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INTRODUCTION





Sponges are major components of the Caribbean coral reef benthos.
Large species such as Xestospongia muta can be almost entirely sheared away
during storms, leaving only their base to recover over several years.
Little is known about how sponges grow and change shape, or how this may
vary between healthy and recovering individuals.
Photogrammetry can produce accurate 3D models of coral reef fauna in situ
without harming the subject, making it ideal for time series.

OBJECTIVES




Develop a procedure to measure the point-to-point distance between two 3D
models (representing tstart and tend) to determine regions of an individual that
grew or shrank.
Apply technique to analyze the growth of 7 individuals (3 recovering, 4 healthy)
of the sponge X. muta between 2018 (tstart) and 2019 (tend).

METHODS


A summary of the analysis procedure applied to the 2018 and 2019 meshes of
each X. muta individual is shown in Fig. 1.
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Generate and scale 3D models
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Clean and roughly align 2018 and 2019 models

CloudCompare:

Meshlab:
(via Python)

Apply iterative closest point (ICP) algorithm to minimize distance between and
finely align 2018 and 2019 models

RESULTS

Perform constructive solid geometry (CSG) union and intersection operations
on 2018 and 2019 models, and compute Hausdorff distances to measure
regions that grew (2019 - intersection) and shrank (2019 - union)
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Fig. 1:
1 Summary of the analysis procedure from model generation to data analysis.
analys
sis.

Growth of recovering individuals was mostly vertical and concentrated around
new or recovering oscula, with shrinking in other parts of their body (Fig. 2a-c).
Growth of healthy individuals was mostly outward and more widely distributed
around the width of their bodies, with occasional concentrations of growth that
formed protrusions (Fig. 2d-g).
Recovering individuals had lower median displacement values and more
negatively skewed displacement distributions compared to healthy individuals.
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CONCLUSION
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Almost all growth of recovering individuals was concentrated at sites of
recovering or newly-forming oscula, which are critical components of the
sponge aquiferous system.
Conversely, the growth of healthy individuals was more widespread around the
body, leading to maximum gain in volume and surface area, which may in turn
maximize feeding efficiency.
Variation in growth may indicate a “survival mode” following severe injury, where
sponges reallocate resources towards repairing and reshaping their bodies.
This systemic response is made possible by the exceptional morphological
plasticity of sponges, and it may explain how many sponges can recover from
almost complete destruction.

