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1. Purpose of this Project:

The overal objective of this project isto develop knowledge and understanding required to provide
scientific advicetothe WPRFM C for the eventual management of North Pacific broadbill swordfish and
bigeyetuna. Specific objectivesinclude: determine seasonal large-scale, regional, and local horizonta
movement patternsneeded for understanding fishery interactions, determinevertical distributionand diel
vertica movement patternsneeded for understanding catchability; obtain information on ocean therma



characteristics of habitat for understanding environmental influences on swordfish and bigeye tuna
distribution and avail ability; and incorporate findingsin models for understanding migration, movements,
and habitat. In other words, to understand harvest impacts and interactions among fisheries acrossthe
Pecific, information is needed on swordfish and bigeyetunamigration patterns and on how environmenta
factorsinfluence distribution and catchability. Recent advancesin e ectronic datastorage technology have,
however, madeit possibleto construct devicesthat alow thelong term (monthsto years) recording of
detailed records of vertical and horizontal movements of fishes. The so-called "archival tags' arecarried
by the fish and record ambient light level s, swimming depth and temperature (external and internal) and
estimates of geographica position based on day length (latitude) and loca noon(longitude). When thefish
is recaptured, adetailed record of both the migrations and vertical movements can then be constructed.
For speciessuch asthe marlinsand swordfish, inwhich recaptureratesarelikely to bevery low, thehigh
cost of archiva tagsisamaor deterrent to their use. Recognizing this, anew pop-up, satdllite-transmitting
archival tag (PSTAT) isunder development that will come off the fish, float, and upload the data to
satellites. Although significant progressin devel oping the pop-up tags have been made by the project, no
fully functional PSTATSs have yet been manufactured and in the interim the project has proceeded with
conventional archival tag deploymentsin bigeye tuna.

2. Progressin FY 2000:

The project personnel continues to conduct joint research cruises with NMFS and JIMAR scientists
aboard the NOAA vessal Townsend Cromwell specifically to deploy archival tagson bigeyetunanear
theHawaiian Idlands. The operationa areawas centered on the western(leeward) coast of the Island of
Hawaii. Asof June 2000, 77 archiva tags have been implanted into bigeye tunaand there have been 12
recaptures for a15.6% return rate. Of larger tunas taken from longline sets, 34 fish wereimplanted with
Northwest Marine Technologies (NMT) archival tags (mean FL=111.5 £15.6 SD) into the dorsal
muscul atureimmediately adjacent to thefirst dorsal fin. Forty-three of the smaller fish captured near sea
mounts and buoys (mean FL=65.2+8.3 SD) had Wildlife Computers (WL C) tagsplaced in the body cavity
(i.e intra-peritoned). Different placement sites of the tags were chosen for different sized tunas because
studies conducted at the NMFS Kewalo Research Facility (Brill et a. 1997) on yellowfin tunaand
experiments on moribund bigeye tuna showed that the intramuscular technique was highly suitable.
Moreover, experienceon the cruise showed that i ntramuscul ar implantation could be accomplished more
quickly, andwithlessrisk of seriousinjury to bigger fish than withintra-peritoneal placement. Archived
datawere successfully downloaded from ten of the returned tags and much of thisinformation culminated
in severd presentations (see publications). At present asummary report of thiswork isbeing prepared for
submissoninto a referred journa. Further, researchershaveused our archiva datato better refineindices
of abundancefor bigeyetunainthe Pacific (Bigelow, K.A., J. Hampton, & N. Miyabe, “ Application of a
habitat-based model to estimate effectivelonglinefishing effort and rel ative abundance of Pacific bigeye
tuna (Thunnus obesus)”, manuscript in prep.) and have developed movement models based on our
estimates of geolocations (Sibert, J.R., unpublished results). Another aspect of the project examined the
ability of submerged archival tags, fixed to astationary mooring in the Pacific, to provide estimates of
geol ocation based on light-intensity (project personnd previoudy developed anovel gpproachto geolocate



bigeye tunaby examining “crepuscular” diving activity (Boggset d. 1998, 1999)). Inthemooring line sudy,
different light-based geol ocation a gorithmswere a so evauated. With the current generation of archival
tags and light-based geol ocation agorithms, * best-guess’ location estimates can bewithin 1E of latitude
and 0.25E of longitude. Thiswork resulted in amulti-authored manuscript submission thet is currently under
review (Musyl et al. 2000).

3. Plansfor FY 2000:

PSTATspurchasedin FY 2000 will be deployed on mooring linesto further refineand improvelight-based
geol ocation software and a gorithms. Tentative mooring linelocations include two sitesin the southern
hemisphere near Tasmaniaand onein the Centra Pacific near Hawaii. Inaddition, we expect to deploy
thefirst PSTATson swordfish by the end of calendar year 2000. To discriminate among different
movement and gene flow hypotheses erected for Pacific swordfish populations, weintend to tag fishin the
Eastern and Central Pacific. Weare confident that tagging can be accomplished using harpoon boatsin
Cdlifornia(ashasbeen shownto work with Atlantic bluefin tuna), Townsend Cromwell cruises, or by “ride
adongs’ withcommercid fishermen. Lagtly, weintend to deploy our remaining 15 conventiona archiva tags
into larger bigeyetunaon dedicated longline cruises of the Townsend Cronwell or by “rideaongs’ with
locd commercia hand-inefishermen. Of the previousarchivad tags returned, most have been from smdler
bigeye with short times-at-liberty (i.e. about one month) and we estimate that these fishes stayed near the
location of tagging (e.g. Cross Seamount, SeaBuoy 3). To further resolve and refine problemswith data
interpretation - particularly dive patterns- additiona archival returnsof larger bigeyetunaareneededin
order to gain insights into tuna behavior through different ontogenetical stages.
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