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A Diver conducting a REEF Fish 
Survey

Reef Environmental Education 
Foundation

•REEF HQ in Key Largo with a 
Pacific office in Seattle

•Coordinate the Fish Survey 
Project

•Conduct monitoring and 
assessments

•Exotic Species campaign

•Spawning aggregation 
projects

•Education/Outreach 
Programs





8,773 surveys

4,224 surveys

3,077 surveys

74,891 surveys



Roving Diver Technique
• Free swimming range 

around dive site (within 
100m)

• Record all species 
positively identified

• Estimate relative 
abundance for each 
species

Single (S) -1
Few (F) - 2-10
Many (M) - 11-100
Abundant (A) - >100

• Transfer data to REEF 
survey sheet

Schmitt, E. F. and Sullivan, K. M. 1996. Analysis of a 
volunteer method for collecting fish presence and 
abundance data in the Florida Keys. Bulletin of Marine 
Science, 59(2), 404-416.





REEF’s Database
110,901 Surveys

as of October 29, 2007



www.reef.org



ABOUT REEF || DATA || MEMBER SERVICES || WEB RESOURCES|| 
SEARCH

Geographic Report
Geographic Zone 3302

(Biscayne NP)
Total Expert Novice

Rank Common Name SF% DEN SF% DEN SF% DEN

1 Blue Tang 88.8% 2.6 98.5% 2.6 81.9% 2.6

2 Stoplight Parrotfish 88.8% 2.6 94.1% 2.6 85.1% 2.6

3 Bluehead 85.8% 3.2 100% 3.4 75.5% 3

4 Bicolor Damselfish 82.7% 3.1 100% 3.2 70.2% 3

5 Ocean Surgeonfish 82% 2.5 97% 2.5 71.2% 2.5

6 Sergeant Major 78.3% 3.1 77.9% 3.2 78.7% 3

7 French Grunt 77.7% 2.7 80.8% 2.6 75.5% 2.9

8 Porkfish 74.6% 1.9 89.7% 1.9 63.8% 1.9

http://www.reef.org/cgi-bin/about/index.htm
http://www.reef.org/cgi-bin/data/index.htm
http://www.reef.org/cgi-bin/member/index.htm
http://www.reef.org/cgi-bin/webres/index.htm
http://www.reef.org/cgi-bin/search.htm
http://www.reef.org/cgi-bin/_vti_bin/shtml.exe/index.html/map
http://www.reef.org/cgi-bin/_vti_bin/shtml.exe/index.html/map
http://www.reef.org/cgi-bin/georep.pl?region=TWA&geogr=3302&min_date=0%2f0%2f&max_date=0%2f0%2f&species=1&sort=&inverts=
http://www.reef.org/cgi-bin/georep.pl?region=TWA&geogr=3302&min_date=0%2f0%2f&max_date=0%2f0%2f&species=1&sort=&inverts=
http://www.reef.org/cgi-bin/georep.pl?region=TWA&geogr=3302&min_date=0%2f0%2f&max_date=0%2f0%2f&species=&sort=name&inverts=
http://www.reef.org/cgi-bin/georep.pl?region=TWA&geogr=3302&min_date=0%2f0%2f&max_date=0%2f0%2f&species=&sort=freq&inverts=


REEF Observer Experience Levels

Levels 1-5 based upon
• Number of surveys conducted
• High passing scores on visual ID exams
• Maintaining proficiency via surveying and testing

Levels 1-3
• Considered “Novice”
• Used to encourage participation
• Valuable for most common species

Levels 4 and 5
• Considered “Expert”
• Used in Advanced Assessments
• Valuable for quality observations and assistance in other projects



REEF Data

•Fisheries independent data (Fishery Councils, protected species…)

•National Park Service (Biscayne)  non-invasive species inventories

•Cayman Islands nassau grouper spawning aggregation assessment

•National Marine Sanctuary habitat/species relationships

•NOAA reef restoration assessments

•State of Florida artificial reef assessments

•Scientific publications available on REEF.org…



Select publications using REEF data…
•Taylor, M.S. and L. Akins. 2007. Two new species of Elactinus (Telostei:Gobiidae) from the Mexican 
Coast of the Gulf of Mexico.. Zootaxa. 1425: 45-51. 
•Christine A. Ward-Paige, Ransom A. Myers, Christy Pattengill-Semmens. In Prep.. Yellow Stingray in 
the Florida Keys.
•Neely, K.L. . In Prep.. Using a meta-analysis of monitoring data to determine the effects of bleaching 
on reef inhabitants. .
•Auster, P.J., B.X. Semmens and K. Barber. 2005. Pattern in the co-occurrence of fishes inhabiting the 
coral reefs of Bonaire, Netherlands Antilles. Environmental Biology of Fishes. 74 (2): 187-194. 
•Kingsley, M.C.S., ed.. 2004. The Goliath Grouper in southern Florida: assessment review and advisory 
report. Southeast Data and Assessment Review. vii + 17 pp. 
•Semmens, B.X., E.R. Buhle, A.K. Salomon, and C.V. Pattengill-Semmens. 2004. Tankers or fish tanks: 
what brought non-native marine fishes to Florida waters. Marine Ecology Progress Series. 266:239-244 
•Whaylen, L., Pattengill-Semmens, C.V., Semmens, B.X., Bush, P.G. and M.R. Boardman. 2004. 
Observations of a Nassau Grouper Spawning Aggregation Site In Little Cayman, Including Multi-
Species Spawning. Environmental Biology of Fishes. 70: 305-313 
•Pattengill-Semmens, C.V. & B.X. Semmens. 2003. The status of reef fishes in the Cayman Islands 
(B.W.I.). Atoll Research Bulletin. Vol. 496., pp. 226 -- 247 
•Schmitt, E. F., T. D. Sluka, and K. M. Sullivan-Sealy. 2002. Evaluating the use of roving diver and 
transect surveys to assess the coral reef assemblages off southeastern Hispaniola. 
Coral Reefs. 21: 216-223 
Pattengill- Semmens, C.V.. 2002. The reef fish assemblage of Bonaire Marine Park: an analysis of 
REEF Fish Survey Project data. Proceedings 53rd Gulf and Caribbean Fisheries Institute. 53: 591-605 
Jeffrey, C.F.G., C. Pattengill-Semmens, S. Gittings, and M.E. Monaco. 2001. Distribution and sighting 
frequency of reef fishes in the Florida Keys National Marine Sanctuary. 
Marine Sanctuaries Conservation Series MSD-01-1. US Dept. of Commerce, NOAA, Silver Spring, MD.. 51 
pp. 

http://www.reef.org/db/publications/317
http://www.reef.org/db/publications/315
http://www.reef.org/db/publications/316
http://www.reef.org/db/publications/320
http://www.reef.org/db/publications/322
http://www.reef.org/db/publications/323
http://www.reef.org/db/publications/324
http://www.reef.org/db/publications/326
http://www.reef.org/db/publications/329
http://www.reef.org/db/publications/339
http://www.reef.org/db/publications/331






USS Spiegel Grove LSD-32
artificial reef monitoring





Taylor, M.S. and L. Akins, 2007



Benefits of REEF Programs











Documentation and tracking of 
Exotic Species populations



Documentation and tracking of 
Exotic Species populations



REEF reports of 
non-native species off SE FL

•Lionfish Pterois volitans/miles
•Panther grouper Chromileptes altivelis
•Raccoon butterflyfish Chaetodon lunula
•Orbicular batfish Platax orbicularis
•Blue ringed angelfish Pomacanthus annularis
•Arabian angelfish Pomacanthus asfur
•Emperor angelfish Pomacanthus imperator
•Yellowbar angelfish Pomacanthus maculosus
•Semicircle angelfish Pomacanthus semicirculatus
•Moorish idol Zanclus cornutus
•Orangespine unicornfish Naso lituratus
•Sohal surgeonfish Acanthurus sohal
•Sailfin tang Zebrasoma desjardinii
•Yellow tang Zebrasoma flavescens
•Sailfin tang Zebrasoma veliferum
•Yellowtail sailfin tang Zebrasoma xanthurum
•Red Sea Bannerfish Heniochus intermedius



Relationship between importation and observations



Relationship between shipping origins and native range





Lionfish in the Atlantic 

Image credit S. Sy



Biological and ecological assessments of the invasive 
lionfish in the Atlantic

James A. Morris, Jr.
NOAA National Ocean Service, Beaufort, North Carolina

Dean Ahrenholz
Ann Barse

Carolyn Currin 
Wilson Freshwater

Roldan Munoz
Jennifer Potts

Paula Whitfield
Kathleen Sealey

Others…



Lionfish…
The big questions…

•What effect will they have on our 
native marine environments?

•What can we do about it?







A (near) perfect invader?…
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A (near) perfect invader?…

• Genetic bottleneck
• Venomous protection (no predators)
• Reproductively active
• Behaviorally unique
• Rapid growth
• Young age at maturity
• Few parasites
• Wide range of potential prey





The Best Plan…

•Prevention  - through education, management,
and regulation

•Early detection
•Warning
•Rapid response
•Control



A proposal?…

•Workshop to develop coordinated plan  -
(USGS, FWC, NOAA, NPS, REEF, others)

•Early detection surveys - (REEF, NOAA, FWC)

•Central database/alert system  - (USGS?)

•Rapid response and follow-up teams –
(REEF, local agency staff, public aquaria)

•Follow-up surveys – (REEF, FWC, others)



Catch of the Day?…
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