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Some self-evident bits: 
• Field studies generally match the tenure 

of graduate students or post-docs and 
the limited period of project funding.
• Climate change and other human-

caused disturbances not limited to 
poles and tropical coral reefs
• LIS region, a large estuary, with taxa 

adapted to change, exhibits empirically 
demonstrable effects of climate as well 
as local disturbances
• Complex habitats and landscapes 

difficult to sample but have important 
functional roles
• Archives of qualitative seafloor images 

are useful resources to assess change
• Useful for ecological status and trends 

as well as conservation alternatives 

From: Snyder et al. 2019. Marine environmental research 146

From: https://longislandsoundstudy.net/ecosystem-target-indicators/
warm-water-cold-water-fish-index/
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https://longislandsoundstudy.net/ecosystem-target-indicators/
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Seafloor habitats, characterized by structure forming fauna, exhibit 
patterns of seasonal change or annual stability, based on underlying 

geology and LH of dominant taxa
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Figure 5.5-67.  Interseasonal stability is illustrated by an examination of imagery from the fall and 
spring along the boulder reef on the ridge of the shoal and the blue mussel dominated communities 
in sand wave troughs to the north.  Both dominant and conspicuous components of the community 
are present and maintain high cover values in both seasons.  It should be noted that mussel 
communities are subject to a pattern of recruitment and senescence on a 5 to 7 year cycle, so this 
habitat type may not be stable over longer, such as decadal, time periods.   
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Figure 5.5-68.  Interseasonal dynamics are driven primarily by species with short life histories such 
as amphipods, colonial and solitary hydroids, and ascidians in the spring.  These species provide 
structure in habitats that have minimal emergent structure at other times of year.     

Seasonal change Annual-scale stability
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Decadal-scale studies of complex habitats are rare
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Summer 2023 – What process/model applies? 
Recovery, resilience, tipping points in LIS complex habitats?
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Summer 2023 – What process/model applies? 
Recovery, resilience, tipping points in LIS complex habitats?
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Look what I found behind the file cabinets?
• 35mm color transparency film (primarily Kodachrome 

and Ektachrome) were identified from years 1975 to 2013
• Scanned images examined as digital jpeg files n = 271  
• Field logbooks from 57 dives at select sites with images
• NURTEC archive of ROV video – 13 dives 1989-2006 
• Recent LISMaRC surveys using wet diving (quadrapod, 

oblique stills), SEABoSS, K2 ROV, PISSAH
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Figure 5.3- 6. Diver conducting quadrat photo transect (left) and suction sampling (right) 

The Kraken2 ROV (Figure 5.3-7) was utilized to acquire imagery in topographically complex 
and spatially constrained habitats where maneuverability of the camera platform is required to 
collect adequate image samples. Such areas were difficult to access using SEABOSS. 

 
Figure 5.3- 7. The Kraken2 ROV illustrating its still and video imaging and sonar capabilities 

ROV sampling consisted of still and video imagery. Still images were recorded using a Nikon 
E995 digital camera and electronic flash set-up for orthogonal imagery. A Canon PowerShot 
G11 and electronic flash were also installed for mobile pan-tilt imagery. 
 
All images were taken using artificial lighting (electronic flash or daylight color temperature 
lighting using HMI or LED sources) to enhance color saturation, edge sharpness, and depth of 
field. Paired parallel lasers were mounted adjacent to cameras and projected points into each 
image at 20 cm spacing to facilitate image calibration. All imagery was batch processed using 
the automated color correction routine in Irfanview software (version 4.50) in order to enhance 
color saturation and delineate color boundaries to facilitate identification of taxa. 
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Places that old people remember (images, logbooks, 
video, and paper copies of unpublished reports)

https://www.bsac.com/news-and-blog/anatomy-of-a-diver-the-bones/
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Ram Island Reef
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Black Ledge

Sept 1986 - > 300 blades m-2 (Egan & Yarish 1990 MEPS)
Sept 2017 – 1.4 blades m-2 based on 100 m transect (3-5 stipes per patch) 
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Patterns, inference and conclusions? Questions 
that emerge? What can we do?

Structure forming species 
• Stability over decades in Cliona-
Astrangia community 
• Reduced kelp habitat
• Decline in Mytilus - increase 
Crepidula dominated 
communities

Predators
• Apparent Asterias decline 
• Apparent Metridium decline
• Decline in Homarus/Cancer
• Decline in Tautogolabrus, 

increase in Centropristis

Drivers
• Climate
• Food resources
• Predation
• Shifts in cyclical 

recruitment/mortality
• Overlaid on temp driven increases
Processes
• Where are tipping points?
• What does recovery look like?
• Recovery without resilience?
The Future
• Research=Confirm–monitor–drivers?
• Policy=Focused on disturbance?
• Management=ABM?
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Questions?
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