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Problem The scale of Marine Minerals Program (MMP) studies affects the interpretation 
of results and understanding of impacts (Grothues et al. 2021). The scale of the 
research footprint may not match the scale of habitat and species’ scales. This 
can lead to mischaracterizing species distributions or habitat associations that 
are necessary to assess dredge impacts.

Intervention Existing data from prior studies and dredge-related monitoring should be 
analyzed at various scales to find the best correlative fit.

Comparison Existing data from prior studies and dredge-related monitoring should be 
analyzed at various scales to find the best correlative fit.

Outcome Applying the appropriate scale to study and monitoring results will improve 
the accuracy of previous study interpretation, while informing the design of 
future MMP studies resulting in data sets that may better inform 
environmental analyses and leasing decisions.

Context Atlantic and Gulf of Mexico Outer Continental Shelf to 50-m depths.

BOEM Information Need(s): BOEM has invested over $1 billion in studies since beginning in 1973. These 
data and results have informed BOEM decisions and driven additional research. To maximize these 
results and apply them more accurately, BOEM must understand how the scale of research and activities 
matches (or mismatches) the scale of habitats and species distributions (Grothues et al. 2021). The 
importance of this study was echoed by Dr. Kevin Stokesbury at a Committee on Offshore Science and 
Assessment meeting in fall 2021. The outcome of this study could improve the methodological approach 
for studying the potential impacts of MMP authorized actions resulting in new data sets and approaches 
to assessing the environmental implications of MMP leasing decisions.

Background: Scale can be both temporal and spatial. Temporal scale can vary between short-term (0–5 
years), intermediate term (5–10 years), and long-term (10–25+ years); spatial scale from near (10s of 
meters), mid (10s of kilometers), to far (100s of kilometers) (B. Jensen, pers. comm.). Within a habitat, 
animals often fluctuate between scales depending on habitat use (e.g., large spatial scale for migrations 
but small spatial scale for reproduction). “Scale bias” is the extent to which the temporal or spatial scale 
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that an experiment or survey is conducted, which influences the results (Levin 1992; Mashintonio et al. 
2014, cited in Grothues et al. 2021). Scale affects how we analyze results (e.g., power analysis) and 
interpret study results (Knorr 2017). It also impacts how we interpret effects from a disruption, like 
dredging. See figure below for a diagrammatic representation.

In several BOEM-funded literature syntheses (Michel et al. 2013, Rutecki et al. 2015, Grothues et al. 
2021), findings reveal a variety of fish-habitat associations over the last 30+ years that are relevant when 
evaluating the potential impacts associated with dredging activities. Though this comprehensive 
literature base exists, not all studies have tested various scales in the study design or during results 
interpretation. Correlations might have been calculated at a fine-scale resolution (e.g., species 
distribution to a specific sand feature in one season) but not tested further at other scales (e.g., a 
species guild in a larger area over years). The finest scale may still have the best correlation, but the 
strength of that fit is unknown until “zooming out.” There may also be significant species-habitat 
associations at both small and regional scales, though they mean different things ecologically 
(Mashintonio et al. 2014). Furthermore, under current sea level rise projections, the size, scale, and 
frequency of dredging efforts required to support future coastal resiliency initiatives is changing so 
future research must adapt to changes in dredging.

The proposed study will address this “scale” data gap and could implicate future assessments and 
studies by leading to more accurate applications of BOEM research findings. This study could also serve 
as a pilot effort to inform a follow-on study reviewing scale bias in BOEM’s renewable energy and oil and 
gas programs.

Figure from Grothues et al. 2021



Objectives: Identify how well the spatial and temporal scales of MMP research and authorized activities 
match (or mismatch) the scales of habitat and fish distribution. Provide recommendations and propose 
existing or new methods that consider relevant scales for future MMP research.

Methods: 

 A Methods Paper would first outline data requirements and proposed execution of how to 
identify scale bias in MMP studies. This paper will also identify the spatial and temporal scale(s) 
of potential impact from BOEM-authorized dredging activities.

 Based on these recommendations, existing datasets on fish and habitat from relevant BOEM 
studies, plus data from partners like USACE or local communities, would be reviewed for data 
richness. Potential BOEM studies include fish-habitat associations researched off New England 
(MM-17-05), New York Bight (BOEM 2021-036), eastern Florida (BOEM 2019-043), and Louisiana 
(GM-14-03-10).

 Of these, a qualifying subset would go through an iterative process to identify the effects of 
scale. As described in Section 6.4 of Grothues et al. 2021, habitat variables like bathymetry, 
sediment, and infauna would be described at the finest scale possible. Overlaid on this is fish 
species distribution, again at the finest scale possible. Correlations between habitat and species 
distribution are then measured. From here, the resolution is downgraded, or made coarser, and 
correlations recalculated (Mashintonio et al. 2014). The best fit indicates the appropriate scale.

Specific Research Question(s):

1. How does scale affect MMP’s research results? What are the appropriate scales among various 
studies?

2. How can the appropriate sampling and statistical methods be determined in order to detect 
change at the appropriate scale (or different scales)? How can BOEM determine the sufficiency 
of study footprints to answer objectives?

3. What temporal and spatial ranges best reflect MMP activities, and the habitats and species 
potentially impacted?

Current Status: This study was awarded and had a kickoff meeting in September 2024. The work is 
ongoing. 

Publications Completed: N/A

Affiliated WWW Sites: N/A
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