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Sediment traps were deployed inside the anoxic inner basin of Effingham Inlet and at the oxygenated mouth
of the inlet from May 1999 to September 2000 in a pilot study to determine the annual depositional cycle and
impact of the 1999 La Nifia event within a western Canadian inlet facing the open Pacific Ocean. Total mass
flux, geochemical parameters (carbon, nitrogen, opal, major and minor element contents, and stable isotope
ratios) and diatom assemblages were determined and compared with meteorological and oceanographic
data. Deposition was seasonal, with coarser grained terrestrial components and benthic diatoms settling in
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the autumn and winter, coincident with the rainy season. Marine sedimentary components and abundant pe-

Keywords: lagic diatoms were coincident with coastal upwelling in the spring and summer. Despite the seasonal differ-
particle flux ences in deposition, the typical temperate-zone Thalassiosira-Skeletonema-Chaetoceros bloom succession
geochemistry was muted. A July 1999 total mass flux peak and an increase in biogenous components coincided with a
diatoms rare bottom-water oxygen renewal event in the inlet. Likewise, there were cooler-than-average sea surface
iedli]Te“t traps temperatures (SSTs) just outside the inlet, and unusually high abundances of a previously undescribed
4 Nina

cool-water marine diatom (Fragilariopsis pacifica sp. nov.) within the inlet. Each of these occurrences likely
reflects a response to the strong La Nifia that followed the year after the strongest-ever recorded El Nifio
event of 1997-1998. By the autumn of 1999, SSTs had returned to average, and F. pacifica had all but
disappeared from the remaining trap record, indicating that oceanographic conditions had returned to nor-
mal. Oxygenation events were not witnessed in the inlet in the years before or after 1999, suggesting that
a rare oceanographic and climatic event was captured by this sediment trap time series. The data from this
record can therefore be used as a benchmark for identifying anomalous environmental conditions on this
coast.
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northeast Pacific Ocean
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1. Introduction the formation of varves, past climate changes and/or anomalous environ-

mental events have been assessed (e.g., Calvert, 1966; Schimmelmann

Annually laminated diatomaceous sediments from anoxic and
suboxic coastal basins such as Saanich Inlet (southeastern Vancouver
Island, British Columbia), Santa Barbara Basin (offshore southern
California) and the basins in the central Gulf of California have long
been used as high-resolution paleoenvironmental records from which
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etal., 1992; McQuoid and Hobson, 1997; Dean and Kemp, 2004). The dis-
covery of well preserved annual diatomaceous laminae in Effingham
Inlet, a glacially excavated anoxic fjord on the southwestern coast of
Vancouver Island in the northeast Pacific (Fig. 1), has been the focus
of recent attention (Hurtgen et al, 1999; Chang et al,, 2003; Ingall
et al., 2005; Hay et al., 2007; Dallimore et al., 2008; Ivanochko et al.,
2008). Close examination of laminated sediment records reveals that al-
though the alternations of dark terrigenous and light diatomaceous
laminae are repetitive (i.e., annual), there are variations in the composi-
tion and thickness of laminae that most likely result from seasonal to
interannual variability in depositional conditions and therefore changes
in the local and/or regional environment (Brodie and Kemp, 1994;
Kemp, 1995; Molina-Cruz et al, 2002; Chang and Patterson, 2005,
2007). To validate interpretations of depositional processes and to
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Fig. 1. Study area. (A) Regional map showing locations discussed in this study, summer surface currents, and meteorological stations Amphitrite Point (1), Cape Beale (2), and Me-
teorological Buoy 46206 on La Pérouse Bank (3). The 200-m isobath is the approximate location of the shelf break. (B) Detailed map of Effingham Inlet, seismic profile generated

from a 3.5 kHz sub-bottom sounder traverse, and sediment trap sites.

understand how laminae are formed, in situ time series observations
are required. This is achieved via the determination of modern particle
settling fluxes and composition through the use of time-series particle
traps, and comparison of these data to the available instrumental envi-
ronmental record (Sancetta and Calvert, 1988; Sancetta, 1989; Waite et
al.,, 1992; Lange et al., 1997).

In this paper we present a comprehensive time-series record of
the geochemical and microfloral composition of settling particles
from a 16-month sediment trap deployment in Effingham Inlet from
May 1999 to September 2000. Coeval environmental records from re-
gional meteorological stations (Fig. 1A) are compared to the flux re-
cords to identify physical processes contributing to the depositional
patterns observed. This is the first and only sediment trap study in
Effingham Inlet, and is also the first study to use sediment traps in
a western Canadian fjord directly connected to the Pacific Ocean.
Effingham Inlet opens to the Pacific via Barkley Sound and is

minimally affected or diluted by major river systems, such as the
Fraser River (near Vancouver), or estuarine straits, such as the Strait
of Georgia (Fig. 1A). The inlet is thus ideally located to capture rela-
tively unfiltered records of open ocean events in the neighboring
eastern Pacific.

Although the deployment period missed the strongest recorded
1997-1998 El Nifio event and the transition into the equally strong
La Nifia event, it does cover the end of the La Nifia interval in 1999
and the transition into normal climatological conditions along the
British Columbia coast, complementing the work of Harris et al.
(2009). Since our experiment duration was just over one year, we
do not have long-term, “normal” conditions recorded. However, to
maximize on the limited material available, the short time interval
covered and the paucity of time series data in the region, a wide
suite of pertinent proxies was analyzed such that the data presented
here can be used as a baseline for assessing diatom productivity and
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