
Sediment Composition 
in the Coos Estuary

(Figures 1 and 2), a classification particularly 
applicable to the upper estuary. Data from 
the Oregon Department of Environmental 

     Summary: 
 � Coos estuary sediment contains a 

high percentage of fine-grained 
silt and clay. 

 � Sediment in the upper estuary 
contains more silt and clay than 
the sandier sediments located 
closer to the mouth of the estuary.

 � The coastal rivers of southern 
Oregon contain more fine-grained 
sediments than Oregon’s north 
coast rivers

 � The composition of Coos River 
sediments may be moderately 
stressful to macroinvertebrates,  a 
key biological community.  

What’s happening?

The Coos estuary has been classified as one 
of the muddiest estuaries in Oregon (Lee II 
and Brown 2009) due to the relatively high 
percentage of “fines” (i.e., silt and clay)   

Figure 1. Sediment composition in the Coos Estuary. Larger 
symbolize represent “muddier” sediment (i.e., greater percentage 
of fines). Generalized areas of fine-grained sediment (tan) were 
created from the CMECS habitat classification scheme for the Coos 
estuary. Data: ODEQ 1999, 2001, 2004, 2005, 2006; USACE 2009; 
CMECS 2014  



Quality (ODEQ 1999, 2001, 2004, 2005, 2006) 
and the United States Army Corps of Engi-
neers (USACE 2009) confirm that sediment 
in the estuary’s upper reaches (e.g., Haynes 
Inlet, Upper Bay, Isthmus Slough, and Catch-
ing Slough) is muddier than sediment near 
the mouth of the estuary (e.g., lower South 
Slough and Lower Bay Subsystems). Sediment 
composition is commonly classified using the 
Wenthworth Grade Scale, based on the parti-
cle size and cohesive properties of a material 
(Wenthworth 1922)(Table 1). 

These conclusions are generally supported 
by Oregon’s newly developed estuary habi-
tat classification maps using NOAA’s Coastal 
and Marine Ecological Classification Standard 
(CMECS) applied to Oregon estuaries by the 
Oregon Department of Land Conservation 
and Development (Figure 1). 

Coos River Sediment
Hubler (2008) suggests that elevated levels of 
fine sediments in some rivers and streams on 
the southern Oregon coast may be stressful 
to aquatic biota. In her report, fine sediment 
stress is categorized into four categories 
(Figure 3). Fines in the Coos River subsystem 
sampling sites exceeded Hubler’s lowest/least 
stress sediment category (0-10% fines) con-
sidered to be stressful to macroinvertebrate 
communities. However, the median sediment 
score in the Coos river did meet the moder-
ate stress benchmark (11-20% fines). Thus, 
sediment stress in the Coos river is higher 
than the smaller estuaries (e.g., Necanicum, 

Table 1. Wentworth Scale for Sediment Classification 
Source: Bartram and Balance 1996

Figure 2. Cumulative distribu-
tion functions (CDFs) show the 
percentage of fine sediment 
versus the total area of seven 
Oregon estuaries. Relatively 
steep CDFs represent sandy 
estuaries (e.g., Nestucca and 
Salmon). CDFs with shallow 
gradients indicate “silty” estu-
aries (e.g., Yaquina and Coos). 
Source: Lee II and Brown 2009



Nehalem) but lower than, or similar to, the 
estuaries associated with major coastal rivers 
(e.g., Coquille, Umpqua rivers)(Figure 4).

Background

Sediment distribution in estuaries is deter-
mined by dynamic hydrologic processes that 
control sediment inputs and outflows (Thrush 
et al. 2004; Bell et. al 2000). Sediment distri-
bution and estuarine residence time depends 
on many factors including: a) particle den-
sity, size, and shape; b) flow conditions; c) 
tidal and wave motion; d) vegetation; and e) 
precipitation (Bell et al. 2000; Stevenson et al. 
1988; Wright 1977; Bartram and Balance
1996). Many determinants of estuarine 
sediment dynamics are naturally occurring, 
but human activities (e.g., shellfish culture, 
land use changes, dredging) can also change 

the way sediments are distributed (Bell et al. 
2000; Pregnall 1993). 

Sediments provide vital estuarine habitat 
for many organisms such as bivalves, snails, 
worms, echinoderms, crustaceans, etc. These 
organisms live in the sediment and often fa-
cilitate important ecological and geochemical 
processes in the estuary (Thrush et al. 2004). 
Sediments also facilitate the transport of nu-
trients and contaminants within aquatic eco-
systems (Bartram and Ballance 1996; Swett 
2010). This is particularly true of fine sedi-
ments (i.e., silt and clay), which are “respon-
sible for a significant proportion of the annual 
transport of metals, phosphorus, chlorinated 
pesticides, and many industrial compounds 
such as polynuclear aromatic hydrocarbons, 
polychlorinated biphenyls, dioxins and fu-
rans” (Bartram and Ballance 1996).

Figure 4. The Fine Sediment Score 
indicates the amount of sediment-re-
lated stress on macroinvertebrates 
in coastal streams and rivers. Low 
stress environments (green) are 
generally found on the north coast, 
while southern Oregon streams tend 
to be moderately stressful (yellow) or 
highly stressful (red) environments. 
Source: Hubler 2008

Figure 3. Fine Sediment Stressor 
categories. Source: Hubler 2008
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Although sediments are a fundamental part 
of a fully functioning estuary, excessive sed-
iment loading is increasingly recognized as a 
threat to the quality of coastal and estuarine 
environments (Thrush et al. 2004). Bell et al. 
(2000), explain that rapid changes to sedi-
ment patterns can harm many of the animals 
that live in aquatic systems. Fine sediments, 
in particular, “can easily push the sedimenta-
tion balance towards irreversible infilling.” 
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