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ABSTRACT: Community structure and inshore-offshore zonal distribution of euphausiids off the Tl 1 " ) o eacs. lare (N1 » Stages 1970-72
central Oregon, USA (Newport Hydrographic line, 44° 40'N) was examined from oceanographic fris Species 197072 Distance (Objectie Funciion)
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changes in temperature, salinity, Bakun upwelling index (BUI), and regional ocean circulation. _ FE———— Information Remaining (%)
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Oregon upwelling region is separated in two groups: neritic and oceanic assemblages by strong Nemtoscats wiatr H H F H Y o el
longitudinal gradient indicated by the distance from the coast (the coastal zone limit is about 25 e s H H F K T T e
nautical miles offshore). Positive Bakun upwelling index (upwelling) 5 days before sampling was e e B B 0% B o o= E;Tl
associated to 7. spinifera, while negative BUI were associated to the presence of the oceanic species Sylocheion maximum 0 0 o o0 o o 00 Fig. 3 Cluster analysis for transposed species (A) and life stage e
in the NH-line during October to November each year. Other variables like time of sampling (D/N) [ H o 1 o b i (B) matrices using Euclidean distance and Ward's linkage method e
and sea surface temperature were secondary variables to separate these two assemblages. The [l H o o % 3 I for all the stations of the NH-line (1970-1972). e —
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were found nearshore but older stages were mainly recorded offshore (10 to 60 nm from the coast). Jiimrmriinetl® S T "% o e e (297x14) showed two groups separated by abundarnce. The first
FEuphausia pacifica was found relatively homogeneously distributed in shelf and offshore waters but ity G o 2% o 55 58 one included the two most abundant species £, pacifica and 7.
were recorded chiefly inshore in mid-summer and offshore the rest of the year. Four species can be Stocisionadiresear 90 o2 oo oo % 0 o spinifera at cut-off 70% of information remaining, the second
considered as good indicator species for offshore environment of the Oregon upwelling region: Socreivnlagore 20 20 oo 20 o oz group includes the oceanic species. The cluster analysis of the
oculatus, T/ longipes, T. gregaria, Nematoscels atiantica, N. difficils, and Trsanmessaloopes 02 12 o0 o1 505 Fr stages matrix (297x48 including nauplius, menatanuplius,
FEuphausia pacifica featured by temperatures larger than 10°C. Our data support the hypothesis there Lt b G o0 a0 o0 s % oa calyptopis, furcilia, juvenile, and adult stages), indicated that the
are strong inshore-offshore segregation in species distributions suggesting active maintenance it o0 0o 6 o a1 8% dominant species, E. pacifica and T. spinifera were stage B
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Itil di (MRPP) is a non-parametric procedure for testing
5 A the hypothesis of no dlfference between two or more groups of entities. MRPP has the i & e 1
= dil ! advantage of not requiring assumptions (such as multivariate normality and homogeneity of
L variances) that are seldom met with ecological community data. We tested seven null L
L b hypothesis (H,) using data for the species matrix (287x14) for all the NH-line. The same
hypotheses were tested for the coastal (NH1-| NH15) and oceanic (NH20-NH60) environment
T el TR R data sets. There were of the iid at Day/Night 5
o sampling time, inshore-offshore distribution pattern, and between upwelling and downwelling =
e conditions (indicated by Bakun upwelling index and < 10°C SST). Community structure ] -
[ Spvre n associated to Upwelling index five days before date sampling was significantly different in the
in Iz coastal and oceanic environment.
T
: Tatie2.
Fig. 1. Area of study. The Newport hydrographic ] o el and e ditar
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B e sty 10 o et ot ricdiiva i S Sorensen (Bray-Curtis) distance measurement, 2 axes solution, 20 runs, and
¥ B P03 o Seces(zady 0w 00Z g stability criterion of 0.0001 for all the NH-line data set (1970-1972). Data was
BUIduring 5 cay pneling -113) Species (1677 -19584 00717 00000 transformed by log(x+1) and general relativization by species columns. The size of
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The Indicator Species Analysis (ISA) method combines information on the concentration
of species abundance in a particular group and the faithfulness of occurrence of a species in

| N el .
| a particular group. It produces indicator values for each species in each group. These are
o 1 ] tested for statistical significance using a Monte Carlo technique. Non-metric Multidimensional Scaling (NM?) is an ordination method that i s WeII sulted
Thysanoessa spinifera Holmes 1 - to data that are nonnormal or are on arbitrary, or otherwise
1 | Table 3. Indicator Species Analysis results for euphausiid species in the Oregon upweling region during 1970-1972 scales. An advantage of NMS is that, being based on ranked d|stances, it tends to linearize
{ according to the grouping criteria used in the MRPP analysis. Only the species with significant probabilty and the relation between distance and I | distance. relieving the "zero-
higher indicator values are shown. The indicator value is expressed as percentage of perfect indication (average " . 9
abundance of a given species In a given group of oceanagraphic stations over the average abundance of that truncation problem®. The NMS ordination by species showed that the stations on and off the
species in all stations). Species malrix (297 x 14) was transformed by log (x+1) and general relativized by continental shelf occupied distinct places in the species space demonstrating there were
species total. distinct di in ity structure. The Monte Carlo analysis gave a
§= il = | ErrnEm e e e e probability of 0.0343 that the final stress level could have been obtained by chance. The first
! o ) ) axis (52% of the variance) is correlated with upwelling/downwelling 5-days before sampling
Fig 2. Pally Bakun upwelling |nc!ex m? st 100 mrt (red I|n_e) and sampling days Upweling waters (<10°C vs. >10°C) T oculatus <arc o 0 (r=0.156). The NMS analysis shows that £. pacifica (r=-0.308) was negatively and 7.
(blue circles) (A), temporal and inshore-offshore distribution of sea surface Salinity < 30 indicating Columbia river influence T. oculatus <30 68 0034 spinifera (r=0.289) positively associated with UI-5 conditions and most of the species (V.
temperature (B), and euphausiid species richness (C) along the NH-line during T. gregaria <30 69 0037 difficilis, S. abbreviatum, S. affine, T. longipes, T. inermis, and T. inspinata) were associated
1970-1972. Maximum alpha diversity was 7 species. White area indicates not N atlantica <30 8 0.024 with downwelling conditions (r=-0.028 to —0.143). The second axis (25% of the variance) is
data available. 5;&::::3 1’:%‘;&‘:&“ pefor sampingdze T S":;’;;m Upeting - 1%2? negatively correlated to distance from the coast (r=-0.529), other variables like SST (r=-
On-shelf (NHL to NH1S) vs. Of-shelf (20 to NHE0) T. spinifera On-shelf s 0.000 316) and I_Day/ng_ht (r=-0.404) also are associated with this axis be_cause SST also increase
The community structure of the euphausiid in the Oregon upwelling reglon during 1970-1972 included 14 species (see Table 1). E. pacifica Off-shelf 57 0.004 as a function of distance from the coast and because most of the night samples were taken
pacifica and T/ spinifera dominate the d: and biomass in this region. The coastal zone N. atlantica Off-shelf 100 0019 offshore. The first two axes of the NMS explained the 78% of total variance.
(NH1-NH10) is virtually inhabited by these two species during the three years. The species richness increased from the station NH25 N. difficttis Off-shelf 7 0.002
to NH60 mainly during summer time when temperature increases offshore (see Figure 2). High diversity of euphausiid community T fongipes Off-shelf %0 0.000
. . . " " - b - ; T. gregaria Off-shelf o7 0.000
offshore is associated to high temperature (>>10°C) and downwelling conditions within the Oregon upwelling region. T. oculatus Off.shelt o 0,000




