Guidance for Scientific Investigations – What can be learned from Biotelemetry
As part of this review paper of currently available biotelemetry technology, the NPRB and OSRI also asked what can be learned from this technology – what kinds of scientific questions can be posed and/or what hypotheses can be tested in relation to the primary missions of OSRI in reducing the ecological risk from oil spills and oil response methods.  Areas of interest are built around reducing uncertainties regarding the locations, recovery times, movements of biota and habitat including the behavior of marine organisms, their exposure and susceptibility to oil spill and response methods, and their population recovery times.  Specific research priorities for reducing uncertainty include the following organisms are ecological areas - populations of seabirds and shorebirds (such as eider, etc.), marine mammals (sea otters, harbor seals, sea lions, humback whale, grey whale, and orca), intertidal communities in estuary and nearshore areas – anadromous and estuarine fish (salmon, trout, char, crabs and octopus, molluscs), subtidal water column (forage fish, and other marine fish), and nearshore sea-floor biota (kelp bed communities, crustaceans, demersal and bottom fish (halibut, rockfish, lingcod), and reef biota) (EVA workshop results, NPRB and OSRI 2005, NPRB and OSRI scientific and technology committee).
The questions that can be posed in relation to these organisms are largely dependent upon the capabilities of currently available biotelemetry technology.  The capability to answer scientific questions is dictated by 1) what kind of information is desired – individual or population,  behavioral, physiological, or environmental correlates; 2) the ability to capture organisms of interest – how many types and numbers within types, which species, life stage, and size; 3) the ability to monitor these organisms over varying scales in time – when and how long (daily, seasonal, annual, interannual) and space – small areas or locally (1 m to 10 km, by system/ecotype (1 km to 100 km), by region (100 km to 1000 km); and 4) the cost of the methods – what technology is needed, what is the cost of the technology, etc.     
The general areas of investigation and questions that can be addressed can be rephrased in relation to the biota: 1) Where are the organisms? by ecotype (estuary, nearshore shoreline, pelagic), within ecotype (how deep, how far off shore), by oceanic region (gyre, etc);  2) What is their home range in space – small or local, by system or ecotype, region;  3) When and how long are they there? within a day (day or night), season, annually, inter-annually; 4) What ecological functions or biological process are they seeking to fulfill (reproduction, migration, feeding and growth, refuge from predation or environmental conditions); and 5) What are the drivers that set population levels and .  

Following is a discussion of the opportunities and questions that can be asked for the organisms of interest in relation to capabilities of the technology and general life history and ecological areas listed above. 
Anadromous Fish

Anadromous fishes found with PWS include all species of Pacific salmon (steelhead, cutthroat trout, sockeye, pink, chum, coho and chinook salmon) and Dolly Varden char.  The ability to study these organisms depends upon the life stage, size, and location of where (ecotype) they are found.  Within anadromous fish all ecotypes can be studied but larval and juvenile life stages cannot be studied, the smallest size that can be currently monitored is approximately 120 mm (smolt stage of yearling or older fish), but all other life stages can be studied including smolt, post-smolt, sub-adult and adult.   The types questions that can be asked are 1) What is the survival of anadromous fish by species, rearing practice (hatchery or wild) life stage (smolt to adult) and through ecotype?.  More specific questions can be asked within this study area, specifically - What is the survival of smolts during downstream migration from river to estuary, estuary to nearshore, nearshore to pelagic, What is the survival through life-stages or over time from smolt to post-smolt, post-smolt to sub-adult, sub-adult to adult?;  2) What habitats are critical to survival and reproductive fitness of salmon?; etc.
