Seagrass Die-off Threatens Ecology Of Florida Bay

By Michael B. Robblee and W. Jil! DiDomenico

Everglades NP is known for the numerous water
resource probiems assailing the integrity of its fresh-
water marsh and upland ecosystem. Less well pub-
licized is that more than half the park is comprised of
marine and estuarine habitats dominated by man-
grove forests and shallow water seagrass meadows.

These ecosystems, located at the end of the fresh- -

water “pipeline,” share in the siress visited upan the
everglades by the diversion of water in south Florida for
urban and agriculturat use and for flood control.
Forida Bay, located between mainland Florida and
the Florida Keys, is the largest of the park's marine
systems. Perhaps symptomatic of the stress that it is
under, Florida Bay has been experiencing widespread
and occastonally rapid mortality of turtle grass,
Thalassia testudinum. the bay’s dominant seagrass.
Since 1987, an estimated 4.000 ha of dense
Thalassia-dominated seagrass bottom in western Flor-
ida Bay have been denuded. and an additional 23,000
ha have been impacted to a lesser degree. Loss of
seagrass habitat on this scale is unprecedented in
tropical seagrass systems and polentially threatens
the bay’s water quality. its sport fishery, and its nursery
function. This is because seagrasses serve as the
dominant primary-producer and troghic base. provide

shelter for animals, stabilize sediments, and influence
nutrient relationships {Zieman, 1982),

An analogous situation. the eelgrass (Zostera
marina} wasting disease, has been ¢bserved pre-
viously {Rassmussen, 1977). During the 1930s,
eelgrass disappeared over much of its range along the
easi coast of the United States and in Europe, presum-
ably due to an epidemic of a marine slime mold of the
genera Labyrinthula {Mughlstein, et al., 1987). Severe
habitat alterations, disappearance of species depen-
dent on eelgrass, and declines in fisheries were
attributed to the eelgrass decline.

In Florida Bay, necrotic lesions on Thajassia leaves
are often the first visible symptom of die-off. Short-
shoats, vertical stems attached o the rhizome bearing
leaves and roots, become chlorotic and leaves abscise
or decay at the leaf base. Rhizome and root death
seem to follow leaf ioss at some sites. Al other sites,
however. below-ground tissue mortality apparently
precedes visible ieaf stress and death. Thalassia beds
develop a mottled appearance as patches of chlorotic
and dead seagrass enlarge and coalesce.

The rate of spread and size of die-off patches vary
considerably among sites and appear to reflect varia-
tions in levels of naturally occurring stress in Florida
Bay. At this time. seagrass die-off is known only to
occur in dense grass bed habitats and apparently pro-

ceeds mast ragidly in the auturmn (Fig. 1A). At its worst.
seagrass die-off can denude hundreds of hectares of
dense turtle grass within several months; in its after-
math, only the stubble of dead short-shoots remain.
Affer a period of declining water clarity and epibenthic
algal accumutation associated with the decomposttion
of plant materials, recolonization of these former grass
peds by the pioneering seagrass Halodule wrightii
(shoal grass) is the first sign of recovery {Fig. 1B).

In 1988, the observed contagious distribution of die-
oft patches, the rapidity of the die-of process, and the
recent resurgence of the eelgrass wasting disease
along the east coast, strongly suggested that a patho-
genmay have been the primary cause of seagrass die-
oft in Florida Bay (Short et al., 1986: 1987). it was
feared that seagrass meadows regionally in south Flor-
ida would be affected, as was the case with the
eelgrass die-off in the 1930s. This fear has not been
realized yel, although a relatively virulent species of
Labyrinthula has been isolated from seagrasses asso-
ciated with die-off in the bay. and in the labaratory it has
demonstrated the ability to cause necrotic lesions
{Porter and Muehlstein, 1989). It remains uncertain at
this time, but is considered unlikely, that a pathogen is
the primary cause of what we are gbserving as sea-
grass die-off in Flarida Bay.

{Continued on page 22)



Seagrass Die-Off

{Continued from page 21)

In 1987 Flonda Bay may have been poised for sea-
grass die-off. Current thinking suggests that the syn-
ergism of severa! stress factors may have caused a
preduction-respiration imbalance resulting in seagrass
die-off (Zieman et a/.. 1988; Robblee et al.. in press).
First. Flarida Bay.. which histaorically has averaged cne
hurricane in about every seven or eight years. has not
experienced a significant hurricane since Donna in
1960 {Gentry. 1984). The fack of major storm perturba-
tion in recent years may have allowed Thalassfa com-
munities to develop to very high densities and bio-
mass. with conseguent high respiratory demands.

Second, unusually warm autumn temperatures have
occurred in the late 1980s; temperature anomalies
were as great as 3 degrees C above a 50-year mean
for Gulf of Mexico waters adjacent to Florida Bay. Rela-
tively high autumn temperatures have kept seagrass
respiration high at a time when productivity naturaliy
declines with shorter days.

Third, seagrass roots and rhizomes exist in anaer-
obic sediments, so aerabic respiration is dependent on

photosynthesis in the leaves. If the photosynthetic
capacity of Thallassia leaves is reduced or plant respi-
ratory demands increase, hypoxic stress may result. In
Florida Bay. the risk of hypoxic stress is heightened
because the calcium carbanate sediments in the bay
are low in amorphous iron minerals, which precipitate
dissalved sulfide. As such. sediment interstitial-water
sulfide concentrations are high, with a correspondingly
high chemical oxygen demand. Within this context of
interacting siress factors, it is possible that disease
functions as either an additionaf stress factor or as a
disease agent attacking stressed seagrasses.

Many of the effects of seagrass die-off that were
predicted previously {Robblee. 1988), have been
abserved. Mos! notable is declining water quality and
increasing epiphytism over the past two years. espe-
cialty in the vicinity of active die-off. Alsc. anincreased
frequency of fish kills has been observed in relatively
stressed areas of Florida Bay that have been heavily
impacted by seagrass die-cff.

Poor water clarity and increasing epiphylism also
are associated with areas of new die-off. where these
factars are very likely promoting. af least in part. con-
tinued die-off. Reduced benthic fish and invertebrate
abundances in areas of the bay experiencing die-offs
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Figure 1. Changes in the grass canopy in Johnson Key Basin since May 1988, A Variation in seagrass die-off at 2
monitoring sites initiafly exhibiting Thalassia testudinum-dominated. visually healthy seagrass. 5) Recolonization
of a die-off patch by Halodule wrightii. Data are mean + 1 3d shorl-shoot density in 8 replicate 200 cm? quadrats.
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have been documented (Robblee, 1989). In Johnson
Key Basin, an area of dense grass beds in western
Florida Bay suffering extensive die-off, abundances of
pink shrimp, caridean shrimp. and small fishes have
declined in seagrass habitats affected by die-off (Fig.
2).
Florida Bay may be the principal nursery ground for
the Tortugas pink shrimp fishery (Costello and Allen,
1966). This fishery has experienced historic lows inthe
latier half of the 1980s, coincident with seagrass die-off
in Florida Bay (Nance and Patella, 1989}. This decline
inan offsnore fishery may reflect adecline in the heaith
of Florida Bay. the inshare nursery ground.

Seagrass die-off research has been organized
within a framewaork of cocperative studies. Individuals
whose work and data are summarized here and who
can provide detailed informatian on their research find-
ings are: Or, Paul Carlson and Michael Durako of the
Florida Marine Research institute, Flarida Dept. of Nat-
ural Resources (sediment chemistry and plant mor-
phology). Dr. Ronald Jones af Florida International Uni-
versity {nutrient relaticnships and water guality). Dr.
David Porter of the University of Georgia (seagrass
pathogens). Dr. Joseph Zieman and James Four-
qurean of the University of Virginia (seagrass produc-
tivity and nutnent relationships). and Dr. Michael B.
Robblee of the South Flonda Research Center, Ever-
glades NP {faunal relationships). This research has
been supported by the NPS. the Florida Dept. of Natu-
ral Resources, and the South Floprida Water Manage-
ment District. Al this time research is scheduled 1o
continue through FY 93

Rabblee is Acting Marme Program Director at Ever-
glades NP: DiDomenico is & Biological Techmician at
the park's Research Center
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