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ABSTRACT Collecting reef-associated invertebrates usually involves disturbance of the reef area, often damaging 
the habitat and sometimes damaging live corals. We introduce a nondestructive, inexpensive, and effective method 
for collecting coral reef-associated invertebrates using approximations of small coral heads constructed of concrete, 
PVC pipes, nylon cleaning pads, and other materials easily obtainable in most tropical (coral-rich) countries. An 
example showing the effectiveness of the method is presented based on fieldwork in the eastern Caribbean. 

INTRODUCTION 

Coral reefs are well known as areas of extremely high 
biodiversity (e.g., Sheppard 1980, Huston 1985, Briggs 
1986, Jackson 1991, Sebens 1994, Gray 1997, Reaka-
Kudla 1997, Roberts et al. 2002, Rohwer et al. 2001, 
2002). However, studying this diversity is often hampered 
by the logistics involved in conducting research in tropical 
areas and the difficulties of extracting small organisms 
from the reef itself. For several years, we have conducted 
a survey of marine invertebrates in the eastern Caribbean, 
on and around the coral reefs of Guana Island, British 
Virgin Islands. The survey has yielded numerous new gen­
era and species of marine invertebrates (e.g., Martin 2002, 
Haney and Martin 2004, Fitzhugh, in press a, b, Felder and 
Martin 2003) as well as material for molecular phyloge-
netic studies (e.g., Wetzer et al. 2003). Although several 
collecting methods were employed during the course of 
the survey (hand collecting while snorkeling or SCUBA 
diving, light traps, yabby pumps, baited traps, etc.), some 
of the most productive sampling (both in terms of the num­
ber of specimens and the number of new species recov­
ered) resulted from the use of what we have termed "arti­
ficial reef matrix structures" (ARMS). In this paper, we 
discuss the materials used to build ARMS, their construc­
tion, deployment, and harvesting, and some of the prelim­
inary results obtained from our survey. 

MATERIALS AND METHODS 

Construction 
ARMS consist of a 2-part structure (Figure 1). The top 

section is intended to mimic a coral head and is composed 
of a stack of 4 concrete plates and 2 types of algae-mim­

icking material. The bottom section consists of a "rubble 
basket" made of one-half inch plastic mesh lined with 
finer-mesh nylon or fiberglass window screen, suspended 
from a frame of 2.5 cm (1") dia PVC pipe. 

For the top section, the 3 top-most plates were made 
by pouring a sand-patch concrete mix into cardboard 
molds. Plastic trash bags were used to line the inner sur­
face of the cardboard molds so that the plates could be 
removed easily from the forms after drying. For the molds 
we used cardboard forms (from boxes used to hold twelve 
750-ml bottles). This mold produces a plate about 
36 X 27 X 6 cm. Minimal water was used in making the 
concrete mix, which allowed the mix to be sufficiently vis­
cous to mold tunnels of various diameters using different 
sizes of PVC pipe. Tunnels are semi-circular impressions 
extending about 21 cm across the bottom surface of the 
slab, with alternating openings on either side of the long 
axis (Figures 1, 2A). Into the top-most plate were molded 
6 tunnels using sections of 1.2 cm (0.5") dia PVC, which 
were pressed into the wet concrete and then removed. Four 
tunnels were molded into the second plate using 2.5 mm 
(1") dia PVC, and 2 tunnels were molded into the third 
plate using 5 cm dia PVC. The bottom-most plate was 
slightly wider, longer, and thinner (about 42 x 29 x 5 cm) 
than the other plates and was formed using the cardboard 
tray from a case of canned soda. No tunnels were formed 
in this plate. The dried plates were stacked and bound 
together with plastic cable ties (36 mm and 124 mm). 
Plates could be removed from the molds and deployed less 
than 24 h after the concrete was mixed. A piece of latex-
coated coconut husk fiber pad (Frost KingT *̂ washable fur­
nace filter), cut to fit the dimensions of the top plate, was 
tied to the top plate, and 6 round, nylon pot scrubber pads 
(about 1 2 x 8 x 4 cm) were attached at various points on 
the stack (see Figures 1, 2A). 
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1.25 cm (0.5") plastic mesh 

Figure 1. Diagram of a completed ARMS in place, cutaway view showing rubble basket beneath plates. Inset at upper right is 
a schematic view of the underside of the top plate, showing alternating tunnel orientation. Dashed lines on concrete plates indi­
cate approximate location of tunnels having openings on the opposite side (not visible in this view). 

The rubble basket beneath the concrete plates consist­
ed of a square frame (0.5 m x 0.5 m) of 2.5 cm dia PVC 
pipe joined with two 90° elbows and two "T" connectors. 
The "T" connectors provided openings in the PVC frame 
at opposite corners of the frame. These openings allowed 
invertebrates to enter the pipe and, by allowing water in, 
facilitated the submergence of the frame. A 10-cm deep 
basket was made from sheets of 1.2-cm mesh extruded 
black plastic, joined at the corners by plastic cable ties of 
various sizes. An inner liner of plastic/fiberglass window 
screening with finer mesh size (about 2 mm) was placed 
into the basket. The basket was attached to the frame using 
plastic cable ties. 

Total cost of materials for a single ARMS (concrete, 
PVC pipe, trash bags, furnace filter, scrub pads, cable ties, 
plastic 0.5" mesh, window screening) was less than 
US$20. The PVC, cardboard molds (boxes), and cement 
mix were purchased in the BVI; other materials were 
packed and shipped as luggage. 

Deployment and retrieval 
Deployment and retrieval of the ARMS was carried 

out by a team of 2 to 4 SCUBA divers operating from a 
small boat. The upper (concrete) section of the ARMS, 
which weighed about 29.55 kg (65 lbs), was lowered to the 

sea floor using a rope; it was then carried by a diver to the 
desired location. Once an ARMS was in the desired place, 
the divers dug a depression in the sand and coral rubble, 
and the rubble basket was placed into this depression so 
that the PVC frame was more or less flush with the bottom. 
The basket was then filled with rubble. The concrete plates 
of the upper section were then placed atop the basket, and 
the entire assembled ARMS was left in place for about one 
year. 

To retrieve the ARMS, each scrub pad, and the top fil­
ter pad, was carefully removed in situ by divers and sealed 
in a labeled plastic bag. The bound concrete plates were 
then placed into a large nylon duffel bag, bound with nylon 
webbing, and sent to the surface with an airlift bag guided 
by a diver. The rubble basket was then placed into a second 
duffel bag, bound with nylon webbing, and sent to the sur­
face in the same manner. Each duffel bag was placed into 
a large plastic wash tub and transported quickly to shore. 
On shore, the concrete plates were separated and pho­
tographed, individual specimens were collected by hand, 
and the surfaces of the plates were scraped to obtain as 
many of the attached invertebrates as possible. The rubble 
from the basket was sorted by hand and then subjected to 
a dilute seawater-formalin bath to extract any additional 
animals. 
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