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Figure 1. Benthic invertebrate species composition
for the top 90% by biomass (CPUE kg/km?) for the
Beaufort lined net, the Beaufort unlined net, and
Chukchi hauls. Each pie chart represents one haul.
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Figure 2. Results of the
constrained correspondence analysis

CCA1 (22%)

|
2

(CCA) on species biomass (CPUE

kg/km?2) for the Beaufort lined hauls,
Beaufort unlined hauls and Chukchi
surveys. The hauls and environmental
variables (arrows) are shown on each
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text.

Table 2. The biological traits used in the FCA

analysis. Within each “biological trait” are several

“trait categories”.

Size

Body Design

Body Form

General Prey Type

Feeding Mechanism

Degree of attachment

Mobility
Propagule Dispersal

Reproductive Mode

Larval Dispersal

In the Beaufortlined net hauls, temperatureand depth were significant
factorsin accounting forsome of the variancein taxa distribution. In the
Chukchi, bottom hardnesswas the onlysignificant factor that accounted

forsome of the variance in taxa distribution.

The W Beaufort and NE Chukchi Seas are dominated by invertebrate
taxa that are similar in the biological traits we examined. There was not
a biological trait exclusive to either system (i.e., all traits we examined

were present in each system)

There are differencesin biological traitdistributions within each system
(Chukchiand Beaufort), such as “size” and “feedingmechanism”.

Using a biological traits analysis (BTA) as a complementto traditional
taxonomic diversity measures could potentiallybe a useful toolin future
monitoring of changesin the high Arctic benthic community.
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Abstract

The Arctic supports a rich and diverse benthic ecosystem and withinthe benthos, epibenthicinvertebrates
comprise a large portion of the biomass. Two surveys in the northeast Chukchi (2013) and western Beaufort
Seas (2008) collected data on 150+ species of epibenthicinvertebratesusing a small standardized otter trawl.
The Beaufort Sea survey used the same net, however, a portion of the hauls had a liner (wherein Beaufort
lined and Beaufort unlined). A canonical correspondence analysis (CCA) of taxa abundance constrained by a
small suite of environmental variables explained 19-34% of observed variance for each of the three areas
(Beaufort lined, Beaufort unlined, Chukchi). In the Beaufort Sea lined net hauls, depth was a significant
variable (no significant variable in the Beaufort unlined) and bottom hardness was significant in the Chukchi.

taxonomic composition analysis of abundance and distribution.

FISHERIES

Of the 150+ collected taxa from each survey, ~20 make up 90% of the total biomass in each system (Beaufort
and Chukchi) and only have nine species in common. In this framework and to further characterize these two
communities, we used biological traits analysis (BTA). The BTA concept uses biological traits as a way to
define the underlying functionality of an ecological community. Although these two study areas (e.g.,
Chukchi and Beaufort) differed taxonomically, in abundance and distribution, they were functionally similar
based on the biological traits we examined. Within each study area, several biological traits, such as body
design and feeding mechanism, showed variability in their distribution. A traits analysis can advance
knowledge of a community of organisms, however, it is most informative if used as a complementto a
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Figure 4. Traits score results from the fuzzy correspondence analysis (FCA) on
Figure 3. Results of the fuzzy correspondence analysis (FCA) on the the biological traits for the Beaufort lined hauls (black dots), Beaufort unlined
biological traits for the Beaufort lined hauls (black dots), Beaufort hauls (triangles) and the Chukchi (asterisk) surveys. This figure is equal to the
unlined hauls (triangles) and the Chukchi (asterisk) surveys. The first second column scores in Figure 3 and is a visual comparison of each trait, for
column of graphs shows the ordination results by haul and the second each survey.
column of graphs shows the ordination results by traits (in light gray
text) and aids in the interpretation of the results in the first column.
Hauls that are grouped can be considered similar in the biological traits
they exhibit. Trait codes are written out in full black text.
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from the haul by trait matrix
(weighted CPUE kg/km? trait
scores) for the Beaufort lined
net, Beaufort unlined net and
Chukchi hauls. Each pie chart
represents one haul.
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