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INTRODUCTION

The impact of climate on marine fisheries is highly variable and year-to-year recruitment is subject to a complex interplay of influences. Potentially, METHODS
much of this complexity stems from the impact of environmental conditions during the early life history of marine fish species. The present study Ichthyoplankton data
focuses on a 21-year time-series |r‘| ab‘unda‘nce of‘numencally dominant larval fish species in late-spring surveys from 19§1 through 2003 in the Ichthyoplankton data were collected during spring ichthyoplankton surveys conducted by the Recruitment Processes Program at the Alaska Fisheries
nor.thwes! Gulf ofAIa.ska. In combination wn.h basin and Ioca\iscale measures‘of the s.tate of the atmosphere and ocean in the Gulf of Alaska Science Center of NOAA Fisheries, from 1981 through 2003. Samples were collected by oblique tows, predominantly from 100 m depth to the
during these years, links between fish early life history dynamics and the physical environment may be explored. surface using 60 cm Bongo nets. Data were selected from an area and time (May 16-June 6) that had the highest sampling density and the most
HYPOTHESIS consistent sampling over the years (Fig. 1 and Fig. 2). Mean annual abundances for the selected area were calculated for individual larval fish
e ) o . o species, weighting the data for each station according to the geographic area that it represents. Numerically dominant species were chosen for
Interannual variation in the observed abundance of ichthyoplankton species in the northwest Gulf of Alaska may reflect interannual variation in the g Frerer A
- y ) 3 h : inclusion in the analysis (Table 1).
timing and quantity of local egg and larval production, egg mortality, larval survival and growth, and the transport of eggs and larvae into and out of
the study area. It is hypothesized that these early life history dynamics are species-specifically linked to unique combinations of environmental Environmental data Data analysis
variables. The environmental data time-series used include climate indices, and atmospheric and Relationships between larval fish abundance and environmental factors were
RESULTS oceanographic variables (Table 2) representative of both the broader basin of the Gulf of examined using Generalized Additive Models (GAM). GAM is a form of non-
B Alaska and northeast Pacific Ocean and the local study area. The influence of parametric multiple regression that models a response variable as a function of
LATE SPRING (MAY 16-JUNE &) SIGNIFICANT ENVIRONMENTAL VARIABLES IN BEST FIT GAMS (WITH R’ (ADJ)>0.50) SPECIES.VARIABLE conditions on the and survival of various species of fish larvae  several predictor variables. For each group of environmental variables (basin and
TIME-SERIESOF NORMALIZED LARVAL OF LATE SPRING LARVAL ABUNDANCE VERSUS TIME-LAGGED INDEPENDENT VARIABLES ASSOCIATIONS are likely to be significant from the initial production of the eggs (predominantly winter to local-scale), GAMs were run for individual species with every possible combination
FISH ABUNDANCE ANOMALIES - .
. == early spring in the Gulf of Alaska) through the period of late larval development, weeks to  and subset of variables. Best-fit models were selected using generalized cross
n . e T e AN S e S oenee i months later. Consequently, both time-lagged and survey time values of the validation methods (Green and Silverman, 1994).
s [Northern lampfish —] £ Sianicant association it basin-scale N . N
[ are included in the analysis (Table 2).
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I v T 00 ] " {arough Ap. Posve Ik wit te March ® For the time-series, unique patterns of and of variation in are apparent among species. Some
Cyciical pattern in abundance apparent with commonality is observed, however, especially for the deepwater spawners (Northern lampfish, Arrowtooth flounder and Pacific halibut),
*TPacific sandlance Tosos anaomazooz Y 1o%0m that display a decadal trend of enhanced abundance during the 1990s.
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Kl ® Species-specific seasonality is apparent in the associations between late spring larval abundance and environmental variables. There is,
P e ooy however, a general trend indicating that basin-scale environmental conditions in February through April, and local-scale conditions in late-
JArrowtooth flounder v FoAprl b acale N X o . ;
March through early-April, are most influential in terms of prevalence of larvae in late spring.
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® Observed speci pecific patterns of iation between late spring larval abundance and environmental variables seem to reflect
: Fisthead soie ERET . 'l“J‘gi:x‘:Z.:WSz‘% rnerpositve geographic distribution and early life history patterns among species. For example, the deepwater spawners arrowtooth flounder and
N Fow links with basin-scalo varables in Fob Pacific halibut (whose larvae are associated with the continental slope) show a common, strong connection with the Shelikof water
1 | - I o e e et ooy onb transport variables (FLOWKLS8 and RI) that probably reflects their dependence on advection (onto the shelf) and retention processes in
S0 T [ o= o this area for successful larval survival. Another example is the opposite response of northern and southern rock sole to the temperature
: e i o e variables, reflecting their different geographical distributions.
; Starry flounder e
! — uuI | - March ® Further work is required at the individual species early life history level to investigate potential mechanisms underlying the observed links

between species and environmental variables.
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This type of ichthyoplankton time-series study shows good potential for identifying levels of resilience or vulnerability of individual species
early life history patterns to fluctuating oceanographic conditions.
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