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APPLICATION FOR 
OMB Approval No. 0348-0043 

FEDERAL ASSISTANCE 2. DATE SUBMITTED Applicant Identifier 

1. TYPE OF SUBMISSION: I Preapplication 

3. DATE RECEIVED BY STATE State Application Identifier 

Oplication 
Construction 0 Construction 

I 0 Non-Construction 

4. DATE RECEIVED BY FEDERAL AGENCY Federal Identifier 

~on-Construction 
5. APPLICANT INFORMATION 

Legal Name: Organizational Unit: 

University of Miami Rosenstiel School of Marine & Atmos. Science 
Address (give city, county, State, and zip wde): Name and telephone number of person to be contacted on matters involvin 

' 4600 Rickenbacker Cswy. this application (give area code) 
Technical: Dr. Jerald Ault (305) 361-4181 

Miami, FL 33149 Admin.: Catherine S. Wright(305) 361-4181 
6. EMPLOYER IDENTIFICATION NUMBER (EIN): 7. TYPE OF APPLICANT: (enter appropriate letter in box) 

LBil [§]6!2[4~415181 
A. State H. Independent School Dist 
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8. TYPE OF APPLICATION: B. County l. State Controlled Institution of Higher Learning 

E) New 0 Continuation 0Revision C. Municipal J. Private University 

D. Township K. Indian Tribe 

If Revision, enter appropriate letter(s) in box(es) =:J E. Interstate L. Individual 

F. lntermunicipal M. Profit Organization 

A. Increase Award B. Decrease Award C. Increase Duration G. Special District N. Other (Specify) 

D. Decrease Duration Other( specify): 
9. NAME OF FEDERAL AGENCY: 

DOC, NOAA, Coastal Ocean Program 

10. CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBER: .11. DESCRIPTIVE TITLE OF APPLICANT'S PROJECT: 
I 

•4 L?la. SFP 2002: Reef Fish Community Dynamics 

TITLE: Coastal Ocean Program 
12. AREAS AFFECTED BY PROJECT (Cities, Counties, States, etc.): 

Monroe & Miami-Dade Counties, Florida 

1
13. PROPOSED PROJECT 14. CONGRESSIONAL DISTRICTS OF: 

Start Date I Ending Date a. Applicant !b. Project 
311101 2/28/04 18 ! 18 ! 

15. ESTIMATED FUNDING: 16. IS APPUCATION SUBJECT TO REVIEW BY STATE EXECUTIVE 

ORDER 12372 PROCESS? 
a. Federal $ 00 

84,600 a. YES. THIS PREAPPLICATIONfAPPLICATION WAS MADE 
b. Applicant $ 00 AVAILABLE TO THE STATE EXECUTIVE ORDER 12372 

PROCESS FOR REVIEW ON: 
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OMS Approval No. 0348-0040 

ASSURANCES • NON-CONSTRUCTION PROGRAMS 

:ublic ~eporting bu~den f~r :his collection of information is estimated to average 15 minutes per response, including time for reviewing 
:nstructl~ns, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of 
mforn:at1on: Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for 
reduc1ng th1s burden, to the Office of Management and Budget, Paperwork Reduction Project (0348-0040), Washington, DC 20503. 

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. 
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. 

NOTE: Certain of these assurances may not be applicable to your project or program. If you have questions, please contact the 
awarding agency. Further, certain Federal awarding agencies may require applicants to certify to additional assurances. If such 
is the case, you will be notified. 

As the duly authorized representative of the applicant, I certify that the applicant: 

1. Has the legal authority to apply for Federal assistance 
and the institutional, managerial and financial capability 
(including funds sufficient to pay the non-Federal share 
of project cost) to ensure proper planning, management 
and completion of the project described in this 
application. 

2. Will give the awarding agency, the Comptroller General 
of the United States and. .if appropriate, the State. 
through any authorized representative, access to and 
the right to examine all records. books, papers, or 
documents related to the award; and will establish a 
proper accounting system in accordance with generally 
accepted accounting standards or agency directives. 

3. Will establish safeguards to prohibit employees from 
using their positions for a purpose that constitutes or 
presents the appearance of personal or organizational 
conflict of interest, or personal gain. 

4. Will initiate and complete the work within the applicable 
time frame after receipt of approval of the awarding 
agency. 

5. Will comply with the Intergovernmental Personnel Act of 
1970 (42 U.S.C. §§4728-4763) relating to prescribed 
standards for merit systems for programs funded under 
one of the 19 statutes or regulations specified in 
Appendix A of OPM's Standards for a Merit System of 
Personnel Administration (5 C.F.R. 900, Subpart F). 

6. Will comply with aU Federal statutes relating to 
nondiscrimination. These include but are not limited to: 
(a) Title VI of the Civil Rights Act of 1964 (P.L. 88-352) 
which prohibits discrimination on the basis of race, color 
or national origin; (b) Title IX of the Education 
Amendments of 1972, as amended (20 U.S.C. §§1681-
1683, and 1685-1686), which prohibits discrimination on 
the basis of sex; (c) Section 504 of the Rehabilitation 

Previous Edition Usable 

Act of 1973, as amended (29 U.S.C. §794}, which 
prohibits discrimination on the basis of handicaps; (d) 
the Age Discrimination Act of 1975, as amended (42 
U.S.C. §§6101-6107), which prohibits discrimination 
on the basis of age; (e) the Drug Abuse Office and 
Treatment Act of 1972 (P.L 92-255), as amended, 
relating to nondiscrimination on the basis of drug 
abuse; (f). the Comprehensive Alcohol Abuse and 
Alcoholism Prevention, Treatment and Rehabilitation 
Act of 1970 (P.L. 91-616). as amended, relating to 
nondiscrimination on the basis of alcohol abuse or 
alcoholism; (g) §§523 and 527 of the Public Health 
Service Act of 1912 (42 U.S.C. §§290 dd-3 and 290 ee 
3), as amended, relating to confidentiality of alcohol 
and drug abuse patient records; (h) Title VIII of the 
Civil Rights Act of 1968 (42 U.S.C. §§3601 et seq.), as 
amended, relating to nondiscrimination in the sale, 
rental or financing of housing; (i) any other 
nondiscrimination provisions in the specific statute(s) 
under which application for Federal assistance is being 
made; and, 0) the requirements of any other 
nondiscrimination statute(s) which may apply to the 
application. 

7. Will comply, or has already complied, with ·the 
requirements of Ti1les II and Ill of the Uniform 
Relocation Assistance and Real Property Acquisition 
Policies Act of 1970 (P.L. 91-646) which provide for 
fair and equitable treatment of persons displaced or 
whose property is acquired as a result of Federal or 
federally-assisted programs. These requirements apply 
to all interests in real property acquired for project 
purposes regardless of Federal participation in 
purchases. 

8. Will comply, as applicable, with provts1ons of the 
Hatch Act (5 U.S.C. §§1501-1508 and 7324-7328) 
which limit the political activities of employees whose 
principal employment activities are funded in whole or 
in part with Federal funds. 

Authorized for Local Reproduction 
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9. Will comply, as applicable, with the provisions of the Davis­
Bacon Act (40 U.S. C. §§276a to 276a-7), the Copeland Act 
(40 U.S.C. §276c and 18 U.S.C. §874), and the Contract 
Work Hours and Safety Standards Act (40 U.S.C. §§327-
333), regarding labor standards for federally-assisted 
construction subagreements. 

10. Will comply, if applicable, with flood insurance purchase 
requirements of Section 102(a) of the Flood Disaster 
Protection Act of 1973 (P.L. 93-234) which requires 
recipients in a special flood hazard area to participate in the 
program and to purchase flood insurance if the total cost of 
insurable construction and acquisftion is $10,000 or more. 

11. Will comply with environmental standards which may be 
prescribed pursuant to the following: (a) institution of 
environmental quality control measures under the National 
Environmental Policy Act of 1969 (P.L. 91-190) and 
Executive Order (EO) 11514; (b) notification of violating 
facilities pursuant to EO 11738; (c) protection of wetlands 
pursuant to EO 11990; (d) evaluation of flood hazards in 
floodplains in accordance with EO 11988; (e) assurance of 
project consistency with the approved State management 
program developed under the Coastal Zone Management 
Act of 1972 (16 U.S.C. §§1451 et seq.); (f) conformity of 
Federal actions to State (Clean· Air) lmplementatioo Plans 
under Section 176(c) of the Clean Air Act of 1955, as 
amended (42 U.S.C. §§7401 et seq.); (g) protection of 
underground sources of drinking water under the Safe 
Drinking Water Act of 1974, as amended (P.L 93-523); 
and, (h) protection of endangered species under the 
Endangered Species Act of 1973, as amended (P.L 93-
205). 

/SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL 

~Q~-
APPLICANT ORGANIZATION 

University of Mlami/RSMAS 

12. Will comply with the Wild and Scenic Rivers Act of 
1968 (16 U.S.C. §§1271 et seq.) related to protecting 
components or potential components of the national 
wild and scenic rivers system. 

13. Will assist the awarding agency in assuring compliance 
with Section 1 06 of the National Historic Preservation 
Act of 1966, as amended (16 U.S.C. §470), EO 11593 
(identification and protection of historic properties), and 
the Archaeological and Historic Preservation Act of 
1974 (16 U.S.C. §§469a-1 et seq.). 

14. Will comply with P.L. 93-348 regarding the protection of 
human subjects involved in research, development, and 
related activities supported by this award of assistance. 

15. Will compty with the Laboratory Animal Welfare Act of 
1966 (P.L. 89-544, as amended, 7 U.S.C. §§2131 et 
seq.) pertaining to the care, handling, and treatment of 
warm blooded animals held for research, teaching, or 
other activities supported by this award of assistance. 

16. Will comply with the Lead-Based Paint Poisoning 
Prevention Act (42 U.S.C. §§4801 et seq.) whiqh 
prohibits the use of lead-based paint in construction or 
rehabilitation of residence structures. 

17. Will cause to be performed the required financial and 
compliance audits in accordance with the Single Audit 
Act Amendments of 1996 and OMB Circular No. A-133, 
"Audits of States, Locel Governments, and Non-Profit 
Organizations." 

18. Will comply with aU applicable requirements of all other 
Federal laws, executive orders, regulations, and policie 
governing this program. 

[TITLE 

1 Dean 
I 

DATE SUBMITTED 

November 21,2001 
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UNITED STATES DEPARTMENT OF COMMERCE 

CERTIFICATIONS REGARDING DEBARMENT, SUSPENSION AND 
OTHER RESPONSIBILITY MA TIERS; DRUG-FREE WORKPLACE REQUIREMENTS 

AND LOBBYING 

Applicants should refer to the regulations cited below to determine the certification to which they are required to attest. 
Applicants should also review the instructions for certification included in the regulations before completing this form. 
Signature on this form provides for compliance with certification requirements under 15 CFR Part 26, "Governmentwide 
Debannent and Suspension (Nonprocurement)" and "Governmentwide Requirements for Drug-Free Workplace" and 15 CPR 
Part 28, "New Restrictions on Lobbying." The certifications shall be treated as a material representation of fact upon which 
reliance will be placed when the Department of Commerce detennines to award the covered transaction, grant, or cooperative 
agreement. 

1. DEBARMENT, SUSPENSION AND OTHER 
RESPONSIBILITY MA TIERS 

As required by Executive Order 12549, Debarment and 
Suspension, and implemented at 15 CFR Part 26, for 
prospective participants in primary covered transactions, as 
defined at 15 CFR Part 26, Sections 26.105 and 26.110 -

(1) The prospective primary participant certifies to the best 
of its knowledge and belief, that it and its principals: 

(a) Are not presently debarred, suspended, proposed for 
debarment, declared ineligible, or voluntarily excluded from 
covered transactions by any Federal department or agency; 

(b) Have not within a three-year period preceding this 
proposal been convicted of or had a civil judgment rendered 
against them for commission of fraud or a criminal offense in 
connection with obtaining, attempting to obtain, or 
performing a public (Federal, State or local) transaction or 
contract under a public transaction; violation of Federal or 
State antitrust statutes or commission of embezzlement, 
theft. forgery, bribery, falsification or destruction of records, 
making false statements, or receiving stolen property; 

(c) Are not presently indicted for or otherwise criminally or 
civilly charged by a governmental entity (Federal, State or 
local) with commission of any of the offenses enumerated in 
paragraph (1 )(b) of this certification; and 

(d) Have not within a three-year period preceding this ap­
plication/proposal had one or more public transactions 
(Federal, State or local) terminated for cause or default. 

(2) Where the prospective primary participant is unable to 
certify to any of the statements in this certification, such 
prospective participant shall attach an explanation to this 
proposaL 

2. DRUG-FREE WORKPLACE REQUIREMENTS 
Alternate I. Grantees Other Than Individuals 

As required by the Drug-Free Workplace Act of 1988, and 
implemented at 15 CFR Part 26, Subpart F, for grantees, as 
defined at 15 CFR Part 26, Sections 26.605 and 26.610-

A. The grantee certifies that 11 will or will continue to provide 
a drug-free workplace by: 

(a) Publishing a statement notifying employees that the un­
lawful manufacture, distribution, dispensing, possession, or 
use of a controlled substance is prohibited in the grantee's 

ADMINISTRATICNIIPSG ELECTRONIC FORM 

workplace and specifying the actions that will be taken 
against employees for violation of such prohibition; 

(b) Establishing an ongoing drug-free awareness program 
to inform employees about-

( 1) The dangers of drug abuse in the workplace; 

(2) The grantee's policy of maintaining a drug-free 
workplace; 

(3) Any available drug counseling, rehabilitation, and em­
ployee assistance programs: and 

(4) The penalties that may be imposed upon employees for 
drug abuse violations occurring in the workplace; 

.(c) Making it a requirement that each employee to be en­
gaged in the performance of the grant be given a copy of the 
statement required by paragraph (a); 

(d) Notifying the employee in the statement required by 
paragraph (a) that, as a condition of employment under the 
grant, the employee will--

(1) Abide by the terms of the statement; and 

(2) Notify the employer in writing of his or her conviction for 
a violation of a criminal drug statute occurring in the 
workplace no later than five calendar days after such 
conviction; 

(e) Notifying the agency in writing, within ten calendar days 
after receiving notice under subparagraph (d)(2) from an 
employee or otherwise receiving actual notice of such 
conviction. Employers of convicted employees must provide 
notice, including position title, to the Director, Office of 
Federal Assistance, Office of Federal Assistance and 
Management Support HCHB Room 6054, U.S. Department 
of Commerce, Washi~gton, DC 20230. Notice shall include 
the identification number(s} of each affected grant; 

(f) Taking one of the following actions, within 30 calen~ar 
days of receiving notice under subparagraph (d)(2), w1th 
respect to any employee who is so convicted--

(1) Taking appropriate personnel action again~t such ~n 
employee, up to and including termination, consistent With 
the requirements of the Rehabilitation Act of 1973, as 
amended; or 

(2) Requiring such employee to participate satisfactorily in a 
drug abuse assistance or rehabilitation program approved 
for such purposes by a Federal, State, or local health, law 
enforcement, or other appropriate agency; 
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(g) Making a good faith effort to continue to maintain a 
drug-free workplace through implementation of paragraphs 
(a), (b), (c), (d), (e) and (f). 

B. The grantee shall insert in the space provided below the 
site(s) for the performance of work done in connection with 
the specific grant: 

Place of Performance: (Street address, city, county, state, 
ZIP code): 
University of Miami/RSMAS --------------------------
4600 Rickenbacker Cswy. 

Miami, FL 33149 

Check =:J if there are workplaces on file that are not iden­
tified here. 

Alternate II. Grantees Who Are Individuals 

As required by the Drug-Free Workplace Act of 1988, and 
implemented at 15 CFR 26, Subpart F, for grantees, as 
defined at 15 CFR Part 26, Sections 26.605and 26.610-

(A) The grantee certifies that, as a condition of the grant, he 
or she will not engage in the unlawful manufacture, 
distribution, dispensing, possession, or use of a controlled 
substance in conducting any activity with the grant; 

(B) If convicted of a criminal drug offense resulting from a 
violation occurring during the conduct of any grarit activity, 
he or she will report the conviction, in writing, within 10 
calendar days of the conviction, to the Director, Office of 
Federal Assistance, Office of Federal Assistance and 
Management Support, HCHB Room 6054, U.S. Department 
of Commerce, Washington, DC 20230. When notice is 
made to such a central point, it shall ins:;lude the 
identification number(s) of each affected grant. 

3. LOBBYING 

As required by Section 1352, Title 31 of the U.S. Code, and 
implemented at 15 CFR Part 28, for persons entering into a 
grant, cooperative agreement or contract over $100,000, or 
loan or loan guarantee over $150,000, as defined at 15 CFR 
Part 28, Sections 28.105 and 28.110, the applicant certifies 
that to the best of his or her knowledge and belief, that: 

(1) No Federal appropriated funds have been paid or will be 
paid, by or on behalf of the undersigned, to any person for 
influencing or attempting to influence an officer or employee 
of an agency, a Member of Congress. an officer or employee 

of Congress, or an employee of a Member of Congress in 
connection with the awarding of any Federal contract, the 
making of any Federal grant, the making of any Federal 
loan, the entering into of any cooperative agreement, and 
the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or 
cooperative agreement. 

(2) If any funds other than Federal appropriat~d funds have 
been paid or will be paid to any person for mfluencmg or 
attempting to influence an officer or employee of any agency, 
a Member of Congress, an officer or employee of Congress, 
or an employee of a member of Congress in connection with 
this Federal contract, grant, loan, or cooperative agreement, 
the undersigned shall complete and submit Standard 
Form-LLL, "Disclosure Form to Report Lobbying," in 
accordance with its instructions. 

(3) The undersigned shall require that the language of this 
certification be included in the award documents for all 
subawards at all tiers (including subcontracts, subgrants, 
and contracts under grants, loans, and cooperative agree­
ments) and that all subrecipients shall certify and disclose 
acCordingly. 

This certification is a material representation of fact upon 
which reliance was placed when this transaction was made 
or entered into. Submission of this certification is a 
prerequisite for making or entering into this transaction 
imposed by section 1352, title 31, U.S. Code. Any person 
who fails to file the required certification shall be subject to a 
civil penalty of not less than $10,000 and not more than 
$100,000 for each such failure. 

Statement for Loan Guarantees and Loan Insurance 

The undersigned states, to the best of his or her knowledge 
and belief, that: 

If any funds have been paid or will be paid to any person for 
influencing or attempting to influence an officer or employee 
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PROJECT SUMMARY 
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SFP-2002: Reef Fish Community Dynamics and Linkages with Florida Bay. 
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·Coral reefs and reef fish communities are the ultimate downstream performance indicators 
of the Everglades Restoration (ER). This proposal will provide critical data for assessing and 
modeling ER effects on coral reef ftshes. Reef fishes represent higher trophic levels and are the 
ultimate downstream integrators of habitat and functional changes in the south Florida coastal 
marine ecosystem. Since·many exploited reef fish species directly use Florida Bay as settlement 
and nursery habitat, any changes in Florida Bay will result in changes in recruitment, growth, and 
mortality that will affect reef ftsh species composition and population abundance, size, and 
distribution. Our research has developed a state-of-the-art sampling strategy and established a 
baseline to assess changes in the Florida Keys ecosystem. This research will continue to quantify 
coral reef fish community changes to achieve the following goals: 
1. Provide an intensive and precise spatial and habitat specific fishery-independent visual census 

assessment of the reef fish communities across the range of reef ftsh habitats in the Florida 
Keys in 2002 and2003 following the implementation of no-take zones. 

2. Document trends in reef fish size and abundance within and outside no-take zones in the Florida 
Keys to assess and quantify on a spatially explicit basis the impacts of fishing and other 
extractive human activities. 

3. Test specific hypotheses predicting continuing changes in reef fish communities as the result of 
no-take protection. 

4. Provide a precise and spatially explicit database for assessing any future reef fish population 
changes resulting from Everglades restoration. 

5. Provide managers options for optimizing long-term survey design strategies to identify reef fish 
population changes that are precise and cost-effective. 

6. Correlate the linkages between reef fish communities and fishing, habitat, oceanographic and 
other physical processes to guide appropriate experimental studies on dynamic mechanisms 
and to develop predictive models. 

Research will evaluate changes and experimentally test specific hypotheses concerning no-take 
zone protection for the Florida Keys National Marine Sanctuary (FKNMS) management plan. 
Ongoing research has shown rapid changes in FKNMS no-take zones as the result of eliminating 
fishing in 1997. Elucidating the impacts of fishing is essential because fishing can potentially 
confound, dominate, or synergistically interact with other environmental influences. This 
collaborative effort is focused on CIMAS Themes 2 and 3 and is consistent with NOAA science 
and environmental stewardship objectives. The continued qantification of spatially explicit changes 
in reef fish communities is critical for this effort. The data collected will be essential for assessing 
any future community effects resulting from changes in Florida Bay as the result of Everglades 
restoration efforts. 



Statement of Work/Project Description/ 

The Problem. Over decades, Florida Bay has undergone dramatic environmental changes which 
are the focus of an intensive effort to restore the ecosystem by altering the hydrology to a more 
natural condition and taking other management actions. The Everglades restoration includes a 
comprehensive effort to understand and model the physical and biological processes of Florida 
Bay. In addition, management changes have been made as part of the Florida Keys National 
Marine Sanctuary (FKNMS) management plan. The most important change is the use of spatial 
protection including the establishment of 'no-take' marine protected areas in the FK.NMS in 1997 
and in the Tortugas in 2001. As the Everglades restoration is implemented, it is essential to have 
effective monitoring programs to assess changes and run predictive models. 

The Congressionally authorized South Florida Ecosystem Restoration Project is composed 
of multiple restoration, growth management, agricultural, and urban revitalization projects, 
programs and initiatives designed to make southern Florida more sustainable. Florida Bay and the 
Florida Keys Reef Tract are the ultimate downstream habitat components of the Everglades 
Restoration. Reef fishes and fisheries will reflect the ultimate success of these efforts since any 
changes in water quality, habitat quality and quantity, and human activities will be reflected in the 
recruitment, growth, and survival of ecologically and economically important reef species. 

Fishes are a direct public concern and obvious measures of restoration performance and 
ecological success. Reef fishes in particular are an essential and conspicuous component of the 
South Florida Marine Ecosystem and support important commercial, recreational, and aesthetic 
uses in southern Florida and the Florida Keys (Smith-V aniz 1995). They are also the ultimate 
downstream integrators of environmental conditions and human activities. Factors that increase 
mortality, such as pollution, fishing, and loss or changes in habitat, are eventually reflected in reef 
fish populations. Success ofEverglades restoration and management changes will be reflected in 
reef fish fisheries and community species composition, abundance and size structure. Reef fishes 
are ideal indicators of success of these efforts because they are tightly linked to the southern Florida 
coastal ecosystem and are likely to be directly and indirectly impacted by the restoration efforts in 
Florida Bay. Many important reef species directly use Florida Bay and inshore habitats as nursery 
and juvenile forage areas before migrating offshore to the coral reefs. Obvious examples include 
spiny lobster (Panulirus argus), barracuda (Sphyrna barracuda), hogfish (Lachnolaimus 
maximus), jewfish (Epinephelus. itajara), gray snapper (Lutjanus griseus), as well as other snappers 
(Lutjanidae), groupers (Serranidae), grunts (Haemulidae), and jacks (Carangidae). Even tarpon and 
snook closely tied to Florida Bay utilize reef habitats as adults. In most cases, however, the relative 
importance of different habitats in Florida Bay and offshore of the Keys has rarely been quantified 
for different reef species. 

Scientific Objectives. The proposed research will continue to monitor and report on reef fish 
community trends by habitat type at sites with different exposure to Florida Bay water and under 
different levels of management protection along the entire inshore and offshore reef track from 
Miami through the Lower Keys. Study sites include areas managed by Florida. Biscayne National 
Park (BNP), Everglades National Park (ENP) in Florida Bay (FB) and the Florida Keys National Marine 
Sanctuary (FKNMS). 
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Fishing and other extractive activities are recognized as a major, if not the most important, 
disturb~ces to coral reefs (Jackson 1997, Jackson et al. 200l,U.S. Coral Reef Task Force, 2000). 
This proposal will directly test specific hypothesis involving no-take marine reserves and their 
importance to management based on the first 5 years of changes following the establishment of 19 
no-take zones in the FK.NMS in 1997. Elucidating the importance of fishing is essential for 
determining the causes of ecosystem change and to measure the success of the restoration effort. 
The establishment of one large (79 km2

) Ecological Reserve and 18 smaller (0.16-4 km2) no-take 
Sanctuary Preservation Areas (SPAs) in the FKNMS in 1997 and 198 na mi2 in the Tortugas in 
2001 provide unique opportunities to address the influence of fishing. No-take zones provide a 
scientific basis to distinguish between changes caused by natural versus anthropogenic 
disturbances. Determining the response of reef fish populations to no-take protection also provides 
a potential estimate of rates of change that could occur with Everglades restoration. We have 
documented significant changes in recently established no fishing zones (see Results from Prior 
Support). Other research as shown that such changes can continue for well over a decade (Roberts 
et al. in press). 

This proposal will collect essential data for developing experimental mechanistic studies 
and modeling efforts to describe and predict ecosystem changes. Although the restoration will take 
years and some changes may take decades to become manifest, data collected from this proposal 
will be necessary to demonstrate. and evaluate those changes. The underlying hypothesis is that 
changes in hydrology can impact reef fishes by modifying habitat or changing food webs in ways 
the impact juvenile recruitment, growth, and survival (Herrnkind et al. 1997). Ultimately, such 
changes become reflected in reef fish species composition, distribution, abundance, and size 
structure. This proposal will provide data ~th a high degree of precision and spatial resolution 
throughout the Keys' reef tract achieve specific goals and test hypotheses listed below. Other 
funding will be necessary and sought to collect data from the Tortugas; to do other specific research. 
on controlling mechanisms; and to model influences of habitat, oceanographic, and physical 
influences on reef fish populations. 

Goal 1. Provide an intensive and precise spatial and habitat speCific fishery-independent visual 
census assessment of the reef fish communities across the range of reef fish habitats in the 
Florida Keys during 2002 and 2003. (See Tasks 1 - 4). 

Goal2. Document trends in reef fish size and abundance within and outside no-take zones in the 
Florida Keys to assess and quantify on a spatially explicit basis the impacts of fishing and 
other extractive human activities. (See Task 7). 

Goal3. Test specific proposed hypotheses predicting changes in reef fish communities as the 
result of no-take protection. (See Task 7). 

Bo: 1. Abundance, average individual size, and spawning potential of exploited 
species wfll increase within reserves. Altemative:·There will be no difference over time or 
between protected and unprotected areas. We predict that the greatest proportional 
population increases will be among the more heavily exploited species and species with 
more sedentary adults. · 
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Ho: 2. The biological response and biodiversity will be correlated with the ievel of 
protection. Alternative: there is no correlation between biological response and 
biodiversity with levels of protection. We predict that biological responses and biodiversity 
will decrease in the following order: no human access, no harvest activities, partial 
protection from certain harvest activities, and open access to all activities. 

Ho: 3. Reserve size is important Alternative: Reserve effectiveness has no relationship 
to its size. We predict that species with larger size and greater areas of activity will require 
larger protected areas. Results will help managers by predicting what minimum size is 
necessary to be effective for species with specific biological characteristics. 

Ho: 4. Reserve location is important Alternative: the site location selected has no effect 
on response. We predict that in addition to size, zone effectiveness will be influenced by 
habitat quality, distribution, quantity, and proximity of nursery habitats. Note, related 
hypotheses about larval dispersal from reserves to surrounding fishing grounds and position 
relative to oceanographic or hydrological features (e.g. up current or down current) can not 
be tested within the limited scope and budget of this effort 

Ho: 5. Reserves will provide control areas to assess fishery impacts on ecosystems. 
Alternative: Reserve areas will be ineffective by being no different from exploited areas. 

Goal 4. To provide a precise and spatially explicit database for assessing any future reef fish 
population changes resulting from Everglades restoration. (See Tasks 1- 4) 

Ho: 6. Florida Bay restoration will result in greater responses in areas adjacent to 
Florida Bay and at reefs exposed to water plumes from Florida Bay. Alternative: 
Areas adjacent to Florida Bay and reefs exposed to Florida Bay water plumes -Will be no 
different than at reefs more distant from Florida Bay. This is a spatial test in which reefs in 
the middle and lower Keys are expected to respond differently than reefs closer to Miami or 
in the Dry Tortugas where Florida Bay influence is minimal. The most direct anticipated 
changes are changes in juvenile recruitment, growth and mortality in habitats close to or 
influenced by Florida Bay water plumes. 

Goal S. Provide managers options for optimizing long-term survey design strategies to identify 
reef :fish population changes that are precise and cost-effective. (See Tasks 1, 3 and 7) 

Goal 6. Correlate the linkages between reef fish communities and fishing. habitat; oceanographic 
and other physical processes to guide appropriate experimental studies on dynamic 
mechanisms and develop predictive models. (See Tasks 5 and 6) 

Proposed methodology. The following tasks designed to achieve the research goals are outlined 
as an iterative optimization process in Figure 1. 
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Task 1. Pre-survey Analysis -Analyze previously collected historical data to optimize the 2002 
survey design. 

Task 2. Collect 2002 field data and produce a progress report. 
Task 3. Optimal Survey Design Analysis: Analysis of 2002 data to refine and optimize 2003 

survey design. 
Task 4. Collect 2003 field data. 
TaskS. Determine trends due to factors outside of fishing (i.e. weather, currents, Florida Bay 

changes) 
Task 6. Correlation analysis of trends leading to mechanistic model development 
Task 7. Produce final report assessing changes for FKNMS since zoning performance review. 

Pre-Cruise Analyses 
Habitat Characterization & Mapping 

Species Ufestage-Habllat Assoclaflons 

Model-based Habitat Asaas8ment 
Community Oynamlcs Analyses 

Data 

Post..Crulse Analyses 

Multlspecles Stock 
Assessments 

Spatial Management 
AttematiVes Modeling 

Figure 2. Methodological overview of design­
based reef fish sampling survey. 

FIELD SURVEYS: Biological data Will be collected by standard, non-destructive, in situ, fishery­
independent, visual monitoring methods by highly trained and experienced divers using open 
circuit SCUBA. Visual methods are ideal for assessing reef fishes in the Florida Keys because of 
prevailing good visibility and management concerns requiring the use of non-destructive 
assessment methods. Data are collected by a stationary diver centered in a mndomly selected 
circular plot (Bohnsack and Bannerot 1986). The circular plot method is non-destructive and 
provides reliable quantitative estimates of species composition, abundance (density per plot), 
frequency-of-occurrence, and individual size composition for the reef fish community. 

Divers sample 7.5 m radius circular plots for 5 minutes attempting to count count all fish 
observed within each imaginary cylinder extending from the bottom to the limits of vertical 
visibility (usually the surface). Divers begin each sample by facing in one direction and listing all 
species within the field of view. When no new species are noted, new sectors are scanned by 
rotating in one direction for the 5 min period. Several complete rotations were usually made for 
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each plot. After the initial 5 min, data are then collected on the abundance and minimum, mean, 
and maximum lengths for each species. Depth, bottom composition, estimated percentage cover, 
and maxium relief are recorded for each plot from the polar perspective of the centrally located· 
observer. A ruler held out perpendicularly at the end of a meter stick is used to reduce apparent 
magnification errors in size estimates (Bell et al. 1985; Bellwood and Alcala 1988, Harvey and 
Shortis 1996). Sizes are converted to biomass (Bohnsack and Harper 1988; Meester et al. in press). 
Divers periodically calibrate their sample radius estimates with the meter stick or fiberglass tape. 
Species with few individuals (e.g. angelfish, barracuda, hagfish) are counted and size estimated 
immediately. Highly mobile species that are unlikely to remain in the area (e.g. sharks, carangids, 
Clepticus parrai) are tabulated when first observed and then ignored. For common species (e.g. 
damselfish, wrasses, etc.) one 360° rotation is made for each species by working back up the list in 
reverse order of recording to reduce potential bias by avoiding counting a species when they were 
particularly abundant or obvious. The time required to record each sample averages 15-20 min 
(range 5 " 30), depending on the habitat. 

A two stage stratified random sample design is used to optimize the sampling effort and 
chose sampling locations and is illustrated for the middle Keys in Figure 2. Bottom features are 
first classified into nine reef habitat strata (Ault et al 2001 b) and mapped based on bottom structure 
and location. The Florida Keys domain is overlain in a Geospatial Information System (GIS) with a 
grid of 1 km2 cells. Each cell contains 25 blocks of200 x 200m which are the primary sample 
subunits. Block size was chosen such that divers can easily swim from a moored vessel to any 
location within the boundaries. Each block that contains reef habitat is assigned a unique number 
and randomly selected for sampling from a discrete uniform probability distribution to ensure that 
each block has equal selection probability. Sample stations are then randomly positioned on 
appropriate habitat in each block. There are 226 non"overlapp4J.g possible fish sampling stations 
within each block. Because of concerns about autocorrelation and safe diving practices, each fish 
sampling station consists of combined stationary point estimates from two individual divers (i.e. a 
"buddy pair''). A second dive pair samples -100 m away within the same block to provide 
replication. About 12,000 plots were sampled from 1979 through 2001 (Bohnsack et al., 1999) 
including 880 plots (220 cells) in 2001 (Figure 3). 
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Figure 2. Illustrated sample stratification strategy, The top shows cross-shelf (N to S) bottom features 
used tbr habitat classification. Maps shmv the !ower Keys with a superimposed grid overlay showing 
randomly selected primary dive site subunits O}Jocks}. The bottom map shows an example block with 
replicated two~mnn dive team sample sites and NURC corallAmm sample siles. 



2001 Fish Sampling Sites 
N=220 

Figure 3. Location of 220 random 
stationary fish sample sites in the 
Florida Keys sampled in 2001. The 
Florida Keys National Marine 
Sanctuary is outlined in purple and 
Biscayne National Park in shaded 
green. 

We propose to collect a minimum total of 1600 visual point samples (i.e. 800 station 
samples or 400 cells) using this habitat-specific stratified random sampling design. We estimate 90 
field days are needed to collect data based on an average of 6 samples per diver per day and 4 
divers per trip. Sampling will involve RSMAS and SEFSC divers and will be concentrated in the 
spring, summer and fall when sea conditions are most suitable for diving. Approximately an equal 
number of days will be needed to enter, check, and maintain the database. Analysis will include 
additional complimentary data collected from other programs in Biscayne Bay, Florida Bay and 
nearshore waters. 

Figure 4. Improved precision in 
population estimates for 
juvenile and exploitable phased 
gray snapper densities in the 
Florida Keys based on 
increased sample size involving 
a two part stratified random 
sampling design. 
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ANALYTICAL NIETHODS: Analysis used to optimize the allocation of sample effort is based on 
data variance by habitat and is refined annually through an iterative process. Statistical power is 
obtained by allocating sampling effort over more sites (Figure 4). Previously collected data will be 
analyzed to optimize subsequent surveys. GIS habitat maps will be continuously updated and 
refined. Analysis will ultimately lead to the development of optimal sampling strategies and new 
tools for management decision-making as was applied to Biscayne National Park (Ault et al. 200la) 
and Dry T orgugas National Park (Ault et al. 2001 b). Most statistical analysis will be based on 
standard multivariate techniques (Kleinbaum and Kupper 1978; Sakal and Rohlf 1981; Neter et al. 
1985). Although the approach is simple, the number of sites, species richness, and levels of 
treatment require considerable statistical sophistication to provide an efficacious quantitative 
assessment of the reef fish communities. Analysis is essential to increase statistical precision, lower 
sampling costs, and increase the degrees of freedom. 

We use ~average size in some phase of an exploited stock' for each population as a measure 
of the relative condition the reef fish community. The physiological variable is a sensitive indicator 
of direct and indirect stress on the entire marine ecosystem, because over their life history, 
ontogenetic shifts in habitat use distinguish species or taxa assemblages and thus integrate 
"stressors'~ over a broad spatial and temporal scales. This approach is strategic because it 
capitalizes on .the fact that the average size of the fraction of the stock removed J?y fishery catch 
should be equivalent to the average size of the exploitable phase of the population remaining in the 
sea. When the limits of integration are set at the exploitable phase (i.e., si;:_e of first capture L' to 
maximum size in the stock L i), an algebraic recasting of the average size L(t) integral provides an 
unbiased estimator of total morality Z(t) ( Ault and Ehrhardt 1991; Ehrhardt and Ault 1992; Ault et 
al. 1998) 

where K and L .. are parameters of the von Bertalanffy equation. Average length of reef fish in the 
exploitable phase of a fish stock (or population if closed inter-breeding unit) is strongly correlated 
with population size in both numbers and biomass, and thus can be used as indicator variable of 
population health. The statistic is robust to population estimation measure (i.e., visual or headboat 
survey data). Iterative application of the method over data for each species provides time-series 
information on reef fish mortality rates, and thus abundance, for all the species in the survey. To 
assess the status of the multispecies fishery, we developed a computer model called REEFS (reef­
fish equilibrium exploitation fishery simulator) and parameterized it for the Florida Keys (Ault et aL 
1998, Ault et al. 2000). We use the REEFS stochastic simulation model to assess population risks 
relative control rules (e.g., SEFSC 1999). The REEFS computer model is a size·based algorithm 
t!!at embodies a stochastic age-independent model for ensemble number at a given length 
Ny(L.,,t)for the entire population (Ault and Rothschild 1991, Ault and Meester 2000) 
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,1 

N1(L.,,t) = J R(-c-a) S(a) 9(a) P(L1 1 a) da 
t, 

where R('t-a) is recruitment. S(a) is survivorship at age a, 9(a) is sex ratio at age, and P(L I a) is the 
probability of being length L given the fish is age a. Population dynamics parameters for each fish 
stock are gleaned from the taxa-specific literature. This model has been generalized to incorporate 
space as well as time (Ault et al. 1999, 2000). 

The REEFS model was configured to assess several fishery management decision making 
endpoints, yield-per-recruit (YPR), and spawning potential ratio (SPR). Fisl:tery management 
endpoints are relatively robust measures of potential yields and recruitment As such, they help to 
focus on biological (size) and fishing (intensity) controls for managing current and future fishery 
production. Since biomass B(a,t) is the product of numbers-at-age times weight-at-age, yield in 
weight Yw from a given species s was calculated as 

L1 L1 

Yw(F,L 1, t) = F(t) J B(L I a,t)dL = F(t) J N(L I a,t) W(L I a,t)dL 
L1 L1 . . 

Yield-per-recruit can then calculated by scaling yield to average recruitment from the right hand 
side of the above equation. Mature or spawning stock biomass B111(t) is a measure of the stock's 
reproductive potential or capacity to produce newborn, ultimately realized at the population level as 
successful cohorts or year classes. Spawning stock biomass is obtained by integrating over 
individuals between the minimum size of first maturity L 111 , and maximum reproductive size (here 
assumed to be the maximum size L ..V in the stock 

L). 

B.(t) = f B(LI a.;t)dL 
L. 

Combined with the survey data, the above computations can be used as the basis for determining 
control parameters and alternative for control rules for stocks under jurisdiction of the South 
Atlantic and Gulf of Mexico Fishery Management Councils (SEFSC 2000, Ault et al. 200lb). · 

These baseline computations will allow managers to understand the current status of the 
resources prior to spatial changes caused by the Everglades restoration. This accomplished by 
recasting attributes of the environment into strata that correlate with reef fish population density 
and variance. These stratifications are further used to 'paint' the stock's spatial abundance-at-size .. 
distribution back into the seascape. Furthermore, these fundamental relationships can be embedded 
in a spatial simulation model to assess the consequences of the Everglades restoration. Figure 5 is 
an example of this kind of spatial simulation done to assess the short and longer-term efficacy of 
spatial management alternatives using •research natural areas' for Dry Tortugas National Park 
(Figure 9 from Ault et al. 2000). A similar approach using data collected from this proposal could 
be used to predict and provide quantitative insights into the longer~ term changes resulting from the 
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Everglades restoration. Development of similar predictive forecast models is essential for the 
restoration effort. 

HYPOTHESIS TESTING: The following specific hypotheses will be tested for Goal 2, to evaluate 
trends in FKNMS, and Goal3, to determine changes resulting from establishment of no-take zones: 
(a). Ex.uloitation response. Abundance of exploited populations will increase within reserves. 
(b). Unexploited population response. Abundance of unexploited species will remain the same 

or decrease in response to an increased abundance of exploited species. 
(c). Quantitative exploitation response. The· greatest proportional population increases will be 

among the more heavily overfished reef fish species. 
(d). Catchabilitv. Marine reserves will be more effective for species with higher catchabilities. 
(e). Size structure. Mean size and age will increase for species benefiting from reserves. 
(f). Spawnin~ potential. Spawning potential of exploited populations will increase. 
(g). Home ran~e size. Population increases in marine reserves will be greatest for species with 

sedentary adults. 
(h). Species size. Larger species will require larger J:'eserves because of larger areas of 

activity. 
(i). Dispersal distance. Increased fishery landings due to postsettlement dispersal will be 

directly correlated with distance from reserve sites. 
G). Total area effect Total fishery landings for exploited species will increase with the 

amount of area under protection up to a point and then decrease. 
(k). Edge effect. Dispersal from reserves to surrounding areas will be proportional to the 

ratio of reserve boundary length to area enclosed. 
(1). Local area effects. Population responses in a reserve will be proportional to the protected 

area of that reserve. 
(m). Threshold response. Reserves must be of a minimum size to protect a sufficient 

population to be effective. 
(n). Fecundity. Reserves will improve regional recruitment on impacted species by increasing 

recruit abundance. 
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Figure 5't Example of spatially explicit population projeetions used to analyze differe11t 
management alternatives in Dry Tortugas National Park (from .Ault et al. 2000). 



Relevance to goals of the SFERPM Program and its scientific priorities 
The proposed research directly relates to question 5 of the Strategic Science Plan: What is 

the relationship between environmental and habitat change and the recruitment, growth, and 
survivorship of animals in Florida Bay? and to issues 4 and 5 identified by PMC and the Florida 
Bay Science Oversight Panel as priority research areas: Ecosystem modeling studies of trophic 
relationships and recruitment pathways and higher trophic level monitoring and modeling. 
Changes to Florida Bay involvinghabitat change, water quality, and trophic food web 
modifications will ultimately be reflected in the reef fish communities. The data collected are 
essential for assessing changes and for modeling effects of the restoration on Florida Bay and 
adjacent coral reef ecosystems. The degree and speed of community changes as the result of no­
take zone protection offer some projection of how fast changes could be potentially anticipated as 
the result· of the Everglades restoration. This research will assess changes for a variety of reef 
species that are ultimately dependent on Florida Bay through recruitment, growth and mortality as 
well as species less closely tied to Florida Bay. Other proposed projects that will develop higher 
trophic level models will benefit from 'real' data provided by this research. 

Relevant Results from Prior Support 
Prior SFERMP :funding has led to numerous publications and scientific advancements. New and 
innovative ways to assess reef fish stocks were developed based on mean fish size and led to the 
fir8t multispecies reef fish assessment for 3 5 species of economically important reef species in the 
Florida Keys (Ault et al. 1997, 1998). Procedures were developed to efficiently generate precise 
species-specific size distributions for juvenile and exploitable phased-stocks (Meester et al. 1999). 
A comprehensive baseline was developed to assess changes as the result of new zone protection for 
the FKNMS management plan (Bohnsack et al. 1999). Sampling coverage was optimized and 
expanded to cover other reef habitats besides fore reefs (Bohnsack et al. l999ai and to other areas 
beyond the _Florida Keys: including Broward County (R. Spieler, Nova U., pers. comm.) and the 
T ortugas (Ault et al. 2000). A comprehensive reef fish assessment was· provided for Biscayne 
National Park using data collected from prior support (Ault et aL 2001a). Tortugas data were used 
to predict populations changes under various management alternatives for the National Park 
Service (Ault et al. 2000) and to provide a comprehensive reef fish stock assessment (Ault et al. 
2001 b). In summary, previous research support has provided important data and led to the 
development of new and effective tools for resource management, modeling, and decision making. 

Most recently, the analytical approach outlined in this proposal has demonstrated a 
statistically significant response of adult yellowtail snapper ( Ocyurus crysurus1 after only 2 years 
following no-take zone protection in the FK.NMS. Adult (exploitable phased) yellowtail were 
shown to be significantly more abundant in no-take zones in two offshore habitats in both the 
upper and lower Keys (Figure 5). Likewise, exploitable combined grouper showed significant 
abundance increases after 3 years. These results demonstrate the statistical power of the statistical · 
sampling design to detect changes on a habitat and spatially explicit regional scale. 
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Figure 5. Mean density(+ 95% confidence intervals) of exploitable phased adult yellowtail 
snapper by habitat and region (upper, middle, and lower Keys) in no-take zones (hashed bars} 
and fished areas (blank bars).* indicate statistically significant differences. 

Project Management The proposed research is a cooperative effort between investigators at the 
Southeast Fisheries Science Center (SEFSC, NOAA-Fisheries) under the direction of Dr. James 
Bohnsack and at the University of Miami under the direction of Dr. Jerry Ault The investigators 
are uniquely qualified to conduct this research based on past research and experience in the study 
area. Dr. Ault will be largely responsible for all aspects of sampling survey design, statistics, 
modeling and data analyses, while Dr. Bohnsack will lead the field expedition and diver-training · 
components, and provide support on data storage, syntheses, and analyses. The dive team will 
consist of Dr. Au!t' s research staff of research scientists including Dr. Steve Smith (statistical 
analyses and sampling survey design) and graduate students, as well as the SEFSC Reef Resources 
Team (NOAA Fisheries). The PI's agree to follow all federal laws and regulations. 

a. Objectives and expected significance This research will provide necessary data for 
assessing the ultimate downstream impacts of Everglades restoration on the economically and 
ecologically important reef fish community. A primary first objective is to assess fishing impacts 
on reef fish communities by comparing no-take zones with fished areas. The experimental 
approach was designed to provide a 5 year evaluation report in 2002 and is on schedule. This 
project also will quantify the importance and contribution of specific habitat types and areas for 
individual reef species. This information will allow predictive models to be generated for these 
fishes on the effects of habitat loss, alteration or improvement resulting from the Everglades 
Restoration. With some additional support, we ultimately hope to develop predictive and processes 
models to describe the dynamics of fishes at higher trophic levels. We intend to continue to 
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conduct classical Level I fishery-independent fishery stock assessment of economically and 
ecologically important reef species under the newly proposed NMFS limit and target control rules 
(SEFSC 2000; Ault et al. 200la, 200lb). 

b. Relation to present state of knowledge in the field and relation to previous work 
and work in progress by PI's. This proposed research is a continuation of an integrated multi­
year, multi-institutional and multi-disciplinary research effort to better understand and predict reef 
fish populations in relation to fishery extraction, physical factors and habitat quantity and quality. 

· The research uses state-of-the-art statistical and computer visualization techniques in an 
experimental framework to test specific hypothesis. The experimental approach outlined in this 
proposal also has previously been tried and successfully used to model the dynamics of shrimp and 
fish populations in Bi,scayne Bay in relation to oceanographic processes, terrestrial fresh water 
flow, and benthic habitat distribution (Ault et al. 1999a,b ). This proposal is the next step for 
developing similar models of Florida Bay and the Florida Keys' reef tract 

c. Value to program goals. The proposed research will address programs goals by 
directly addressing question 5 ofthe Strategic Science Plan involving higher trophic levels and the 
research priorities of the Florida Bay Science Oversight Board. The data to be collected are needed 
for monitoring changes and for developing descriptive and predictive models that describe the 
dynamics of coral reef fishes, habitat changes, and impacts of the Everglades restoration effort. 
The research will specifically address the ii:nportance and impact of human extractive uses on the 
resources, which could be the dominant influence on adult fish populations. By determining 
spatially explicit habitat use patterns by species, we will be able to predict consequences of habitat 
alterations (loss or degradation or expansion and improvement) resulting from the restoration 
effort Impacts of fishing, and extreme environmental phenomena, such as hurricanes or el nino· 
effects, can also be evaluated. 

d. Potential Coordination with other investigators. Sampling will be conducted in 
cooperation with the Florida Keys National Marine Sanctuary, Biscayne National Park, John 
Pennekamp Coral Reef State Park, and the Dry Tortugas National Park. Much of the sampling has 
been coordinated and conducted from the same sites used to collect detailed coral and benthic 
habitat data under the direction of Dr. Steven Miller (NURC, UNC- Wilmington). We will collect 
fish data simultaneously and at the same. locations used by the NURC coral team who have have 
adopted the site sampling strategy proposed here. Sampling is also coordinated with John Hunt 
(Florida FWCC) who is collaborating with spiny lobster co-sampling. He will provide access to 
FWCC data. Dr. Ault will collaborate with Dr. Tom Lee and John Wang (RSMAS, U of Miami) to 
model current and oceanographic processes with biological data collected by this research. 
Research on recruitment process by Dr. William Richards for fishes and invertebrates is 
complimentary to this effort. Finally, data collected here will help develop specific mechanistic 
hypothesis and will be needed to test hypothesis as they are developed about predicted changes 
caused by the Everglades restoration effort. 
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SEP 2002 Budget Justification for Bohnsack I SEFSC NMFS NOAA 

Title: Reef Fish Community Dynamics and Linkages with Florida Bay 

Personnel- Partial salary support requested over two year period for Dr. James Bohnsack, 
Douglas Harper, and David McClellan who are primarily responsible for the project. Matching 
salary support will be provided by SEFSC for additional participants and additional time 
involved with the project. 

Fringe Benefits - Salary figures include as 23.2 % fringe benefits. 

Dive Hazard Pay $17,000 (@$50/day avg * 5 divers* 68 days each)= 340 man-days 

Travel- $17,000 requested for domestic travel expenses per year to cover trips to multiple 
research sites throughout the Florida Keys. We anticipate 15 overnight, three day trips involving 
5-6 personnel per trip costing an estimated 

$ 1,035 mileage (@ $0.345 /mi * 200 avg miftrip * 15 trips) 
$ 4,050 housing (@ $90/ day* 3 rooms* 15 trips* 3 nights/trip) 
$ 6,750 per diem(@ $30 I day* 3 'days* 5 people avg. * 15 trips) 
$ 600 FKNMS annual meeting (3 people) 
$ 2,400 National Scientific meeting for 2 people. 
$ 2,400 Florida Bay Meeting(@$ 800 * 3 people) 

Year 2: Same as year 1 plus 5% inflaction. 

Publications $3000 are requested for costs involved in publishing and disseminating grant 
fmdings and outputs (e.g. reports, gournal charges, reprints, illustrations, etc.) 

Equipment- $11,500 
Year 1 we need to purchase 2 portable computers for infield navigation Operations and 

data entry and printer and scanning equipment; 2 digital cameras and ulw 
housings. 

-Year 2- we need to replace 1 computer and obtain one work station for analytical and 
GIS support, digital video camera and ulw housing, video editing equipment. 

Contracts- $5,300 to support leased vehicle to transport dive boat and crew to research sites. 

Supplies&: Materials- We request $21,082 for supplies and materials as follows: -$10,000 for 
research vessel (R!V Aldo Leopold) annual maintenance and operations; $7,000 for diving 
support (equipment replacement, air fills, dive physicals for 9 divers); $2,000 for software; and 
$2,082 for camera/video supplies, underwater paper, mise office supplies. 

Year 2 calculations are based on 5% Inflation. 
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SFP 2002 Budget Justification for Ault I University of Miami 

Title: Reef Fish Community Dynamics and Linkages with Florida Bay 

Personnel-Total salaries (two-year period) requested: Dr. Ault for 1 month, Dr. Smith for 5 
months, a full-time graduate student for 24 months, and a second graduate student for 6 months 
(two summers). Current graduate assistant stipend is $15 81 per month. 

Fringe Benefits-Fringe benefit rates by UM fiscal year (ending 31 May) are: 

Faculty 
Staff 

21.0 %FY01 
21.2% FYOl 

25.0%FY02 
26.5%FY02 

Fringe benefits are not charged for graduate assistants. 

Travel-$10,000 for domestic travel expenses per year are requested to cover the following: trips 
to and from field study sites; to COP/FKNMS project meetings; to the Florida Bay annual 
science conference; and to a national science conference annually. 

Year 1: One two-person trip to Florida Bay annual meeting ($800 per person, includes 
transportation, lodging, and meals); one two~person trip to national science meeting 
($1 ,200 per person, includes rotmdtrip airfare, lodging, and meals); $600 for travel to 
project meetings (transportation and meals); 54 person-days@ $100/day for scuba field 
sampling trips (includes local mileage@ 0.34/mi, per diem $30/day, tolls, parking, other 
travel-related field sampling costs). 

Year 2: Same as year 1. 

Software Licenses-Funds of $4,647 are requested to maintain annual licenses (PC and/or Unix 
workstations) for the following computer software required for data management, spatial data 
analyses, scientific data visualizations, and statistical analyses: Arcinfo, Arc View, Interactive 
Data Language (IDL), SAS, S-Plus, Sigma Plot, Matlab. 

Publications-Funds of $2000 per year are requested for costs involved in publishing and 
disseminating grant findings and outputs, e.g., reports, journal costs, reprints, illustrations, etc. 

Computer Equipment-A total amount (two-year period) of $6,000 is requested to purchase a 
laptop computer for field data entry, database management, and GIS-based on-site selection of 
sampling locations; and to upgrade the CPU hardware of a Unix workstation to facilitate data 
processing, scientific data visualizations, and statistical analyses. 

Indirect Costs-The indirect cost rate for federally-funded projects at the University of Miami 
RSMAS through CIMAS (Cooperative Institute for Marine and Atmospheric Studies) is 40% of 
modified total direct costs, which in this proposal equals total direct costs minus computer 
equipment. 
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