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ABSTRACT

In an ongoing study of population dynamics of spiny lobster Panulirus
argus at Looc Key Reef in the lower Florida Keys, postlarva (puerulus)
collectors were placed in shallow (1-2 m) reef flat and nearshore zones to
determine if pueruli are physiologically capable of settling in offshore reef
habitats and, if so, how relative magnitude and timing of ofishore settlement is
related to settlement nearshore, 8 km from the reef. Collectors were also set in
deep (30 m) water offshore of the reef in vertical arrays (0, 15, and 27 m) to
monitor timing and stratification of incoming pueruli. During March-October
1987, maximum monthly recruitment of pueruli occurred simultaneously at reef
flat and nearshore areas and was centered around new moon and first quarter
lunar phases. Settlement peaks on offshore collectors occurred at first and third
quarter phases. Combined numbers of pueruli and first stage juveniles on reef
flat collectors averaged 42% that of nearshore collectors. Catch rates of pueruli
and first stage juveniles on deep-water collectors were only 5% of those on reef
flat collectors; 66% of all pueruli settled on bottom collectors, whereas 28 and
6% settled on middle and surface collectors, respectively.

INTRODUCTION

Research on postlarval recruitment presented here is part of a broader study
of population dynamics of spiny lobster (Panulirus argus) being conducted by
the Florida Department of Natural Resources at Looe Key National Marine
Sanctuary off the lower Florida Keys. Looe Key, a classical spur and groove
coral reef with a protected shallow reef flat, is Jocated about 8 km from the
island chain along the western edge of the Florida Current,

Palinurid larvae are transported to Florida year-round (Ingle et al., 1963;
Sims and Ingle, 1966), and recruitment of pueruli, or postlarvae, occurs
throughout the year in nearshore waters of the Florida Keys (Sweat, 1968; Little,
1977; Little and Milano, 1980). However, circumstances regarding recruitment
from offshore to inshore waters have not been determined, nor has the
possibility that shaliow offshore environments such as reef flats may provide
habitat suitable for recruitment. The investigation now in progress monitors
puerulus recruitment with artificial habitats to address the following questions:

1. At what depths are incoming pueruli transported?

2, Are pueruli physiologically capable of settling in offshore waters?
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3. Does settlement offshore differ in lunar periodicty and magnitude from
that near shore?

4. Is there a substantial transit time for pueruli between offshore and
nearshore waters?

Preliminary results obtained during the first eight months of sampling are
presented here.

METHODS

Puerulus collectors were constructed of a rectangular PVC frame and 6
sheets of air conditioning filter material, each measuring 40 x 61 cm. Each sheet
was folded over a crossbar to form a totat of 12 pages or leaves. A styrofoam
buoy was tied to each corner of the frame for flotation. Each collector was
attached to a buoyed line anchored to the bottom.

Three collectors were set approximately 50 m apart on the reef flat at Looe
Key. Three nearshore collectors were set approximately 500 m apart, 100 m
offshore of Big Munson Island, 8 km inshore of Looe Key. Water depth at both
locations was 1-2 m. Two vertical arrays of collectors were set seaward of the
Looe Key fore reef in 30 m depth. Each array consisted of one collector at the
sutface, one at 15 m, and one at 27 m. A third surface collector was also
anchored offshore in 30 m depth. These deep-water arrays were located about 1
km apart.

Collectors were sampled weekly from March to October 1987. Collectors
were lifted from the water in a mesh bag to catch pueruli that washed out of the
filter material. Submerged collectors were retrieved by divers, who encircled
them with mesh bags and brought them to the surface.

Collectors were thoroughly searched on board the boat and pueruli and
juveniles counted. Pueruli were staged as follows: transparent with yellow eyes,
semipigmented, and pigmented. First stage juveniles were distinguished from
pueruli by their rounded carapace and erect supraorbital spines. Transparent
pueruli with black eyes, as reported by Lewis et al. (1952) and Calinski and
Lyons (1983), were not found. Pueruli were released at least 0.5 km from any
collector.

Catch per unit effort (CPUE) was calculated as the number of pueruli
caught per collector per week. Unless otherwise specified, calculations of CPUE
include first stage juveniles.

RESULTS
Catch rates of pueruli were greatest near shore (Table 1). Caich rates of reef
flat and deep-water collectors averaged 42% and 2%, respectively, of catch rates
on nearshore collectors. Monthly recruitment peaks occurred in May and August
at the nearshore location. Recruitment also peaked in May on the reef flat,
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although there was no increase in late summer. CPUE in deep water increased
slightly in May, but maximum catches occurred in August.

Catch rates were greatest during the first quarter moon phase at all three
locations (Table 1). Nearshore and reef flat collectors had their second highest
catch rates during new moon, whereas catch rates of deep water collectors were
nearly equal during first and third quarters. Catches of transparent pueruli, a
more accurate indicator of recent settlement, exhibited a different pattern with
respect to lunar timing. Maximum CPUE of transparent pueruli occurred during
third quarter in deep water, new moon on the reef flat, and first quarter near
shore (Table 1). This data suggests that movement of pueruli from deep water 10
nearshore locations may require up to two weeks. An experiment is underway
atlempting to estimate relative age of pucruli captured at each location.

Distributions of puerulus stages at each Iunar phase were similar between
nearshore and reef flat locations (Tablel). Transparent pueruli were the
predominant stage during new moon, whereas pigmented puecruli were
predominant during first quarter. Most lobsters found on nearshore and reef flat
collectors during full moon and third quarter were first stage juveniles. On deep-
water collectors, transparent pueruli were the most abundant postlarval stage
during every lunar phase except first quarter, when the majority of pueruli were
pigmented. Transparent pueruli were twice as abundant during third quarter as
during new moon and first quarter.

The vertical arrays of collectors in 3¢ m depth revealed an obvious depth
stratification of incoming pueruli. Sixty-six percent of pueruli were found on
bottom collectors, whercas 28% and 6% were found on middle and surface
collectors, respectively. Catches of pueruli on bottom and middle collectors
exhibited the same lunar periodicity, with maxima at first and third guarters.
Catch on surface collectors was low but nearly constant throughout the lunar
month.

DISCUSSION

Our results demonstrate that lobster pueruli can settle in offshore waters.
The lower densities of pueruli settling offshore may be due to differences in
suitability of habitat or to conseguences of hydrodynamics. Pueruli may be
concentrated near shore by currents impinging on the islands and shallow banks.

The time necessary for pueruli to swim or be transported by currents across
the reef tract to nearshore waters appears to be 1-2 weeks, beginning offshore
near third quarter lunar phase and arriving near shore between new moon and
first quarter. If lunar timing of recruitment is a predator avoidance pattern, then
transit should be timed so that pueruli pass the area of greatest predation risk
during new moon. The facts that transparent pueruli are most numerous on the
reef flat during new moon and that planktivores are abundant on reefs
(Bohnsack ef al., 1985) support the predator avoidance hypothesis.
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The data demonsirate that P. argus pueruli move inshore near the ocean
bottom. Depth stratification of incoming pueruli in deep shelf waters off
Western Australia has also been suggested for P. cygnus (Phillips et al., 1978).
Transit near the bottom permits pueruli to test substrates for suitability of
settlement as they proceed shoreward. Because pueruli are physiologically ready
to settle offshore, some offshore recruitment on natural habitat is likely.
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