
conditions should the ANNOTATION field be used as a substitute for reading the
actual publication, It is provided only as an aid in determining whether a
particular publication would be pertinent.
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DATA BASE USE

Information searches using the wetland creation/restoration data base
will usually be designed to produce lists of articles containing specific
information, even though other types of reports can be generated. The
following examples illustrate several types of searches and reports. For each
example, a summary chart is presented to illustrate search strategy and report
information. These examples were implemented using QUICKTEXT.

1 List article titles and annotations that describe the planting of
mangroves in Florida.

FIELDS KEYWORDS OR VALUES

ACTION PLANT, SEED

PGENUS AVICENNIA, RHIZOPHORA, LAGUNCULARIA
STATE FL

REPORT: CITATION, ANNOTATION

Explanation:

First, articles that describe planting activities are selected, using the
field "ACTION" and the keywords "PLANT" and "SEED". The next field to be
chosen describes what is being planted; using the field "PGENUS", the three
mangrove genera are selected: "AVICENNIA", "RHIZOPHORA", "LAGUNCULARIA".
Articles containing information on the planting of any one or combination of
these genera will be selected. Finally, location of these planting efforts is
specified by using the field "STATE" and the state abbreviation for Florida,
FL.

This information is ready for reporting; in this case, the report format
includes the citation of the article and the annotation (Appendix: Report 1).
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2. List citations for articles containing cost information on dredged spoil
material sites.

FIELDS ' KEYWORDS OR VALUES
RESPONSE ECON
ACTION SPOIL

REPORT: CITATION

Explanation:

"RESPONSE" is the first field chosen; the keyword "ECON" is then
specified. Information regarding dredged spoil material sites is obtained by
selecting the "ACTION" field and specifying the keyword "SPOIL". Articles
meeting this combination of criteria can then be reported. For this example,
the report consists only of the citation (Appendix: Report 2).

3, ~List the articles reporting information on the growth of Spartina after
at Teast 2 years of monitoring at wetland sites on the East coast.

FIELDS KEYWORDS OR _VALUES

RESPONSE VEG

PGENUS SPARTINA

TIME >2

ECOREGION ACADIAN, VIRGINIAN, CAROLINIAN, WEST INDIAN

REPORT: AUTHOR, TIME, STATE, CITATION

Explanation:

First, those articles that refer to the monitoring of plant growth are
selected using the "RESPONSE" field, with "VEG" as the keyword. This set is
further defined by the selection of the field "PGENUS", with the descriptor
"SPARTINA". The combination of these two will produce a Tist of all articles
that refer to projects concerned with the growth of Spartina. The "TIME"
field is selected for all values greater than or equal to 2 years.

Finally, East Coast locations are specified by using the "ECOREGION"
field and selecting for the coastal descriptors "ACADIAN", "VIRGINIAN",
"CAROLINIAN", and "WEST INDIAN". Articles containing any one or a combination
of these ecoregions will be selected. For report purposes, the set described
here is reported as AUTHOR, TIME, STATE, and CITATION using the "MANAGE"
format option in QUICKTEXT (Appendix: Report 3).
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4. Select articles that describe programs or provide overviews regarding
wetland projects for which at Teast one major stated purpose was the
creation or restoration of habitat for wildlife.

FIELDS KEYWORDS OR VALUES

STUDY.TYPE PROGRAM, OVERVIEW

OBJECTIVE HABITAT

RESPONSE NGBIRDS, SHROEB, WFOWL, FISH, REPT, AMPHIB, MAMMALS,
INVERT

REPORT: CITATION

Explanation:

The first field selected is STUDY.TYPE, with the keywords "PROGRAM" and
"OVERVIEW" describing the nature of the study. Then OBJECTIVE is selected,
with the keyword "HABITAT". So far this produces a list of all program or
overview articles describing projects containing wetlands that were restored
or created for habitat improvement purposes. This set of information is then
further defined by the selection of the RESPONSE field, using the keywords:
"NGBIRDS" (nongame birds), "SHOREB" (shorebirds), and "WFOWL" (waterfowl),
"FISH", "INVERT", "MAMMALS", "AMPHIB", and "REPT".

For this report, the CITATION anc RESPONSE fields are listed using the
"MANAGE" format option in QUICKTEXT (Appendix: Report 4).
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APPENDIX

The first one or two pages of each of the following QUICKTEXT reports is
included in this appendix:

Report 1: Mangrove Planting in Florida (total: 31 records).

Report 2: Cost Information: Dredged Material Disposal Sites (total: 51
records).

Report 3: Spartina Growth (total: 61 records).

Report 4: Wildlife Habitat Restoration (total: 111 records).
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REPORT 1. Mangrove planting in Florida.

CITATION: Banner, A. 1977. Revegetation and maturation of restored shoreline
in the Indian River, Florida. Pages 13-42 in R. Lewis and D.
Cole, eds. Proceedings of the fourth annual conference on
restoration of coastal vegetation in Florida. Hillsborough
Comm. Coll., Tampa, FL.

ANNOTATION: This paper describes the restoration of severely disturbed
shoreline (sterile sand substrate) in a shallow cove along the
shore of the Indian River, FL. Alternating segments of shoreline
were planted with mangroves, cordgrass, or both. Unplanted
sections served as controls. Accretion of organic matter
(especially in areas planted with Spartina) was monitored.
Spartina plantings flourished, as did Ruppia interspersed with
Halophila and drift algae. The seagrasses attracted various
invertebrates (mostly detritus consumers), fish, and wading birds.
Mangrove plantings were not as successful; colonization rates are
presented in a series of tables.

CITATION: Beeman, S., and L. Greenfield. 1985. Monitoring of two artificial
waterway systems in Jupiter, Florida. Pages 37-46 in F.J. Webb,
ed. Proceedings of the twelfth annual conference on wetland
restoration and creation. Hillsborough Commun. Col1:, Tampa, FL.
ANNOTATION: This article summarizes the results of revegetation efforts at
artificial waterways in Jupiter, FL. Spartina alterniflora and
Rhizophora mangle proliferated initially; populations then
stabilized to comprise 55% of the total plant community. The
establishment of proper elevations relative to tidal fluctuations
was a significant factor in successful wetland establishment.
Fauna in these artificial waterways and marshes were similar to
those in nearby natural areas. Dissolved oxygen, temperature,
salinity, nutrients, and pH were measured regularly. Heavy metals
and protein content were measured in Spartina. The permeability
and ion exchange capacity of sediments also were monitored.
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CITATION: Birkitt, B. 1984. Considerations for the functional restoration
of impounded wetlands. Pages 44-59 in F.J. Webb, ed. Proceedings
of the tenth annual conference on wetland restoration and
creation. Hillsborough Commun. Coll., Tampa, FL. '

ANNOTATION: Management plans are being developed for impounded marsh and
mangrove areas along Florida’s East Coast. These areas were
impounded for mosquito control; management plans include
maintenance of mosquito control as well as restoration of some
natural wetland functions (e.g., fisheries). Primary restoration
objectives are: (1) maintenance or reestablishment of wetland
vegetation; (2) restoration of estuary-marsh water flows (tidal
exchange) and biotic exchange; and (3) water quality improvement.
Most changes are expected to occur through water level
manipulation (i.e., seasonal opening of impoundments, lowering of
impounded water levels, improved water circulation, and occasional
overflooding of the marsh area).

CITATION: Carlton, J.M. 1974. Land-building and stabilization by
mangroves. Environ. Conserv. 1(4):285-294.

ANNOTATION: This article provides an overview of mangroves in terms of their
use for land-building and shoreline stabilization, particularly
at several sites along the FL coast. An overview of planting
methods and case studies generated the following: (1) mangrove
seedlings raised in the lab can Tater be successfully planted in
the field; (2) larger (1-5 m) mangroves have the best survival
rate as transplants; (3) black mangroves are more tolerant of
cold temperatures and disturbed substrate than red mangroves and
also produce pneumatophores more rapidly and thus may be the
more useful species; and (4) mangroves can be useful for substrate
stabilization (e.g., with planned filling and seawall construction
projects).

CITATION: Crewz, D.W., and M.D. Moffler. 1984. An evaluation of air-layering
with three species of mangroves. Pages 46-61 in F.J. Webb, ed.
Proceedings of the eleventh annual conference on wetland
restoration and creation. Hillsborough Commun. Coll., Tampa, FL.

ANNOTATION: Air-layering was effective for the propagation of white mangroves,
but not for black or red mangroves. Production of air layers may
take a year; white mangrove forms an adequate root system in 4-6
months. Application of hormones and osmotic agents had no
significant effects on rooting of mangroves.
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REPORT 2. Cost information on dredged material disposal sites.

CITATION: Allen, H.H., E.J. Clairain, R.J. Diaz, A.W. Ford, L.F. Junt, and
B.R. Wells. 1978. Habitat development field investigations--
Bolivar Peninsula Marsh and upland habitat development site,
Galveston, Texas: summary report. U.S. Army Corps Eng.

Waterways Exp. Stn., Environ. Lab., Vicksburg, MS, Tech.
Rep. D-78-15. 73 pp.

CITATION: Allen, H.H., and J.W. Webb. 1982. Influence of breakwaters on
artificial salt marsh establishment on dredged material.
Pages 18-35 in F.J. Webb, ed. Proceedings of the ninth annual
conference on wetland restoration and creation. Hillsborough
Commun. Coll., Tampa, FL.

CITATION: Allen, H.H., J.W. Webb, and S.0. Shirley. 1984. Wetlands
development in moderate wave-energy climates. Pages 943-955 in
R.L. Montgomery and J.W. Leach, eds. Dredging and dredged
material disposal. Vol. 2. Proc. Dredging ‘84 Conf.,
Am. Soc. Civil Eng., New York.

CITATION: Anderson, B.W., and R.D. Ohmart. 1985. Riparian revegetation
as a mitigating process in stream and river restoration.
Pages 41-79 in J.A. Gore, ed. The restoration of rivers and
streams. Butterworth Pubi., Boston, MA.

CITATION: Anderson, B.W., and R.D. Ohmart. 1979. Riparian revegetation:
an approach to mitigating for a disappearing habitat in the
southwest. Pages 481-487 in G.A. Swanson, tech. coord. The
mitigation symposium: a national workshop on mitigating Tosses
of fish and wildlife habitat. U.S. For. Serv. Gen. Tech.

Rep. RM-65.

CITATION: Anderson, B.W., and R.D. Ohmart. 1982. Revegetation for
wildlife enhancement along the Lower Colorado River.
U.S. Dept. Interior, Bur. Reclam., Boulder City, NV,
Contract No. 7-07-30-V0009. 215 pp.

CITATION: Branch, W.L. 1985. Design and construction of replacement
wetlands on lands mined for sand and gravel. Pages 173-179
in R.P. Brooks, D.E. Samuel, and J.B. Hill, eds. Wetlands and
water management on mined lands, proceedings of a workshop.
Pennsylvania St. Univ., School For. Resour., University Park.
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CITATION: Churchill, A.C., A.E. Cok, and M.I. Riner. 1978. Stabilization of

subtidal sediments by the transplantation of the seagrass
Zostera marina L. Adelphi Univ., New York Sea Grant Program,
Oakdale, NY, Rep. Ser. RS-78-15. 48 pp.

CITATION: Clewell, A.F. 1981. Vegetational restoration techniques on
reclaimed phosphate strip mines in Florida. Wetlands 1:158-170.

CITATION: Coastal Zone Resources Corporation. 1976. Identification of
relevant criteria and survey of potential application sites for
artificial habitat creation. Vol. I. Relevant criteria for
marsh-island site selection and their application. U.S. Army
Corps Eng., Waterways Exp. Stn., Environ. Lab., Vicksburg, MS,
Contract Rep. D-76-2. 173 pp.

CITATION: Daiber, F.C. 1986. Dredge material for wetland restoration.
Pages 140-177 in F.C. Daiber, ed. Conservation of tidal marshes.

Van Nostrand Reinhold Co., New York.

CITATION: Disano, J., B.W. Anderson, and R.D. Ohmart. 1984. Irrigation
systems for riparian zone revegetation. Pages 471-476 in
R.E. Warner and K.M. Hendrix, eds. California riparian systems:
ecology, conservation, and productive management. Univ.
California Press, Berkeley, California Water Resour. Rep.
No. 55.
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REPORT 3. Spartina growth.

<AUTHOR> ,BEEMAN S, <TIME> 5  <STATE> ,FL,

<CITATION>

Beeman, S. 1983. Techniques for the creation and maintenance of
intertidal saltmarsh wetlands for landscaping and shoreline
protection. Pages 33-43 in F.J. Webb, ed. Proceedings of the
tenth annual conference on wetland restoration and creation.
Hillsborough Commun. Coll., Tampa, FL.

<AUTHOR> ,BEEMAN S,GREENFIELD L, <TIME> 5  <STATE> ,FL,

<CITATION>

Beeman, S., and L. Greenfield. 1985. Monitoring of two artificial
waterway systems in Jupiter, Florida. Pages 37-46 in F.J. Webb,
ed. Proceedings of the twelfth annual conference on wetland
restoration and creation. Hillsborough Commun. Coll., Tampa, FL.

<AUTHOR> ,BENNER CS,KNUTSON PL,BROCHU RA,HURME AK, <TIME> 8 <STATE> ,NC,
<CITATION>
Benner, C.S., P.L. Knutson, R.A. Brochu, and A.K. Hurme. 1982.

Vegetative erosion control in an oligohaline environment:

Currituck Sound, North Carolina. Wetlands 2:105-117.

<AUTHOR> ,BONGIORNO SF,TRAUTMAN JR,STEINKE TJ,KAWA-RAYMOND S,WARNER D,

<TIME> 4  <STATE> ,CT,

<CITATION>

Bongiorno, S.F., J.R. Trautman, T.J. Steinke, S. Kawa-Raymond, and
D. Warner. 1984. A study of restoration in Pine Creek salt marsh,
Fairfield, Connecticut. Pages 11-23 in F.J. Webb, ed. Proceedings
of the eleventh annual conference on wetland restoration and
creation. Hillsborough Commun. Coll., Tampa, FL.

<AUTHOR> ,BROOME SW,CRAFT CE,SENECA ED, <TIME> 4  <STATE> ,NC,

<CITATION> |

Broome, S.W., C.E. Craft, and E.D. Seneca. 1988. C(Creation and
development of brackish-water marsh habitat. Pages 197-205 in
J. Zelazny and J.S. Feierabend, eds. Increasing our wetland
resources, proceedings of a conference. Natl. Wildl. Fed.,
Washington, DC.
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<AUTHOR> ,BROOME SW,SENECA ED,WOODHOUSE WW JR., <TIME> 3 <STATE> ,NC,

<CITATION> ’

Broome, S.W., E.D. Seneca, and W.W. Woodhouse, Jr. 1982,
Establishing brackish marshes on graded upland sites in
North Carolina. Wetlands 2:152-178.

<AUTHOR> ,BROOME SW,WOODHOUSE WW,SENECA ED,  <TIME> 4  <STATE> ,NC,

<CITATION>

Broome, S.W., W.W. Woodhouse, Jr., and E.D. Seneca. 1974.
Propagation of smooth cordgrass, Spartina alterniflora, from
seed in North Carolina. Chesapeake Sci. 15(4):214-221.

<AUTHOR> ,BRUNORI CR, <TIME> 3  <STATE> ,MD,

<CITATION>

Brunori, C.R. 1988. Examples of wetland creation and enhancement
in Maryland. Pages 306-313 in J. Zelazny and J.S. Feierabend,
eds. Increasing our wetland resources, proceedings of a
conference. Natl. Wildl. Fed., Washington, DC.

<AUTHOR> ,CHANEY AH,CHAPMAN BR,KARGES JP,NELSON DA,SCHMIDT RR,THEBEAU LC,

<TIME> 2  <STATE> ,TX,

<CITATION>

Chaney, A.H., B.R. Chapman, J.P. Karges, D.A. Nelson, R.R. Schmidt,
and L.C. Thebeau. 1978. The use of dredged material islands by
colonial seabirds and wading birds in Texas. U.S. Army Corps Eng.
Waterways Exp. Stn., Vicksburg, MS, Tech. Rep. D-78-8. 238 pp.

<AUTHOR> ,CRAFT CE,BROOME SW,SENECA ED, <TIME> 3  <STATE> ,NC,

<CITATION>

Craft, C.E., S.W. Broome, and E.D. Seneca. 1988. The role of
transplanted marshes in processing nitrogen, phosphorus and
organic carbon in estuarine waters. Pages 327-332 in J. Zelazny
and J.S. Feierabend, eds. Increasing our wetland resources,
proceedings of a conference. Natl. Wildl. Fed., Washington, DC.

30



REPORT 4. Wildlife habijtat restoration.

CITATION: Anderson, B.W., and R.D. Ohmart. 1979. Riparian revegetation:
an approach to mitigating for a disappearing habitat in the
southwest. Pages 481-487 in G.A. Swanson, tech. coord. The
mitigation symposium: a national workshop on mitigating losses
of fish and wildlife habitat. U.S. For. Serv. Gen. Tech.

Rep. RM-65.

CITATION: Atlantic Waterfowl Council. 1959. An illustrated small marsh
construction manual based on standard designs. Vermont Fish
Game Serv., Montpelier. 153 pp.

CITATION: Baldwin, W.P. 1967. Impoundments for waterfowl on South Atlantic
and Gulf coastal marshes. Pages 127-133 in J.D. Newsom, ed.
Proceedings of the marsh and estuary management symposium.

Louisiana St. Univ., Baton Rouge.

CITATION: Baskett, R.K. 1988. Grand Pass Wildlife Area, Missouri: modern
wetland restoration strategy at work. Pages 220-224 in
J. Zelazny and J.S. Feierabend, eds. Increasing our wetland
resources, proceedings of a conference. Natl. Wildl. Fed.,
Washington, DC.

CITATION: Bays, J.S. 1983. Zooplankton/trophic state relationships and the
potential for prediction of ecosystem structure in reclaimed
Florida lakes. Pages 17-32 in F.J. Webb, ed. Proceedings of the
tenth annual conference on wetland restoration and creation.
Hi11sborough Commun. Coll., Tampa, FL.

CITATION: Bjork, S. 1977. Recovery and restoration of damaged lakes in
Sweden. Pages 110-133 in J. Cairns, Jr., K.L. Dickson, and’
E.E. Herricks, eds. Recovery and restoration of damaged
ecosystems. Univ. Press Virginia, Charlottesville.

CITATION: Bradley, B.0., and A.H. Cook. 1951. Small marsh development in
New York. Trans. N. Am. Wildl. Conf. 16:251-266.

CITATION: Brunori, C.R. 1988. Examples of wetland creation and enhancement
in Maryland. Pages 306-313 in J. Zelazny and J.S. Feierabend,
eds. Increasing our wetland resources, proceedings of a
conference. Natl. Wildl. Fed., Washington, DC.
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