
Background

● The eastern oyster, Crassostrea virginica, plays an important role in the 

estuarine environment by providing economic benefit for humans and 

ecological services, such as three dimensional structure which provides 

habitat for various associated organisms.

● Over the last century, oyster populations have drastically declined due to 

various natural and anthropogenic disturbances (Beck et al., 2011). Large scale 

storm events, such as hurricanes, can inflict massive oyster mortality through 

the influx of fresh water and rapid sediment upheaval (Comeau et al., 2016), 

which subsequently buries oysters alive. Once buried, the shells remain 

entombed within an anoxic environment and become “black”.

● Resource managers are considering restoration efforts to restore lost 

ecosystem services, mainly through utilizing reclaimed, sun-cured shells to 

build reefs and provide habitat. Recently, they have been experimenting with 

uncovering relic, or “black” shells as settlement substrate, but it is unknown as 

to whether larval recruitment is impacted by the type of shell substrate.  

● The main objective of this experiment was to compare three different shell 

types for larval oyster recruitment: cured shell, fresh “black” shell, and “black” 

shell that had been cured for about five months. Secondary objectives 

included determining background densities for the reefs used in this study, to 

understand any potential differences with substrate type, as a function of reef 

density.
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Table 1. Depicts each of the five reefs and 

their construction date.
Figure 1. Location of reefs in Galveston Bay, 

Texas

Reef One Reef Three

Reef Four

Reef Five

N

Reef 
Number

Reef Date of 
Creation

One June 2015

Two May 2014

Three May 2015

Four May 2014

Five May 2015

Methods
● Five intertidal oyster reefs from Sweetwater Lake, a man made, semi-enclosed 

embayment off West Galveston Bay, were used for this experiment (Fig. 1). The 

reefs were constructed within a year of each other (Table 1) by the Galveston 

Bay Foundation. 

● Five bags from different locations on each reef (Fig. 1) were collected to 

quantify oyster abundances and size demography. For each bag collected 

from a different location on the reef, the first 20 oysters were measured and 

the rest enumerated. 

● We measured oyster recruitment on different substrate type by collecting 

fresh “black” shell from the reefs, cured “black” shell through TPWD oyster 

dredges and sun curing the shell, and white cured shell from Galveston Bay 

Foundation’s shell recycling program (Fig. 2A and B). The cages were deployed 

in May 2018 in replicates of three, at six replicates per reef, leaving eighteen 

cages on each reef (six of each substrate type, Fig. 2C). Cages were retrieved 

at the end of August 2018 and all spat were enumerated and measured.

Implications

● Background reef densities were not significantly different 

from one another (Fig. 3), suggesting oyster larvae would 

not preferentially recruit to a reef based upon adult 

densities.

● Mean shell height varied significantly among the reefs, 

suggesting reef placement and intra-reef dynamics can 

influence oyster growth patterns. Further, there appears to 

be a small inverse relationship with mean oyster 

abundance and size. 

● Overall, the results from the recruitment study indicate:

■ Larval recruitment during the timeframe of the study 

was extremely low (Fig. 5), which may be a result of 

mass adult mortality from Hurricane Harvey. 

■ Despite limited recruitment, cured black shell had 

the highest spat settlement compared to sun cured 

shell and black shell (Fig. 5), but white cured shell 

had greater mean spat size (Fig. 6). These limited 

results could mean dredging and curing relic oyster 

shells would facilitate recruitment; however, this 

may be logistically impractical.

■ Algal growth on top of the shells was unimpeded by 

substrate type.

● Oyster abundances in 2018 were comparative to previous 

sampling years, with only a few significant variations 

among reefs (Fig. 8). These variations could be due to 

spatial relationships between reefs impacting recruitment

● Mean oyster size declined in 2018 from 2017 (Fig. 9), 

indicating high mortality and subsequent recruitment to 

the reefs. This further indicates that recruitment to the 

varied shell treatments could be limited due to the limited 

larval production of small oysters on the reef.
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Figure 7. Mean (± SE) percentage 

of algal cover for treatment shells 

within the cage was similar across 

reefs (P = 0.51) and shell 

treatment type (P = 0.18).

Figure 3. Mean (± SE) oyster abundance did  

not significantly vary (F4,20=1.71, P = 0.18) 

between reefs sampled.

Figure 4. There was a significant difference 

(F4,442=6.79, P < 0.001) for oyster mean shell 

height (mm ± SE) among the reefs sampled. 

Different letters show significantly different 

(P < 0.05) results from SNK post-hoc test.

Figure 5. Mean (± SE)  spat count 

(n=11) significantly varied among 

the reefs sampled (F4,75=3.84, P = 

0.006) and by shell substrate type 

(F2,75=3.61, P = 0.006), but there 

were no interactive effects (P = 

0.67). 

Figure 6. Mean (mm ± SE) spat size 

did not significantly vary by reef (P
= 0.67) or shell treatment (P = 

0.42). 

Figure 10.  One of the six replicates of each 

substrate type on a reef.

Figure 11. Large mature 

oyster from Sweetwater 

Lake.

Figure 9.  Mean oyster shell height (mm ± SE) 

had significant inter-annual variation (F2,1372= 

22.75, P < 0.0001). Different letters show 

significantly different (P < 0.05) results from 

SNK post-hoc test.

Figure 8. Total mean (± SE) oyster abundance 

for the five reefs did not vary among this year 

and the two previous years the reefs were 

sampled (2016 and 2017), but the 

abundances did vary among reefs for 

different years (F8,60=3.6, P < 0.005).

Figure 2. Control shell depicted in A, cured “black” shell in B, and caged substrates in C.
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