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(57) ABSTRACT 
The collector habitat device comprises panels of non-bio 
degradable and/or synthetic fibrous material set in durable 
weatherproof frames and attached to a base; when placed in, 
the panels hang within the water column providing numer 
ous parallel settlement surfaces for post-larvae. A float 
assembly, optionally attached to the opposite side of the base 
from the panels, allows the device to float just below the 
water's surface. The collector habitat device also incorpo 
rates a guard, Surrounding the panels, with apertures to allow 
settlement-stage post-larvae access to the settlement Sur 
faces, while preventing larger organisms and potential 
predators from gaining access. The collector habitat device 
also, optionally, incorporates an optionally removable/re 
attachable reservoir hung below the guard; and an optional 
olfactory attractant delivery device. 
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COMMERCIAL POST LARVAL COLLECTOR 
HABITAT 

RELATED APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Application No. 60/815,638, filed Jun. 22, 2006, the disclo 
sure of which is hereby incorporated by reference in its 
entirety for all purposes. 

BACKGROUND OF THE INVENTION 

0002 Most of the world's fisheries are threatened by 
unsustainable fishing practices and pressures. Many fisheries 
target the adult life phase of the target species as the 
commercial resource. This is economically effective as long 
as fishing systems and pressure do not jeopardise the bio 
logical integrity of the wild stocks of the target species. 
However, with many species of marine organism, the indi 
viduals that live long enough to become adults numerically 
represent only a very Small percentage of the reproductive 
effort of the wild population. This small percentage is a 
result of high mortality rates which occur during the early 
stages of growth development of the species. 
0003. The growth development of many crustaceans and 
fin fish include five main stages: the egg, larvae, puerulus 
larvae, juvenile and adult. The eggs are carried by the female 
until they hatch, becoming larvae. The larvae often drifts in 
the water freely for about 12 months before becoming 
puerulus larvae (also known as pueruli or post-larvae). The 
post-larvae, which look like transparent miniature adults, 
settle on the bottom of the ocean floor in a phase known as 
“the settlement phase'. It is on the ocean floor where the 
post-larvae begin the benthic phase, meaning "bottom of the 
water, and they will grow into juveniles and finally full 
adults. 

0004 For many commercially important crustaceans and 
fin fish, the critical development stages that Succumb to the 
greatest mortality rates are the settlement phase and the 
Succeeding benthic phase. Settlement phase mortality is 
generally acknowledged to be in the region of 80-95% of 
settling post-larvae. Regardless of how many post-larvae 
settle, various studies show that, of the survivors of the 
settlement phase, very few will survive the subsequent 
benthic phase to become adults. Mortality in the first year, 
post-settlement and during the juvenile phase, has been 
shown to be similarly high. Therefore, the ideal manner in 
which to harvest commercial crustaceans and fin fish is to 
target the progeny prior to the settlement phase, as the 
removal of up to 80% of settling post-larvae, before they 
encounter these mortality phases will have virtually no effect 
on the numbers Surviving to become adults and negligible 
effect on related ecology. 
0005 These post-larval marine organisms can be har 
vested and grown out in aquaculture operations, providing 
the potential for an extremely lucrative and non-destructive 
fishery for coastal communities throughout the world. 
Numerous studies have used different collection techniques 
to harvest post-larvae with light traps, used to harvest 
photophyllic fin fish, or settlement/collector habitats, used to 
harvest post-larval crustaceans. 
0006. Several different styles and designs of collectors 
have been used for small scale studies. Most of these designs 
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are variations of the “Witham collector', which are gener 
ally made of closely spaced sheets of air conditioner filter 
material suspended vertically to form a float. (Witham et al. 
1968). Other examples of collectors include the Phillips 
collector, and variants such as the GuSi collectors (Phillips 
and Booth, 1994; Phillips 1995), the Mills collector, sand 
wich collectors and the like. Almost all previous designs of 
Witham collector described in literature to date, have used 
natural fibres that have been treated with a rubberising agent 
to prolong their useful life. More advanced and recent 
designs have used synthetic fibre material attached to 
wooden or Styrofoam bases. Because of their cost of manu 
facture, materials used and/or general design, past designs of 
post-larval collectors have not been Successful for commer 
cial use; being either too costly, not sturdy enough or 
impractical for large-scale use. 

0007 Prior collector designs have encountered issues 
with sea-worthiness, unable to withstand harsh sea condi 
tions for long periods of time. Sturdier constructions have 
proven too costly for commercial use. Additionally, prior 
designs have not satisfactorily addressed the issues of 
attracting and retaining post-larvae stage organisms and also 
result in lower yields as organisms are lost during harvest 
1ng. 

0008 Thus, there exists a need for, and growing interest 
in, a device which can aid post-larval stage harvesting on a 
commercial scale. 

0009. The invention described herein addresses these 
issues; thus providing a cost effective, sturdy design and 
construction that attracts and retains pre-settlement, post 
larval organisms, while also minimizing loss during harvest 
1ng. 

SUMMARY OF THE INVENTION 

0010. The present invention provides a commercial, post 
larval collector habitat for settlement and collection of 
post-larval crustaceans or fin fish, e.g., spiny lobster. The 
materials and construction of the present collector habitat 
and its ease of construction and use are such that it can be 
readily used in experimental-commercial or fully-commer 
cial settlement stage harvest fisheries operations. 
0011 Thus, the present invention provides a post-larvae 
collector comprising: (a) a base having a top Surface and a 
bottom Surface; (b) at least one panel component attached 
perpendicularly to the bottom surface of the base further 
comprising synthetic fibrous material set in a frame; and (c) 
a guard component which runs along the periphery of the 
base and encapsulates the panel component(s), the guard 
component having apertures of a Suitable size to allow for 
the entry of pre-settlement post-larvae into the collector. 

0012. In preferred embodiments, the collector habitat 
device comprises panels of non-biodegradable and/or syn 
thetic fibrous material set in durable weatherproof frames 
and attached to a base; when placed in water, the panels hang 
vertically within the water column providing numerous 
parallel settlement Surfaces for post-larvae. A float assembly, 
optionally attached to the opposite side of the base from the 
panels, allows the device to float just below the waters 
surface. The collector habitat device also incorporates a 
guard, Surrounding the panels, with apertures to allow 
settlement-stage post-larvae access to the settlement Sur 
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faces, while preventing larger organisms and potential 
predators from gaining access. The collector habitat device 
also, optionally, incorporates a removable/re-attachable res 
ervoir hung below the guard and an optional olfactory 
attractant delivery device. 
0013 The post-larvae collector habitat of the present 
invention is made of durable, sturdy weatherproof materials, 
such that the device is able to withstand long periods of time 
submersed in harshest of open water conditions. Further 
more, the present invention includes collector habitats 
designed to be easily stored or loaded and unloaded from 
Small or large commercial fishing boats. 

BRIEF DESCRIPTION OF FIGURES 

0014 FIG. 1 depicts an isometric projection of the base 
and panel components in a preferred embodiment of the 
invention. Annotation A indicates the base to which the 
panel components B are attached. Each panel component is 
bordered, or framed, by a rigid material C. Annotation D 
indicates the mode of attachment of each panel section into 
the base, in this embodiment, by means of grooves E. The 
collector habitat device may be tethered to a mooring or 
deployment line by means of the feature indicated by 
annotation F. 

0.015 FIG. 2 depicts another embodiment of the collector 
habitat device of the invention. Annotation A shows the base 
and panels, as exemplified in FIG. 1. Annotation B is a float 
component which attaches to the top of the collector. Anno 
tation C shows an example of a Suitable olfactory attractant 
reservoir and a recess in the float component to accommo 
date it. The structure indicated as D is a guard. The guard 
attaches to the periphery of the base A such that it encloses 
the panels. Annotation E indicates the bottom section of the 
guard. Annotation F shows a representation of the reservoir 
device which, in certain embodiments, re-attachable to the 
guard, e.g., by means of retaining rod loops H, through 
which wire lengths G may be inserted and bent to secure the 
assembly. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016. This invention represents a cost-effective, commer 
cial design of a collector habitat, designed to harvest post 
larvae marine organisms, such as crustaceans, fin-fish, 
bivalves, gastropods, or benthic invertebrates. 
0017. The terms “puerulus larvae”, “pueruli” and “post 
larvae are used interchangeably herein. 
0018. At a minimum, the present invention provides a 
post-larvae collector comprising: (a) a base having a top 
Surface and a bottom Surface; (b) at least one panel compo 
nent attached perpendicularly to the bottom surface of the 
base further comprising synthetic fibrous material set in a 
frame; and (c) a guard component which runs along the 
periphery of the base and encapsulates the panel compo 
nent(s), the guard component having apertures of a Suitable 
size to allow for the entry of pre-settlement post-larvae into 
the collector. Embodiments of the device of the present 
invention additionally include a reservoir, olfactory attrac 
tant device and/or flotation assembly. 
0019. The collector habitat device of the present inven 
tion comprises panels of non-biodegradable and/or synthetic 
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fibrous material set in durable weatherproof frames and 
attached to a base; when placed in water, the panels hang 
vertically downward within the water column providing 
numerous parallel settlement Surfaces for post-larvae. A float 
assembly, optionally attached to the opposite side of the base 
from the panels, allows the device to float just below the 
water's surface. The collector habitat device also incorpo 
rates a guard, Surrounding the panels, with apertures to allow 
settlement-stage post-larvae access to the settlement Sur 
faces, while preventing larger organisms and potential 
predators from gaining access. The collector habitat device 
also, optionally, incorporates a removable/re-attachable res 
ervoir hung below the guard. Additionally, an optional 
olfactory attractant delivery device may be included to 
create an olfactory plume which allow the collector habitat 
device to achieve a dramatically larger fishing profile in the 
water by attracting pre-settlement post-larvae which would 
normally settle outside the area of the device. 
0020. The “mesh,” or otherwise permeable, guard pro 
vides the advantages of structural complexity—thereby 
attracting the target organisms—and protection from preda 
tors (with apertures Small enough to prevent predators from 
entering the device)—thereby maximizing Survival rates of 
the target organisms and, accordingly, harvesting of the 
same. Additionally, the apertures of the guard are of a size 
Suitable to attract, retain and trap the target organisms, i.e., 
Small enough to allow pre-settlement organisms to enter, but 
not large enough to allow grown organisms to escape or 
move from the settlement surfaces of the device. 

0021. The collector habitat device may also incorporate a 
reservoir attached to the bottom of the guard (or device as it 
floats in the water) to catch the post-larvae after they drop 
from the panels when the device is removed from the water. 
This reservoir provides many advantages as it retains the 
catch, or harvested pueruli, in a pool of water of appropriate 
temperature and chemical composition, Such that the har 
vested organisms do not suffer from shock or dehydration. 
This also increases the survival rate of delicate harvested 
post-larvae. The reservoir also allows for quick and accurate 
recording of the catch from each device. 
0022. The device can assume a wide range of shapes and 
sizes to adapt for use in Small boats or in large scale 
commercial vessels, or for stacking for easy storage. The 
device is designed to operate for long periods of time 
immersed in sea water and have a useful life of several years. 
In a preferred embodiment, the collector habitat device is 
constructed of weatherproof, durable materials designed to 
withstand the harsh conditions that continued wave action 
produces. In most preferred embodiments, plastics or other 
cost-effective weatherproof materials are used. 
0023. In some embodiments, the collector habitat device 
of the invention is deployed in shallow coastal waters, but is 
capable of being deployed as deep as 100 m, or even 200 m. 
The collector habitat device preferably floats below the 
surface of the water and provides attractive settlement media 
for a range of post-larval coral reef organisms, e.g., spiny 
lobsters. 

0024. As stated above, the device incorporates weather 
resistant and strong methods of construction. The panels, or 
settlement Surfaces, are preferably made of non-biodegrad 
able synthetic fibres, set within robust, weatherproof frames. 
The materials used and methods of manufacture encompass 
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all materials and methods familiar to those of skill in the art. 
In preferred embodiments, cost of manufacture is balanced 
against weatherproofdurable construction, to result in a 
commercially practical device. Thus, any robust materials 
that will not alter the water chemistry or result in toxicity to 
the target species can be used. Such as e.g., plastics, weath 
erproof non metallic alternatives or non-reactive metals/ 
metal alloys. Furthermore, any practical methods for moul 
ding or otherwise working with Such materials are also 
encompassed by this disclosure. 
0.025 The specific components of the collector habitat are 
discussed further below: 

The Base and Panel Components 
0026. Examples of preferred embodiments of this inven 
tion are illustrated in FIGS. 1 and 2. The device, as illus 
trated in FIG. 1, comprises a base and panels. The base may 
be any shape, e.g., rectangular, and may be made of plastic, 
Such as polypropylene, polyvinyl chloride, polyethylene, 
polymethyl methacrylate and other acrylics, silicones, poly 
urethanes, etc. or any combination of polymers that yields a 
sturdy and weatherproof base. Preferably, the plastics used 
are capable of forming a solid, UV-resistant substance with 
high mechanical strength that may be repeatedly reduced to 
a liquid or semi-liquid in a simple oven without affecting the 
structural integrity of the solidified substance thereafter. In 
a preferred embodiment, the base is less than 4 cm thick and 
sized such that the resulting collector habitat can be easily 
deployed from a small boat by a single human operator; 
however, larger sizes may, of course, be made, if desired. 
0027. The base may be formed, for example, by injection 
moulding or by cutting a sheet of Suitable plastic, or more 
preferably, by heat moulding. In a preferred embodiment, 
the base is heat moulded and before it cools, the panel 
components are inserted into the molten base, such that one 
edge is incorporated within the base, with the plastic border 
material becoming hot enough that it molecularly combines 
with the plastic of the base. By this process the base and 
panels are assembled in one operation and form a robust and 
rigid permanent structure. 

0028. In the most preferred embodiments of the inven 
tion, the spacing between panels vary from about 1 cm to 
about 5 cm, and most preferably from about 1 cm to about 
3 cm, with the number of panels attached to each base 
varying from 2 to 30, and more preferably from 5 to 20. In 
other embodiments, the base also includes a means for 
attaching a deployment line and/or a means for accommo 
dating a rope anchor for a float component, e.g. a hole may 
be drilled through the middle of the base in order to 
accommodate such accessories for the device. 

0029. The panel components of this device also may vary 
in dimension to yield a device that can be easily handled by 
a single operator from a small boat or that is practical for 
large commercial operations. As previously stated, the pan 
els comprise a synthetic, fibrous material set in weatherproof 
frames. Examples of such synthetic fibrous material include, 
e.g., materials generally associated with domestic and indus 
trial scouring pads. Once cut to the desired dimensions, this 
material is set into a frame. Preferably, the frame is made 
from the same material as the base. In preferred embodi 
ments, the frame is formed by forcing the edges of the 
fibrous synthetic material into a molten plastic frame, so that 
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the fibres of the material infiltrate the molten plastic frame 
and eventually a rigid frame is formed once the panel 
cools/solidifies. 

The Guard 

0030 The guard component (FIG. 2, D and E) is attached 
to the periphery of the base, preferably by welding for 
Sturdy/permanent attachment. The guard component may be 
any size or shape Suitable to completely encapsulate the 
panels. For example, in FIG. 2, the base is rectangular and 
the guard is a complimentary four-sided box shape. The 
guard is preferably made from a weather resistant material 
having apertures large enough to allow for the free flow of 
pre-settlement pueruli, but Small enough to prevent entry of 
predators. Any weatherproof, durable, cost-effective mate 
rial can be used which will not alter the water chemistry or 
effect the life cycle of the target species. The dimensions of 
the sides of the guard will vary in proportion to the size of 
base and panel assembly. One of skill in the art would be 
capable of utilizing other techniques which would also be 
Suitable for constructing the guard component. 
0031. In preferred embodiments, the size of the apertures 
in the guard are about 4-8 mm. In more preferred embodi 
ments, the apertures in the bottom of the guard are larger 
than those in the sides of the guard, to allow trapped 
organisms that have grown in size to easily fall through the 
apertures in the bottom when the device is lifted out of the 
water, and into the optional reservoir. In Such an embodi 
ment, the size of the apertures in the sides of the guard may 
be about 4-8 mm, while those in the bottom of the guard are 
preferably 8-12 mm. 
0032. In other embodiments, small concrete weights may 
be tied to the bottom edges of the guard to ensure the desired 
orientation in the water. 

The Reservoir Component 
0033. The reservoir of the invention is a light weight 
container that sits under the guard. Ideally, there is a gap 
between the bottom mesh of the guard and the bottom of the 
reservoir, preferably around 3 cm deep. The reservoir is 
designed to be easily removed and reattached to the device 
and sized to fit Snugly around the bottom of the guard with 
sides extending up over a portion of the sides of the guard. 
In preferred embodiments, the sides may extend up over to 
about 5 cm up from the bottom of the guard and have 
drainage slits (preferably less than 1 mm) cut into the 
reservoir sides to allow water to drain out of the reservoir 
when the device is removed from the water. The drainage 
slits are preferably situated Such that a small quantity of 
water remains in the bottom of the reservoir. In such an 
embodiment, the drainage slits may be within about 1.5 cm 
from the bottom of the reservoir. 

0034 Thus, when the device is removed from the water, 
the collected organisms may drop off the panels/settlement 
Surfaces, through the apertures of the bottom of the guard 
and into the reservoir. Furthermore, since the reservoir is 
designed to retain some of the water as well, the organisms 
are collected in a water-filled reservoir; and the water is of 
the same composition and temperature to which the organ 
isms have grown accustomed—thereby minimizing any loss 
from the shock of removal. 

0035) In a preferred embodiment, the reservoir is remov 
ably attached to the guard, e., by plastic loops (H) on the 
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sides of the guard and reservoir, through which rods (G) are 
inserted to secure them in place. In preferred embodiments, 
the rods are a plastic coated metal wire, although other 
materials capable of securing the reservoir to the guard may 
be used. 

The Float Component 
0036) The device of the present invention, optionally, 
includes a float component (FIG. 2, B) made of any non 
absorbent flotation material of sufficient volume to maintain 
the habitat device just below the water's surface. In pre 
ferred embodiments, the float has one reinforced hole 
through its centre of gravity to accommodate a rope anchor. 
In more preferred embodiments, the float has an additional 
hole for accommodating an olfactory attractant reservoir 
(FIG. 2, C). The float may be attached to the base by any 
means, e.g., a simple rope. In such an embodiment, the rope 
may be fed up through a hole in the centre of the base and 
up through the float and secured accordingly. 
The Olfactory Device 
0037. In certain embodiments of the invention, the col 
lector habitat device also contains an olfactory device which 
dispenses an olfactory attractant into the water. This olfac 
tory attractant is designed to attract the target pueruli. The 
olfactory device may be any form of weatherproof container. 
In preferred embodiments, the olfactory device has a volume 
of one litre or less and a tapered delivery end or opening for 
easy distribution of the olfactory attractant. Other preferred 
embodiments, include a high density filter at the mouth of 
the olfactory device that serves to retard the rate of diffusion 
of contents into the Surrounding waters. 
0038. The olfactory attractant may be any substance 
which is capable of attracting the target pueruli and is easily 
dispersed into the water. In the most preferred embodiments, 
the attractant is a liquid concentrate made from extracts of 
biological products and/or by-products. A most preferred 
embodiment of the olfactory attractant is a mixture made 
from Rhizaphora mangle, Laguncularia racemosa; 
Gracilaria species; Nasutiltermes aeajutlae; and combina 
tions thereof. In a more preferred embodiment, the olfactory 
attractant liquid comprises from about 40-60% Rhizaphora 
mangle; from about 5-10% Laguncularia racemosa; from 
about 20-40% Gracilaria species; and from about 5-10% 
Nasutiltermes aeajutlae. 
What is claimed: 

1. A post-larvae collector comprising: 
(a) a base having a top surface and a bottom Surface; 
(b) at least one panel component attached perpendicularly 

to the bottom surface of the base further comprising 
synthetic fibrous material set in a frame; and 

(c) a guard component which runs along the periphery of 
the base and encapsulates the panel component(s), the 
guard component having apertures of a suitable size to 
allow for the entry of pre-settlement post-larvae into 
the collector. 

2. The collector of claim 1, wherein the collector com 
prises from about 2 to about 30 panel components. 

3. The collector of claim 2, wherein panel components are 
spaced from about 1 cm to about 3 cm apart. 

4. The collector of claim 1, wherein the guard component 
comprises a weather resistant mesh material. 
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5. The collector of claim 1, wherein the guard component 
comprises apertures from about 4 to about 8 mm in size. 

6. The collector of claim 1, wherein the guard component 
comprises sides and a bottom. 

7. The collector of claim 6, wherein the apertures of the 
bottom of the guard component are larger than the apertures 
of the sides of the guard component. 

8. The collector of claim 7, wherein the apertures of the 
bottom of the guard component are from about 8 to about 12 
mm in size and the apertures of the sides of the guard 
component are from about 4 to about 8 mm in size. 

9. The collector of claim 6, further comprising a reservoir 
attached to the bottom of the guard, wherein the reservoir 
comprises sides which extend up over a portion of the sides 
of the guard. 

10. The collector of claim 9, wherein the reservoir is 
removable and re-attachable. 

11. The collector of claim 9, wherein the reservoir com 
prises a light weight plastic material. 

12. The collector of claim 9, wherein the reservoir com 
prises drainage slits in the sides of the reservoir. 

13. The collector of claim 1, further comprising a float 
component attached to the top of the base. 

14. The collector of claim 13, further comprising an 
olfactory dispensing device for containing an olfactory 
attractant, attached to the float component. 

15. The collector of claim 14, wherein the olfactory 
attractant is comprised of extracts of biological products and 
by-products of Rhizaphora mangle; Laguncularia racemosa; 
Gracilaria species; Nasutiltermes aeajutlae; and combina 
tions thereof. 

16. The collector habitat of claim 15, wherein the olfac 
tory attractant comprises from about 40-60% Rhizaphora 
mangle; from about 5-10% Laguncularia racemosa; from 
about 20-40% Gracilaria species; and from about 5-10% 
Nasutiltermes aeajutlae. 

17. A post-larvae collector comprising: 
(a) a rectangular base having a top surface and a bottom 

Surface; 
(b) from 5 to 20 panel components attached perpendicu 

larly to the bottom surface of the base and aligned 
parallel to each other, each panel comprising synthetic 
fibrous material set in a frame; 

(c) a guard component comprising four walls and a 
bottom; wherein the four walls attach at the periphery 
of the base Such that the base and panel components are 
Surrounded by the four walls of the guard component, 
the guard component having apertures of a suitable size 
to allow for the entry of pre-settlement post-larvae into 
the collector; and 

(d) a removable and re-attachable reservoir attached to the 
bottom of the guard, the reservoir having sides which 
extend up over a portion of the walls of the guard 
component. 

18. A method of harvesting post-larvae marine organisms, 
comprising 

(a) inserting a collector habitat device into a body of water 
inhabited by marine organisms, the collector habitat 
device comprising: 
i. a base having a top Surface and a bottom Surface; 
ii. at least one panel component attached perpendicu 

larly to the bottom surface of the base further com 
prising synthetic fibrous material set in a frame; and 
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iii. a guard component which runs along the periphery 
of the base and encapsulates the panel component(s), 
the guard component having apertures of a Suitable 
size to allow for the entry of pre-settlement post 
larvae into the collector; 

(b) allowing sufficient time for pre-settlement post-larvae 
marine organisms to enter the device, settle to the 
panels and grow to a desired post-larvae stage; and 
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(c) removing the collector habitat device from the water 
and harvesting the post-larvae marine organisms. 

19. The method of claim 18, wherein the collector habitat 
device further comprises a reservoir attached to the bottom 
of the guard for collecting the post-larvae after removing the 
collector habitat device from the water. 


