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1.0  Introduction 

Martin County has one of the most active and well developed artificial reef programs in the state 

of Florida.  Since the early 1970s, private and not-for-profit groups have been deploying a wide 

variety of artificial substrate offshore to enhance local fishing and diving.  More recently, the 

Martin County Coastal Engineering Division began administering a more innovative program 

that deploys artificial reef projects in cooperation with the Florida Fish and Wildlife 

Conservation Commission (FWC) and local citizens.   Lessons learned from earlier efforts 

(including those of other groups and agencies) have refined the program significantly.  For 

example, many materials that have been used historically to build artificial reefs are now known 

to be poor-quality reef substrate.  Artificial reef construction is now limited almost exclusively to 

natural rock, concrete and steel materials. 

 

 

Figure 1.  Location of Martin Countyôs offshore reef sites. 
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Martin County has constructed in excess of 60 artificial reefs using discarded concrete and steel 

bridge components, steel-hulled derelict vessels and natural limestone rock.  Within the last 

decade, dozens of purpose-built artificial reef modules have been deployed in varying arrays 

offshore to attract popular fish species.  As the value and popularity of artificial reefs continue to 

grow, new strategies and reefing materials may be identified to further enhance local reef 

habitats.  Figure 1 shows the location of Martin Countyôs five permitted offshore artificial reef 

sites and Figure 2 shows the distance to the offshore reef sites from St. Lucie Inlet.  Annual 

artificial reef monitoring is required for two years following material placement.  This report 

includes data collected in 2008 and 2009 for reefs created since 2003.    

 
Reef Name Materials Site Deployment Dates 

Mitigation Site A bridge pieces Nearshore Jul-Sep 2000 

Mitigation Site B bridge pieces Nearshore Jul-Sep 2000 

Mitigation Site C bridge pieces Nearshore Jul-Sep 2000 

Evans Crary Bridge bridge pieces Ernst Summer 2000 

Tetrahedron Stack concrete pyramids Sirotkin 4,25 Apr 2001 

Tetrahedron Patch-Yellow concrete pyramids Sirotkin 28 Mar 2002 

Tetrahedron Patch-Pink concrete pyramids Sirotkin 28 Mar 2002 

Tetrahedron Patch-Blue concrete pyramids Sirotkin 28 Mar 2002 

Tetrahedron Patch-White concrete pyramids Sirotkin 28 Jun 2002 

Tetrahedron Patch-Black concrete pyramids Sirotkin 28 Jun 2002 

Tree Barge 140ô barge Sirotkin 19 Apr 2002 

Wickstrom 168ô cargo ship Sirotkin 21 Jan 2003 

Railroad Tie Stack concrete RR ties Sirotkin Mar-Jun 2003 

High Queen and Zeppo  tug & 120ô barge Sirotkin 7 Aug 2003 

Five Peaks Patch-Blue concrete RR ties Sirotkin 2 Jun 2004 

Five Peaks Patch-Orange concrete RR ties Sirotkin 2 Jun 2004 

Five Peaks Patch-Yellow concrete RR ties Sirotkin 28-29 Jun 2004 

Five Peaks Patch-Pink concrete RR ties Sirotkin 28-29 Jun 2004 

Five Peaks Patch-Black concrete RR ties Sirotkin 28-29 Jun 2004 

Tension Barge 140ô barge Sirotkin 17 Jul 2004 

Reefmaker Triangle concrete & steel units Donaldson 18 May 2005 

Reefmaker Texas concrete & steel units Donaldson 20 May 2005 

Reefmaker Cement Barge concrete & steel units Donaldson 20 May 2005 

Reefmaker Traffic Barge concrete & steel units Donaldson 20 May 2005 

Reefmaker Upside Down Barge concrete & steel units Donaldson 20 May 2005 

Reefmaker Inlet Barge concrete & steel units Donaldson 20 May 2005 

Sirotkin Diamond Patch N concrete & steel units Sirotkin 21 May 2005 

Sirotkin Diamond Patch C concrete & steel units Sirotkin 21 May 2005 

Sirotkin Diamond Patch S concrete & steel units Sirotkin 21 May 2005 

Reefmaker Tree Barge concrete & steel units Sirotkin 21 May 2005 

Clifton Perry Memorial bridge pieces Donaldson Jan-May 2005 

Frances Langford Memorial bridge pieces Sirotkin Feb-Aug 2005 

PCL Deep bridge pieces Sirotkin Oct 2006 

PCL Shallow bridge pieces Donaldson Nov-Dec 2006 

PCL River bridge pieces IR Lagoon Nov 2006-Jan 2007 

West 400 400 tons concrete Ernst 15 Jun 2007 

Mango 440 tons concrete Ernst 15,26 Jun 2007 
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Reef Name Materials Site Deployment Dates 

Grand Teton 728 tons concrete Ernst 26,30 Jun 2007 

KD Select 537 tons concrete Sirotkin 9 Jul 2007 

Ann Marie 260 tons concrete S County 11 Jun 2008 

Fogel Capital Management 245 tons concrete S County 13 Jun 2008 

The Heap 268 tons concrete S County 20 Jun 2008 

Jack MacDonald 272 tons concrete S County 20 Jun 2008 

Lentine 240 tons concrete S County 13 Jun 2008 

Shirley 249 tons concrete S County 11 Jun 2008 

American Custom Yachts Tower Prefab steel tower Sirotkin 27 Jun 2008 

Bausch American Towers Tower Prefab steel tower Sirotkin 27 Jun 2008 

Baratta Sight-See-Er Tower Prefab steel tower Sirotkin 27 Jun 2008 

Deborah Schmidt Tower Prefab steel tower Sirotkin 27 Jun 2008 

   Table 1.  Martin County artificial reefs deployed 2000 to 2008. 

 

The artificial reefs in Table 1 require(d) annual monitoring for the first two years following their 

deployment.  The 2008/2009 annual monitoring was performed for the reefs created from 2003 

to 2008.  Table 2 presents the locations and water depths for the artificial reef sites.  Table 3 

presents the dates of the annual monitoring performed from 2004 to 2009. 

 

Reef Name 
Latitude 

N 

Longitude 

W 

Water Depth 
(feet) 

Reef Crest 
Depth (feet) 

Mitigation Site A 27° 14.412ô 80° 11.098ô 10 to 20 7 to 20 

Mitigation Site B 27° 13.553ô 80° 10.647ô 10 to 20 7 to 20 

Mitigation Site C 27° 13.335ô 80° 10.513ô 10 to 20 7 to 20 

Evans Crary Bridge 27° 09.346ô 80° 03.368ô 75 49 

Tetrahedron Stack 27° 12.814ô 80° 02.329ô 100 91 

Tetrahedron Patch (Yellow) 27° 12.486ô 80° 02.369ô 95 87 

Tetrahedron Patch (Pink) 27° 12.465ô 80° 02.341ô 95 87 

Tetrahedron Patch (Blue) 27° 12.479ô 80° 02.350ô 95 87 

Tetrahedron Patch (White) 27° 12.462ô 80° 02.323ô 98 95 

Tetrahedron Patch (Black) 27° 12.432ô 80° 02.360ô 95 87 

Tree Barge 27° 13.419ô 80° 00.280ô 190 178 

Wickstrom Ship 27° 13.492ô 80° 00.318ô 188 133 

Railroad Tie Stack 27° 12.201ô 80° 02.310ô 93 73 

High Queen and Zeppo  27° 13.489ô 80° 00.257ô 190 175 

Five Peaks Patch (Blue) 27° 11.688ô 80° 02.120ô 99 90 

Five Peaks Patch (Orange) 27° 11.670ô 80° 02.131ô 97 88 

Five Peaks Patch (Yellow) 27° 11.701ô 80° 02.140ô 97 91 

Five Peaks Patch (Pink) 27° 11.717ô 80° 02.141ô 95 86 

Five Peaks Patch (Black) 27° 11.707ô 80° 02.122ô 98 92 

Tension Barge 27° 13.527ô 80° 00.261ô 190 178 

Reefmaker Triangle 27° 11.595ô 80° 05.716ô 50 40 

Reefmaker Texas 27° 11.414ô 80° 06.523ô 50 40 

Reefmaker Cement Barge 27° 12.627ô 80° 06.597ô 60 50 

Reefmaker Traffic Barge 27° 12.912ô 80° 06.821ô 60 50 

Reefmaker Upside-Down Barge 27° 13.953ô 80° 06.732ô 60 50 

Reefmaker Inlet Barge 27° 12.022ô 80° 05.709ô 60 50 
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Reef Name 
Latitude 

N 

Longitude 

W 

Water Depth 
(feet) 

Reef Crest 
Depth (feet) 

Sirotkin Diamond Patch N 27Á 13.410ô 80Á 02.280ô 100 90 

Sirotkin Diamond Patch C 27Á 13.276ô 80Á 02.165ô 105 95 

Sirotkin Diamond Patch S 27Á 13.166ô 80Á 02.284ô 100 90 

Reefmaker Tree Barge 27° 13.425ô 80° 00.274ô 185 175 

Clifton Perry Memorial 27° 13.339ô 80° 06.131ô 66 40 to 50 

Frances Langford Memorial 27° 13.353ô 80° 01.046ô 150 118 

PCL Deep 27° 12.924ô 80° 01.774ô 122 104 

PCL Shallow 27° 13.045ô 80° 05.743ô 60 41 

PCL River 27° 12.771ô 80° 11.190ô 10 ï 17 7 @ MLW 

West 400 27° 09.735' 80° 03.856ô 62 46 

Mango 27° 09.702' 80° 03.702' 61 48 

Grand Teton 27° 09.708' 80° 03.535' 62 34 

KD Select 27° 11.476' 80° 01.474' 124 113 

Ann Marie 27° 04.657ô 80° 02.297ô 67 59 

Fogel Capital Management 27° 04.773ô 80° 02.297ô 67 60 

The Heap 27° 04.888ô 80° 02.430ô 68 63 

Jack MacDonald 27° 04.885ô 80° 02.314ô 68 59 

Lentine 27° 04.769ô 80° 02.423ô 68 62 

Shirley 27° 04.663ô 80° 02.440ô 66 61 

American Custom Yachts Tower 27° 13.148ô 80° 00.338ô 190 155 

Bausch American Towers Tower 27° 13.152ô 80° 00.259ô 189 154 

Baratta Sight-See-Er Tower 27° 13.301ô 80° 00.307ô 187 172 

Deborah Schmidt Tower 27° 13.277ô 80° 00.266ô 187 152 

Table 2.  Locations of Martin County artificial reefs deployed 2000 to 2008. 

 

In 2007, four new reefs were deployed using mixed concrete materials, one deeper site in the 

Sirotkin Reef area and three shallower sites in the Ernst Reef area.  These sites are called KD 

Select, Grand Teton, West 400 and Mango Reef, respectively.  In 2008, four steel towers in the 

Sirotkin Artificial Reef area and six concrete patch reefs in the South County Artificial Reef 

areas were deployed.  And in 2009, three more concrete patch reefs were deployed in the 

Sirotkin Artificial Reef area.  Table 1 summarizes all artificial reef deployments performed since 

2000 in Martin Countyôs offshore reef sites. 

 

Reef Name 2009  2008  2007  2006  2005  2004  

Mitigation Site A no no 8/18 
5/21, 6/30, 

12/27 
no  [1] 6/1 

Mitigation Site B no no 8/18 5/22 no  [1] 5/26 & 29 

Mitigation Site C no no 7/11 
5/21, 
12/27 

no  [1] 5/26 & 30 

Evans Crary Bridge no no no no 6/17 5/10,23,30 

Tetrahedron Stack no no no 5/21 6/17 5/21, 6/11 

Tetrahedron Patch-Yellow no no 7/18 4/26 6/7 5/24, 6/3 

Tetrahedron Patch-Pink no no 7/18 4/26 6/7 5/24, 6/4 

Tetrahedron Patch-Blue no no 7/18 4/26 6/7 5/24, 6/5 

Tetrahedron Patch-White no no 7/18 4/26 6/7 5/24, 6/6 

Tetrahedron Patch-Black no no 7/18 4/26 6/7 5/24, 6/7 
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Reef Name 2009  2008  2007  2006  2005  2004  

Tree Barge no no 9/3 6/3 no [2] no [2] 

Wickstrom Ship no no 9/3 6/3 no [2] 8/18 

Railroad Tie Stack no 8/5 6/25 5/23 6/8 5/23 & 29 

High Queen and Zeppo  no no 9/15 no [2] no [2] 8/27 

Five Peaks Patch-Blue 10/2 6/25 7/10 5/27 6/8 deployed 

Five Peaks Patch-Orange 10/2 6/25 7/10 5/27 6/8 deployed 

Five Peaks Patch-Yellow 10/2 6/25 7/10 5/27 6/8 deployed 

Five Peaks Patch-Pink 10/2 6/25 7/10 5/27 6/8 deployed 

Five Peaks Patch-Black 10/2 6/25 7/10 5/27 6/8 deployed 

Tension Barge no no 9/15 no [2] no [2] deployed 

Reefmaker Triangle no no 6/24 5/23 deployed NA 

Reefmaker Texas no 7/24 6/25 4/21, 6/30 deployed NA 

Reefmaker Cement Barge no no 6/22 4/21 deployed NA 

Reefmaker Traffic Barge no no 6/21 4/3 deployed NA 

Reefmaker Upside-down 
Barge 

no 
no 

6/19 no [3] deployed NA 

Reefmaker Inlet Barge no no 6/21 no [3] deployed NA 

Sirotkin Diamond Patch N no no no [3] 3/6 deployed NA 

Sirotkin Diamond Patch C no no 7/10 no [3] deployed NA 

Sirotkin Diamond Patch S no 12/21 no [3] 3/6 deployed NA 

Reefmaker Tree Barge no no 9/3 6/3 deployed NA 

Clifton Perry Memorial 9/28 7/24 6/24 4/3 deployed NA 

Frances Langford Memorial 10/8 12/21 8/8 6/2 deployed NA 

PCL Deep 10/2 12/20 10/29 deployed NA NA 

PCL Shallow 9/28 6/25 9/20 deployed NA NA 

PCL IRL 10/25 no deployed NA NA NA 

West 400 8/26 6/27 deployed NA NA NA 

Mango 10/8 6/27 deployed NA NA NA 

Grand Teton 8/26 6/19 deployed NA NA NA 

KD Select 10/10 12/20 deployed NA NA NA 

Ann Marie 8/31 deployed NA NA NA NA 

Fogel Capital Management 8/31 deployed NA NA NA NA 

The Heap 10/8 deployed NA NA NA NA 

Jack MacDonald 9/1 deployed NA NA NA NA 

Lentine 9/1 deployed NA NA NA NA 

Shirley 10/8 deployed NA NA NA NA 

American Custom Yachts 
Tower 

10/15 deployed NA NA NA NA 

Bausch American Towers 
Tower 

no [3] deployed NA NA NA NA 

Baratta Sight-See-Er Tower no [3] deployed   NA NA 

Deborah Schmidt Tower no [3] deployed NA NA NA NA 

Notes: 

1. Mitigation reef monitoring not completed in 2005 due to poor visibility. 

2. Annual in-water monitoring not required for reef sites in water depths greater than 100 feet. 

3. Not every Reefmaker unit is monitored every year. 

Table 3.  Annual monitoring dates for Martin County artificial reefs. 

 



2008-2009 Monitoring Report         Martin County Artificial Reefs                        Deployed 2003 to 2008 
 

Hesperides Group 6 

1.1  Project Objectives 

Artificial reefs are an increasingly valuable amenity for recreational fishing and diving.  Florida 

registers more boats, has more certified scuba divers and more licensed resident and non-resident 

marine anglers than any other state.  For several decades in Martin County, artificial reefs have 

been enhancing local fishing and diving while alleviating pressure on natural reef systems.  

While there is no scientific confirmation yet that artificial reefs enhance regional fish populations 

or reduce human impacts to natural reef and hard-bottom communities, many fisheries biologists 

believe they do, and regular monitoring may eventually describe their full contribution to the 

nearshore marine environment. 

 

Annual monitoring of each artificial reef structure for two consecutive years, which includes 

documenting associated flora and fauna, is required by the U.S. Army Corps of Engineers.  The 

primary objectives of the monitoring effort are to verify artificial reef locations, document 

biological activity (benthic flora and invertebrates, demersal and pelagic fish communities) and 

evaluate engineering performance (stability and condition of the reef materials, scour and 

settlement).  Effective analysis of artificial reef monitoring data may result in a program that 

optimizes reef placement and engineering in ways that maximize both fisheries and recreational 

enhancement. 

 

1.2  Methodology 

The monitoring techniques used to monitor Martin Countyôs artificial reef sites in 2008 and 2009 

were identical to the methodology used by Harris and Dillon in previous annual monitoring 

efforts.  Divers made direct measurements of the reefs, recorded visual observations and 

collected still and video photography to document vital statistics for each artificial reef.  

Fieldwork was performed by the authors and other qualified divers to ensure that all pertinent 

engineering and biological data were collected. 

 

1.2.1  Physical Measurements 

Divers inspected and measured each artificial reef unit to determine changes 

in the reef structure, including scour, settlement, and other movement of reef 

components by repeating survey measurements established during previous 

monitoring surveys. Reef structure depths were measured using dive 

computers for measurements of the bottom and both the highest and average 

depths of the reef materials. Changes in reef heights were used to assess 

settlement of the materials.  The natural bottom depths 10 meters away from 

the reefs were compared to the maximum depths immediately adjacent to the 

reefs to assess scour. Measuring tapes and compass readings were used to 

measure horizontal distances on the reefs, as well as distances and bearings 

between the patch reefs, where applicable.  Divers also used buoys at key 

locations in order to collect accurate GPS coordinates from the surface. 

 

1.2.2  Biological Surveys 

Data collection methods utilized the roving diver technique (RDT) to perform 
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fish counts to assess the diversity and density of demersal and pelagic fishes.  

Plant and invertebrate assessments were also performed by identifying benthic 

flora and fauna on and among the artificial reef substrate to the lowest 

practical taxa.   

 

1.2.3  Photo/Video Documentation 

Underwater still and video cameras were used to document observations 

during the dives.  Photography was used to help confirm identification of flora 

and fauna and to compare with still and video photographs collected during 

previous monitoring. Due to varying conditions (especially visibility at the 

bottom), underwater photographs for some sites or some dates are not of 

sufficient quality to include in this report. Selected photographs taken in 2008 

and 2009 are included in this report. Copies of all photographs are submitted 

on compact disk (CD) at the end of this report. 

 

Monitoring reports from prior years were reviewed prior to performing the fieldwork, and dive 

slates were prepared in advance with sketches of the dive sites and tables for recording 

measurements and observations.  All data taken during each dive was thoroughly reviewed on 

the boat following each dive, and data were transferred into field journals to assure that correct 

and complete data were recorded and saved. 

2.0   Artificial Reef Locations 

A total of 20 individual artificial reef sites were monitored in 2008 and 2009, scattered among 

four of the permitted offshore artificial reef sites and one estuary artificial reef site.  The specific 

artificial reef sites listed in Table 4 were monitored, with physical surveys of the reef site and 

biological inventories performed for each. 

 

Artificial Reef 
Year Monitored 

2008 2009 

Clifton Perry Memorial Reef V V 

Texas Reefmakers V  

PCL Shallow Reef V V 

PCL Deep Reef V V 

Sirotkin Diamond South V  

Railroad Tie Stack Reef V  

Railroad Tie Patches (Five Peaks) V V 

KD Select Reef V V 

Frances Langford Memorial Reef V V 

American Custom Yachts Tower  V 

Mango Reef V V 

Grand Teton Reef V V 

West 400 Reef V V 

Fogel Capital Management Reef  V 
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Artificial Reef 
Year Monitored 

2008 2009 

Jack MacDonald Reef  V 

Shirley Reef  V 

The Heap Reef  V 

Lentine Reef  V 

Ann Marie Reef  V 

PCL Indian River Reef  V 

  Table 4.  List of artificial reefs monitored in 2008 and 2009. 

 

The following sections provide a summary of the five permitted artificial reef areas offshore of 

Martin County: the Ernst, Donaldson, Sirotkin, South County and nearshore artificial reef areas.  

The locations of the artificial reefs monitored for this report are shown on those charts, along 

with other known reef deployments.  The permitted reef areas are located in water depths ranging 

from 15 to 200 feet and include artificial reefs constructed using a variety of man-made and 

natural materials.  The size of the individual artificial reefs is also quite variable due to the type 

and quantity of materials used.  Figure 2 shows the distances from the St. Lucie Inlet sea buoy to 

the four primary offshore artificial reef areas, the Ernst, Donaldson, Sirotkin and South County 

Artificial Reef areas. 

 

 

Figure 2.  Distances from St. Lucie Inlet sea buoy to the offshore artificial reef sites. 

South 
County 
Reef 

Donaldson Reef 

Sirotkin Reef 

Ernst Reef 
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2.1 Donaldson Artificial Reef Site 

The nearest boundary of the Donaldson Artificial Reef area is located about 2 nautical miles NE 

of the St. Lucie Inlet sea buoy and is shown in Figure 3.  Water depths vary from 50 to 68 feet 

within this area and it contains a variety of artificial reef structures, including several older 

barges, dredged limestone rubble, recycled bridge materials, concrete culverts, boxes and pilings 

and purpose-built artificial reef modules. 

 

The newest deployment in this site is the PCL Shallow Reef, constructed in 2006 of recycled 

bridge materials from the dismantled Lyons Bridge.  Other notable reef units within the 

Donaldson Artificial Reef area include the Clifton Perry Memorial Reef and Texas Reef.  Fifteen 

pyramid-shaped Reefmaker artificial reef modules were deployed along the southern edge of 

Texas Reef.  Ten additional Reefmaker modules were deployed within the Donaldson Reef area 

as a patch reef in the SE portion of the permitted area, indicated as the Reefmaker Triangle in 

Figure 3.  In 2005, sixteen Reefmaker modules were placed around four barges, four units at 

each, about 100 feet from each side of the barge.  Due to its relatively shallow depths and close 

proximity to St. Lucie inlet, the Donaldson Artificial Reef area is very popular with fishermen 

and divers. 

 

 

Figure 3.  Chart view of the Donaldson Reef site. 


































































































































