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PREFACE

This-report is oné of é'series prepared by the Oregén Depaftmeht of Fishy
and WIIdlfFe {ODFW) whibh summar izes the physical and'bioiogi;al dafa for
selected Oregon estuaries. The reports afe intended to assist coastal planners
and resource managers in Orggon in Fulfilling the inventory and comprehensive
plan requirgments of the Land Conservation and DeVeIopment Commission's
Estuarine Resources Goai-(LCDC 1977b).

A focal point of these reports is a habitat classification system for
Oregon estuaries. The organization and terminojogy of this system are ex-
plained in volume 1 of the report series entitlied "Habitat Classification and
Invéntory Methods for the Management of Oregdn Estuaries."

Eaéh estuary report includes some general mapagement and research re-
coémendations. In many cases ODFW has emphasized particular estuarine habitats
or features that shpuid be protected in local comprehensfve pians. Such
protection could_bé achieved by appropriate management unit designations or by
specific restrictions placed on activities within a given management uﬁit. In
some instances ODFW has identified those tideflats or vegetated habitats in

"major tracts'', which must be included

the estuary that should be considered
in a natural management unit as required by the Estuarine Resources Goal (LCDC
1977b). However, the reports have not suggeéted specffic boundaries for the
management units in the estuary. Instead, they provide planners and resource
managers with available physical and biological informatidn whfch can be

combined with social and economic data to make specific planning and manage-

ment decisions,
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THE COQUILLE ESTUARINE SYSTEM

Description of the Area

~The Cequille estuary is in southern .Coos County. The estuary is long and

narrow and meanders through the Coquille valley (Fig; 1}). Three cities are
located on the sﬁores of this estuary. Bandon (population about 2,000) is at
- the mouth, Coquille (population about 4,500) and Myrtle Point (population

about 2,500) are af the upper end of the estuary. The Port of Bandon serves \
the lower estuary and the Port of Coquille River encompasses ﬁuch of the upper
estuary. The estuary has historically been tHe hub of agriculfure, navigation,
commerce, recreation, and fisheries in the Coquille val]éy. It has also been
the principal route of waste disposal.

The Oregon Land Conservation and Deve1opﬁent Commission (LCDC 1977a)
_é}assified the Coqdii]e éstuary as a Shallow Draft Development Estuary. It
has jetties and a short section of channel which is mainfained to a depth of
13 ft Fpr navigation by the U.S, Army Corps of Engineers (USACE), Portland
District. Devé1opment estuaries are managed to provide for navigation and
other water-dependent uses while protecting the estuarinelproductivity,
habitat diversity, unique fgafﬁres, and water quality (LCDC 1977b).

Tidal influence extends up the Coqui]ie River for 41 miles, a tidewater
distance which is exceeded only by the Columbia estuary (Table 1). The
estuary's drainage basin covers 1,058 miz, which is the largest drainage area
of an estuary arising entirely from.the Oregon coastal mountains (Table 1).
Because of the riveriné nature of fhe'estuary; river mile {RM) designations

" shown in Fig. 1 and 1isfea by the Pacific Northwest River Basins Commission

(PNRBC 1968) are used to describe locations in the estuary.
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Table 1. Tidal extents and drainage areas of Oregon estuaries.?
Approximate head of tide Drainage area
Estuary Tributary . (Miles from mouth of estuary) {(Square miles)
Cotumbia . e ' 144 ' 258,000
Necanicum ¥ 3 87
Nehalem : T ' I3 o 847
Tillamook : ‘ , 540~
Kilchis ‘ ' 1 61
Wilson ' : 12 67
Trask 15 193
Tillamook o . 17 : 176
Netarts : 7 _ 15
Sand Lake : 4.5 17
Nestucca _ 322
Nestucca . 8.6 259
‘Little Nestucca 5.3 59
Salmon L3 - 75
Siletz 373
Siletz 2h .6 308
Yaguina 24.2 253
Alsea 15.0 L7k
Siuslaw 23 773
Umpqua : 4,560
A Umpqua 27.1 4,560
Smith : - 35 347
Coos 605
' Coos , 32 ' Lig
Millicoma 34 ' _ 151
Coquille = 1,058
North Fork ' I : 289
South Fork 41 598
Sixes ' 2.5 129
Elk : 1.5 9k
Rogue L .5 : 5,100
Pistol 1 106
Chetco 3.5 359
Winchuck. - .. . o ‘ >} ' 70

4 Head of tide from Division of State Lands (DSL} Tideland Maps, USACE Environ-
mental Statements and Oregon Department of Fish and Wildlife (QDFW) stream
surveys. Drainage area from PNRBC (1968). ' :

Very little research has been conducted on the Coquille estuary. Reimers
et al. (1978) are conducting a study of fall chinook salmon, which is the only
research to date that has involved the entire length of the estuary. Many of

the conclusions in this report about the physical characteristics, habitats,

and speciés of the Coquille are based on limited data.

3




Historical Changes

" There is a rich pioneer history connected with white settlement of the

CGqul?e valley ahd Bandon. At'the turn of the century the économy.of the aréa

was booming ijﬁ agriculture, loggiﬁg, mining, saw mills, dairies, a woolen
mill, ship yards, and fish processing plants (Engiish and Skibinski 1973).
Many early activities, particularly those involving aéricultural development,
were accompanied by substantial alterations Qf the estuary. There is no pre-
cise record of what the Coquille estuary was like prior to development, but {t
now is probably éne of the most altered estuaries on the Oregon coast.

The main channel of the Coquiltle was once flanked by tidal marshes that

occupied a large portion of the Coquille valley. Extensive diking and drainage

of those marshes began in the mid 1800s for agricultural land reclamation. By

1870 most of the marshes were converted to farm land (English and Skibinski.

1973). Presently only 373 acres of natural tidal marsh, located near Bandon,
rémain undiked (Akins and Jefferson 1973). This amounts-fo 3-4% of the marshes
that hfsforica1]y covered between 9,000 and 12,000 acresi. Although Coos and
Tillamook bays have also had comparable acréages of marshland removed from the
estuary, both still contain a substantial amount of undiked marsh._

The Coquilie jetties were among the first authorized (1881} and constructed
(1903) in Oregon, They iﬁproved navigation by stabi]iiing and constricting the
Coquille's shifting mouth (LIZarraga'“ Arciniéga.and Komar 1975). Beaver
siough on the Coquiile and tsthmus slough in Coos Bay were used to link trans-
portation between the two bays. A short portage over Beaver Hill was also
necessary (Fig. 2). lIntra-estuary transportation provided the main péssage for

commerce and people between Bandon and Myrtle Point for many vyears. There were

‘1 Estimated from USGS 7.5 minute series topographic maps.
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several major docking points along the way. Many pilings were driven to support
docks and buildings and to secure hoats and log rafts. Some of the old pilings
have recently been removed. Materfal from past dfeégihg ‘tn the ﬁhannel has
ffl?éd.some of the lower estuarine intertidal lands (Dicken et al. 1961).

After WOrid War | 1égging and related acfivities in the Coquille drainage
began to take on increasing economic importance. The use of splash dams to
drive logs down river ruined long stretches of‘river habitat and carried
cobble, silt, and debris into the estuary (Thompson et al. 1972)}. The final

log drive on the Coquille was conducted in 1946 (Beckﬁam 197k). Splash dams
may have been the major cauge of shoaling in the channel bed of the uppef
estuary and rapid sedimentation in the Bandon area marsh and flats. Lumber
mills at Myrtle Point, Coqui]]é, and Bandon still process logs from the area
but several smaller mills have closed. Mill sites apd lumbering involved
~several uses, such as dredge, fill, diked log ponds, log rafts, and docks,
that changed estuarine habitats. Some alterations .are being alleviated by
present limitations imposed on dredging, filling, and log rafting and by
declining use of the estuary for lumber transportation. Shoaling in the
estuary has prevented most commercial navigation beyond Bandon. Improvements
Jin Tand transportation among cities in Coos County have divefted much develop~

mental pressure away from the estuary.

Physical Characteristics

The limited data available on the physical dimensions, tidal action, water
chemistry, and sediments of the Coquille reflect typ?cal characteristics of a
long, narrow estuary having large seasonal fluctuations in freshwater inflow.
An overview of the physical characteristics of the estuary is presented in
this section, while more localized characteristics are described in the marihe,

bay, and riverine subsystem sections.




Drainage basin

The Coquille drainage system (Fig. 2) is in the geologic boundary between
the Coast Rangé and the Klamath Range. The main stem Coquille is entire}y tidal.
[t is formed by'the confluence of the North Fork Coquillé and the South Fork
at RM 36.3. Middle Fork Coguille joins the South Fork at RM 41 (Fig. 2). The
South Fork Coquille arises from Klamath mountains, while the North and Middle
Forks are wifhin the Coast'Range. The stream:beds qf the North Fork and

‘Middle Fork are sandstone similar to most otﬁer Coast Range streams. The
river bottom of the South Fork, which is cobble and boulder, is substantially
different. Most of the drainage basin is forest land, but much of the river
shoreland is agricultural. The drainage area of the Coquille is exceeded in

Oregon only by the Columbia, Rogue, and Umpqua estuaries {Table 1).

Physical dimensions

The Coquille is often referred to as a small estuary. The DSL (1973) coin-
puted surface afea at mean high water (MHW) for most Oregon estuaries. The
value for the.Coquille was 771 acres, ranking it 12th among 17 estuaries.
However, the DSL computétion was based only on the loWer 5 miles of the estuary
that they mapped. The surface area 6f the estuary between RM‘S and RM L1 was
appréximated for this report from estimated channel widths in various sections
of the riverine estuary. The additional surface area was a substantial
1,086 i_300 acres. The Coquille, with a revised surface area of 1,857 + 300
acres at MHW has. an area that is comparable to other medium-sized estuaries
tike Nehalem, STuslaw; Alsea, and Netarts.

The depth of the main channel of the Coquille estuary varieslconsiderably..
National Ocean Survey (MOS 1977) has computed the depth of the lower four river
miles. Reimers et al, (1978) sounded the channel between RM 5 and RM 38. These

measurements only provide general, relative depths since they were not charted
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or corrected for tidal level. The average depth of the main channel of the
Coqﬁi]]e was 10-20 ft. The channel near the Bandon marsh and some sections

above RM 30 average less than 10 ft in depth. Two holes more than 30 ft dgep

were located, one between RM 10 and RM ‘11 and the other near Riverton at RM 15.8

(Fig. 1).

Freshwater Inflow

Streamflow gauges on Morth, Middle, and South forks of the Coquille have
established adequate records for predicting average and extreme freshwater 1
inflow. Only the South Fork gauge is still operational. Median monthly flows

are listed in Table 2. The pattern of fluctuation is similar to other.coaétal

river systems receiving no snow melt during summer. Flow is usually lowest in

. August and September and highest during January (more than 50 times greater than

summer levels). Summer flow is frequently less than 100 cubic feet per second

j(cfs)w The Coquille channel banks are topped when flow exceeds 18,000 cfs.

Flooding from the main stem occurs an average of three times a winter. Much of

the'quuiTie valley is also inundated during winter from direct rainfall,

seepage, and flooding of the 20 small tributaries of the main stem.

Table 2. Median monthly discharge (cfs) of the Coquille River at the mouth.

(USACE 1975). :

Oct Nov Dec  Jan Feb Mar Apr May Jup  Jul Aug - Sep.  ANNUAL

330 3800 6200 7600 6800 5400 3300 1750 550 230 130 130 3,020

Tides
The only recorded tidal data on the Coquille estuary are the mean tide

levels at Bandon (Table 3). There is no information on tidal hydraulics and

computations of the tidal prism and flushing have been based on only the Tower

bay area of the estuary. ODFW stream surveys show the extent of tidal influence

8




as 41 miles on both the North Forkland South Fork (Table 1). Percy et al.
(1974) indicate the head of tide‘is between RM 36 and RM L40. RM 41 is used
as the head of tide in this report since the area betwéen RM 36.and RM 41 is
physicall?lsimi1ar and-the'hfghest tides during sumher probably reach %hat
pd?nt. |

Table 3. Coquille tidal levels in feet relative to mean lower low water.
(NOS 1977, Johnson 1972). S

Y

Mean higher Mean Mean Meah Mean lower Extreme-
: high water High water tide level Jlow water low water low water
Location MHHW MHW - OMTL MLW MLLW ELW
Bandon 7.0 6.3 3.7 1.1 0.0 ~3.0

During high river flow the tidal fluctuations in the upper estuary are
probably greatly reduced. Nicholas observed that high tide during the summer

in the Arago boat ramp (RM 32) occurred at approximately the predicted low tide

time for Bandon. He estimated the tidal range at Arago as 4-5 ft (personal

communication, November 21, 1978, with J. Nicholas, ODFW, Charleston),

Salinity and Mixing

Few measurements of salinity are available for the‘Coquilie. Spring and
summer salinity regimes (Fig. 3) have been drawn.Fer data taken on four
different days. Departmeht of Environmental Quality {DEQ 1978) monitoring
stations in the Coquille are clustered near Bandon and the City of Coquille and
are of limited value for describing salinities and mixing characteristics
throughout the estuary. Limited data indicate the.estuary from RM 27 to the
head of tide is fresh year round. Between RM i# and RM 27 salinity was zero
except during summer when slightly saline waters (Iess'than 5 parts per thousand

[ppt]) were detected.
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In most Oregon estuwaries the maximum extent of salinity intrusion is at

or near the head of tide. However, this does not apply to the Coquille, and

 the difference between extent of salinity intrusion and head of tide for the

Co]umbié is even greater. It is possible that the biological communities of
the upper Coquille and Columbia estuaries display similarities that do not
occur elsewhere in Oregon. Summer water temperatures in the upper tide water
of these two estuaries is also similar, regu]afly exceeding 68 F (USGS l977)ﬂ
During summer salinity at high tide in the lower 3 to 5 river miles was
dniform and above 30 ppt, while . at low tide all salinity measurements were less
than 30 ppt (Fig. 3). Reimers et al. (1979) measured surface and bottom
salinity and temperature between RM 0 and RM 9. The difference between surfaCé
and bottom salinity was approximately 2 ppt, indicating the.estuary was verti-

cally well mixed. Their data also showed that salinity in the channzl dropped

Tinearly from 30 ppt to 5 ppt over a stretch of approximately.B miles that

varied in location with. the tidal stage (Fig. 3). This is a further indication
of the:thorough mixing of the fresh and ocean water during the summer. At low
tide no salinity values.greater than 5 ppt were measured abéve BRM 7. High

tide salinities during summer were greater than 5 ppt up to about RM 14. Of
the few available upstream salinity measurements, the.mouth of Rink Creek

(RM 26.4) is the farthest that values greater than 0 ppt have been found.

During winter and spring the freshwater flow strongly 1imits the intrusion
of marine water. The only available measurement of salinity during higher flows
is on April 10, 1973, Stream flow data indicated that freshwater flow from the
three maiﬁ forks was 1,500~2,500 cfs that:day, a level which is Tower than average
mid-winter flow and normal for April (Table 2). Salinity at low tide was 9.6
ppt at the mouth, 1.0 ppt near the U.S. 101 bridge (RMJB.S), and 0.0 ppt else-

where (DEQ 1978). Salinities at low tide during higher flow would be even

11




jower than on April 10, 1973. Spring and winter mixing characteristics can not
be established from existing data, but the estuary is likely 'to be stratified

at that time.

Temperature

Summer temperaturés in the Coquille rose 1inearl§ from cool ocean water
fevels to warmer riverine temperatures, which nearly coincided with the loca-
tion of the drop in salinity (Reimers et al. 1978). Above RM 14 all July and,
August measurements (12 dates during 9 years) showed the temperature at or
above 68 F. The high temperature may affect the distribution of juvenile and
adult salmonids in the estuary (Reimérs et al. 1978). The temperature of fhe
~upper Coquille is generally the same as or slightly céoler than the temperature
of tributary water (USGS 1961-1977). An extreme temperature of 82.4 F was re-
corded August 9, 1978, at RM 38 (Reimers et al. 1978). Few winter temperature
'-.readings have been made. The lowest recorded water temperature was 40 F on

January 11, 1977 (DEQ 1978), when freshwater flow and air temperatures were

~abnormally low.

Water Quality

fhe water quality of the_COquille is poor. High_fécal c;liform counts
have been recorded throughout the estuary tDEQ 1978). During the summer
dissolved oxygen was often significantly Tess than saturation in the upper
estuary (DEQ 1978). Estimates of sediment loads (Table 3) are extremely high
' during high flows.

The lack of studies of flushing, tidal currents, and circulation in the-
estuary limits understanding of Fhe dispersion and durat?on Qf po]?utants in
the estuary. Since the summer volume of freshwater inflow is very small com-

pared with the apparent tidal prism in the estuary, flushing from the upper

i2




estuary is likely to require many days. For example, flushing from the upper
Yaguina estuary takes 13 days during average August river‘flow conditions
(Zimmerman 1972).

The location of pollution sources combiﬁed with f]uéhing and circulation
characteristics déterminés The exteﬁt of impact of'poTTﬁtants on particular
locations and habitats. Point sources of pollution in the Cogquille aré shown
in Fig. 4. Estimates of waste loads in 1973 dﬁring high and low freshwater \
flow conditions are shown in Table 4. Urban runoff was the main source of bio-
chemical oxygen demanding material (BOD) during high flows. =~ Forest runoff
contriubted over 7,000 tons per day of suspended solids and also was estimated
to account for most of the phosphorus and nitrogen load during high flow.
During low flows the major source of BOD was industrial and municipal discharge
and runoff from Iiveétock operations. Suspended solids were much lower 'in the
summer and were primarily derived from agricultural and forest land runcoff.
Phosphorus input was chiefly from municipal sewage outfalls. Nitrogen sources
included sewage, forests, and 1ivestock.

Erosion may also contribute to sediment loads. Erosion of natural levees
and man-made dikes accurs in many places during high flow. Erpsion may be the
result of naturally fast currents or may be stimulated by shifts in curfents

from shoreline activities upstream or at the erosion site.

Biological Characteristics

Plankton in the Coquille have not been studied. The Coduil]e estuary is
predominantly subtidal, but there is no information available about the sub-
tidal benthic animals or plants. Infeormaticn is also lacking on benthic
‘invertebrates in intertidal areas; however, a few observations have been recorded
by Gaumer eﬁ al. {1973) and studentsiat the University of Oregon Institute of

Marine Biology (0IMB 1978). Dungeness crab (Cancer magister) have been found

13



Fig. 4. Point
(STR 1974).
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Table 4. Estimated wéste loads in the Coquille River, 1973 (STR 1974).

BOD ' Suspended solids Phosphorus Nitrogen
. Low flow High flow Low flow High flow Low flow High Flow Low flow High flow
Waste Source 1bs/day 1bs/day 1bs/day 1bs/day
Municipal sewage 181 181 184 184 127 127 164 164
treatment facilities ' T
Industrial discharge 520 635 489 719 3 5 L3 5§
Fish hatchery* 200 125 240 15G 3 2 70 Ly
Solid waste disposal 25 14 - _— - 1 271 1,536
sites®
Water treatment facilities - - 93 56 - - - -
Urban runoff - 4,970 : - 18,600 - 119 - 254
Forest runoff - - 2,520 15,340,000 20 L 100 101 20,500
Agricultural runoff - - 3,190 1,115,000 - 15 58 1y 47
o Livestock ' 390 1,560 390 1,560 32 128 110 : bh0

. Other waste sources:
P 1. Combined sewer overflow (high fiow)
j 2. Dredging operations {low flow)

3. in water log storage

* These facilities are no longer being used.




as far upstream as Randolph Island (Fig. 1)} during late summer and fall

(Reimers et ai. 1978) .

The Coquille intertidal flats have been singled out as one ﬁf the most
important bird wintér?ng areas iﬁ Coos CoUnty.- The specias composition is
highly diverse and includes several ;are species, such as peregrine fafcon,
bar-tailed godwit, and Hudsonian godwit (personal communication, November 20,
1978, Alan McGie, ODFW, Charleston). Waterfowl feed in the Coquille va]iey .
during winter. Many of the ducks are believed to travel daily between Ccos

Bay and the valley. Harbor seals and sea lions are uncommon in the Coquille
(Mate 1978).

A limited amount of information is available on the distribution of fish
in thé Coquille estuary. Most fish data pertain to salmonids. Commercial
salmon netting declined From 1923 to the close of commercial salmon fisheries

in the estuaries in 1957. McKernan et al. (1950) analyzed the declines on
coastal rivers. ngensive logging activity, extreme floods, and intensive
fishing effort were all statistically correlated with decreases in fish returns
in the Coguille River. Low fall flows, low summer flows, and slight variations
in ocean salinity did not appear to affect subseqguent Coquille salmon popu-
lations. Pollution was not considered to be a Timiting factor in any coastal
stream.

Today the CLoquille continues to support smaller but sﬁbstantial runs of
fall chinook and coho salmon. A remnant population of spring chinook spawn
in the South Fork Coguille. Chum salmon populations are considered low, but
relatively large numbers of steelhead and cutthréat trout pass through the
estuary (Thompson et al. 1972). The populatioﬁs are comparable with other

large coastal streams.




Shad, another anadromous fish, have supported commercial and Fecreqtional
fisheries in the Coquille for many years. Commerciaf shad Tishing is re-
stricted to the area bhelow the Oregon 425 bridge. ‘Shaa are aIso fished
commercially in the Cbos; Umpqua, Smith'(Umpqua) and Siuslaw estdaries? The
sﬁéd-catch has declined in each estuary (Bauer 1977); however, the fishing
effort has also genera11y declined, and the current status of the population

is unknown. ‘ ' o

The striped bass is another potentially Important game fish in the quui1le
estuary. Although striped bass are generally considered anadromous, they

apparently live in the Coquille throughout the year (McGie and Mui]en 1979} .

" Shad and striped hass are fished in the spring and summer. Cutthroat trout and

salmon are fished during late summer and fall, and steelhead fishing takes
place during winter in the riverine portion of the estuary. _During summer perch
and smelt fishing is popular in the lower estuary (Gaumer et al. 1973). Other

species are also common in the estuary. Their general distribution and origin,

'shown in Table 5, is established primarily from Reimers et al. {1978).

SUBSYSTEMS OF COQUILLE ESTUARY
The Coquil]é estuary can be divided into three subsystemé (Fig. 5). The
riverine subsystem, where the river channel is the main feature and salinity
is substantially lower than other subsystems, predominates. It covers mofe than
90% of the length of the estuary, extending from RM 3.8, where agricultural

diking begins, to the head-of tide. The marine subsystem includes the small

area near the mouth where marine conditions are common during the summer and

where currents and wave energies are strong. The bay subsystem is located
between the marinpe and riverine suhsystems. It contains most of the shallow

and guiet intertidal flats and marshes of the Coquilie.
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Table 5. Origin and distribution 6f fish species of Coquiﬁ]e estuary (Gaumer et al. 1973; Réimers et al.
1978: Smith 1956; Thompson et al. 1972).

Pacific sandlance
Black rockfish

Kelp greeniing

Rock greenling
Whitespotted greenling
Lingcod

. Ammodytes hexapterus

Sebastes melanops
Fexagrammos decagrammils
Hexagrammos lagocephalus
Hexagrammos stellerit
ophiodon elongatus

iy

Type of fish Subsystem®
Salt- Fresh- Lower  Mid & Upper
Common name Scientific nane Anadromous water water Marine Bay riverine riverine
Pacific tamprey Lampetra tridentatus X 7 X ? H
American shad 2losa sapidissima X X X A
Pacific herring Clupea harengus pallasi X X X
Northern anchovy Engraulis mordax mordax x ? X X
Chum saimon Oncorhynchus keta X
Coho salmon Oncorhynchus kisutch X X A X - R
Chincok salmon Oncorhynchus tshawytscha x X X X x
~futthroat trout Salmo clarki clarki . X i ? X X
Steelhead (rainbow} Salmo gairdneri X ? X X X
trout, ‘ '
Surf smelt Hypomesus pretiosus X X X X
Eulachon Thaleichthys pacificus X = ?
Pacific tomcod Macrogadus proximus X X X
Tomsmelt Atherinops affinis x x x
Threespine stickleback  casterosteus aculeatus * S ? X X X
Bay pipefish Syngnathus griseclineatus x ? X X
Striped bass Morone saxatilis X x X ? ? X X
Redtail surf perch Amphistichus rhodeterus X x S
Shiner perch Cymatogaster aggregata x X X x i
Striped sea perch Embiotoca lateralis X X X
Walleye surf perch Hyperprosopon argenteum X X X
Silver surf perch Hyperprosopon ellipticum X x x
White sea perch Phanerodon Ffurcatus X x ?
Pile perch Rhacochilus vacca X X X X
Saddleback gunnel Pholis ornata X X X X
X ? X
X X ?
X X ?
X X ?
X X ?
X X X




Table 5 {continued).

Type of fish Subsystem?
Salt- Fresh- Lower Mid & Upper

Common name Scientific name Anadromous water water Marine Bay riverine  riverine
Coastrange sculpin Cottus aleuticus X X 7 ?
Prickly sculpin Cottus asper ‘ : X X X X
Buffalo sculpin Enophrys bison X % X
Pacific staghorn sculpin Leptocottus armatus X . X X X X
Cabezon Scorpaenichthys marmoratus X X X
Speckled sanddab Citharichthys stigmaeus X X X
English sole Parophrys vetulus X X X X
Sand sole Psettichthys melancctictus X X X
Starry flounder Platichthys stellatus X X X X X
Largescale sucker Catostomus macrocheilus X X X
Brown bullhead Ictalurus nebulosus X X
Bluegill Lepomis macrochiris X X

w Largemouth bass Micropterus salmoides X X
Blackside dace Rhinichthys osculus X X
Mosquito fish : Gambusia affinis X X
a

x - established occurrance
? - suspected occurrance
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Marine Subsystem

~ The marine subsystem (Figs. 5 and 6) at the mouth of the Coquiile is a
verf high energy environment.. Itrincludes the first 1;3‘mi]es of the channel
‘and covers approximately 145 acres or 4-7% of the estuafing Sﬁrface area. The
habitats of the marine subsystem ére higth.a1tered by jétties; dredging, and
fill, but it remains one of the more important areas for clams, crabs, and

marine and anadromous fish in the estuary.

Alterations

Between 1860 and 1880 aﬁd prior to jetty.constchtion, the mouth of the
Coquille shifted south against the.marine terrace of Bandon (Fig. 6). Jetties
restored the mouth to its approximate 1866 location (Lizarraga - Arciniega
and Komar 1975). Dredge and fill were used to construct the Port of Bandon
marina (Fig. 6) at the turn of the century. The néarby Bandon sewaée treat-
ment plant (Fig. 6) is also located on a small fill. The site of the Moore
Mf%l'(Fig. 6 ) at the upper end of the subsystem is the largest single fill of
the estﬁary, covering 25.4 acres (DPSL 1972).  Filling with dredged material
'began'at the site in 1913 and has gradually continued to the present. The
sputﬁeastern end of the spit began to noticeably erode after f939 (Dicken et al.
1961). The extent and location of the erosion directly_across from the mill
site are strong evidence that the erosion resulted from the constriction of
the estuary from the mill fill. The jetties were extended inward on Eoth sidés
of the channel to help control the currents, but the end of the spit still
continues to erode.

The USACE (1975) maintains a 13 ft channel, which extends to the upper.
end of this subsystem. They annually dredge 4,000-100,000 yd3 of material,
which is taken to an offshore disposal site. Many water-dependent industries
were once located on pilings over the flats and shores of the Bandon water front,
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but only Bandon Fisheries remains active. Deteriorated pilings and wharfs cover
much of the flat.

The entire marine subsystem is closed to commercial shellfish harvest.by
£he State Health Division_bécéuse of the proximity of the Bandon sewége treat-
ment outfall and the mafina (Osis and Demory 1976). The Bandon treatment plant
discharges treated sewage and Bandon Fisheries discharges waste directly onto
theladjacent flats. HNearby marfna sediments wére chemicallylanalyzed and
found to contain excessive amounts of volatile solids, sulfides, oil, and

grease (Slotta and Noble 1977).

Physical Characteristics

rNorthwestern storms bring ocean waves into the marine subsystem that caﬁ
sometimés cause rdugh conditions as far upstream as the small boat basin
(USACE 1975). Shoaling around the north jetty is common in the summer.
. Sa!inity and température data show that this region has the strongest ocean
influence in the estuary. Yet, as previously discussed, normal winter river
flows sfgnificantly reduce salinity even at the mouth. The subsystem probably
becomes stratified in winter with a freshwater surface layer and saline water
near the bottom. One small tributary, Ferry Creek, discharges dfrect]y fnto
fhe marine subsystem. Ferry Creek is channelized thrbugh‘Bandon, and an ODFW

fish hatchery is located upstream but is no longer used.

Subtidal habitats and species

The marine subsystem is roughly 60% subtidal (Table 6). Most of the sub-
tidal habitat is located in the channel, but a small section is located in the
more protected boat basin (Fig. 7). The USACE (1975) described the substrate
of the channel as riverborne fine sands which overlay sedimentary bedrock that

is periodically exposed by dredging and high currents. Small rock outcrops
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between the jetties are also shown in Fig. 6. The rock outcrops are not shown’
on the habitat map (Fig. 7) due to limitations of scale. No information was
available regarding vegetation in the subtidal habitats.

Table 6. Habitat distribution in the Coquille marine and bay subsystems
(estimated from ODFW 1978). :

Approximate acreage

Habitat type Marine subsystem .. Bay subsystem
Subtidal ' 85 235 )
Intertidal 60 495

Shores 2 - 20

Flats 48 80

Aquatic beds ‘ 10 45

Tidal marsh Q 320

Total | 145 _ 730

The only information on fauna of the subtidal habftats relates to fish
and crabs. The data suggest the species of fish in the marine and bay sub-
Systems during summer are nearly identical (Table 5). The marine subsystem
provides more rocky habitat than the bay subsystem and may be mbre important
to rockfish, rock greenting, cabezon, and other species that prefer rocky areas.
Gaumer et al. (1973) and Reimers et al. (1978) found that sur; smelt were the
mdst numerous species seined or fished in the marine subsystem during summer.
They were caught primarily near shore and at the boat basin. Dungeness crabs
(cancer magister) and red rock crabs (Cancer productus) are caught in the

channel during summer (Gaumer et al. 1973).

intertidal Habitats and Species

Intertidal habitats comprise about 40% of the marine subsystem (Table 6).
The habitat types include three small flats with differing substrates and

algal beds and the boulder shores of the jetties and riprapped waterfront.
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Flats are located along the south jetty, the Bandon Waterfront and the
base of the nokth_jetty, where the flat was created by erosion of the spit
j(Fig..]): Each of these flats contains an algal bed. |

The south jetty flat has a cobble/gravel substrate, excepf'the landward. =
edge which is sand (Fig. 7). Over half of the flat is a bed of macroalgae |
attached to the cobbles. Softsﬁeil clams (Mya arenaria) occur in this flat,
but their density has not been determined.

"The Bandon waterfront fiat is divided by a rock road dike. FEast of the
road dike, the substrate is a mixture of sand and mud. A large section is an
algal bed (Fig. 7)-containihg a seasonally dense mat of micrcalgae. This is
the location of the sewage plant outfall as well as the most popular area for
digging softshell clams in the estuary (Gaumer et al. 1973). Nesf of the road
dike, the subgtrate is also primarily mixed sand and mud (Fig; 7). Some of the
Séattered logs and rocks are covered with algae. The OIMB (1978) conducted a
Cursory survey of'the flora and fauna of the Bandon flat. The primary species :
of algae were Fucus, Ulva,-ahd'Enteromorpﬁa. Two phytoplankton samples were
dominated by Coscinodiscus and Chaetoceros spp. (0IMB 1978). Observations of
benthic invertebrates included various species of worms, isopo@s, and amphipods;
a few holes of softshell clams and shrimp; and Dungeness crab. Two zooplankton
samples mostiy contained barnacle nauplii, copepods, and largal polychaete
worms. (0IMB 1978) .

The north Jetty flat has a substrate which varies from predominantly sand
to mixed sand and mud (Fig. 7). A pile of boulders on the flat provides a base
for an algal bed (ng. 7). Clams have not been found on this flat. Reimers
.et al. (1978) seined at this site and found many juvenile fish. Although surf
smelt were the predominant fish species, there were numerous juvenile chinook

salmon from June through November, when seining was terminated. Juvenile coho
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salmon were caught there in the spring, and several species of juvenile flat
fish were common. In mid September many juvenile shad were caught at the north
jetty flat. ~Shad continued to be caught in fewer.numbers throughout the fall
(Reimers et:a]. ]978)..

Another significant intertidal habitat is the béu]der shore along the
jetty. Like other Oregon jettfes, this habitat is densely inhabited by musseis
“and ﬁaﬁy common rocky interfidaf plants and animals. No specific analysis has
been made of the Coquille jetty communities. \

The rocky infertidai habitats in the marine subsystem are important feediﬁg

and resting sites for wintering turnstones, willets, surf birds, oyster catchers,

and other species of shore birds.

Management Recommendations

The marine subsystem is the main location of watér—dependent activities
requirfng jetties and navigational improvements. Commercial and recreational
fishing boats are the primary users, while barge traffic from two mills is in-
fréquenf. Although fishing and pleasure boats generally do not require channel
depths greater than the present 13 ft depth, they sometimes encounter diffi-
culties crossing the bar. The Port of Bandon desires to rehedy the rough condi-
gion of the bar, but present proposals are not now economically justified (USACE
1975). If the need qu imprdvements is reevaluated, alternatives to deepening
the channel, such as sand by-pass and wave dissipation facilities, should be con-
sidered to minimize the detrimental impacts on marine subsystem habitats.

Wafeffdependent development near Bandon should be planned for vessels that
do not require channel depths greater than 13 feet. There is little demand for
new water-dependent commerical or industrial development unrelated to fishing
or recreational beoating. Fewer water-dependent developments are located on

the estuary than in the past. Yet if additional barge traffic is a goal of the
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Port of Bandon and the City of Bandon, shoreiand and estuarine land use in the
area between the south jetty flat and the Moore MiTT site (Fig. 6) should be
regq]ated to preServé its potential for future water-dependent development.
Development should be directed to this area.to make the best use.of the existing
navigation improvements and to limit alteration of presentiy Qndeve]oped areas.
New development on pilings, where deteriorated pilings now stand, would be
oreferable to locating new barge facilities farther up the estuary.- \

Intertidal areas on the Coquille have been drastically reduced by diking
for agricultural land reclamation upstream and fills in the marine and bay
sqbsystems. Remaining -intertidal area should not bhe further reduced or altered
by dredging or fill in order to maintain a diversity of habitats and the
integrity of the ecosystem. The north and south jetty flats should be pro-
Eected.r The comprehensive plan requirements of the Estuarine Resources Goal
{LCDC 1977b) requires protection and preservation .of most intertidal lands.
intertidal fill or dredging at the waterfront would require mitigation by
restoring some part of the estuary, preferably the same type of habitat. There
are few, if any, areas in the marine subsystem where similar new habitat could
be created. If develépment is permitted in the marine subsystem, removal of
dredged spoils from the nearby marsh and flat in the bay subsystem is potentia]
mitigation which could help to offset the loss of intertida] area in tﬁe
marine subsystem.

Expansion of small boat moorage facilities is an issue on the Coquille.
The Port of Bandon would like to increase the capacity of the present boat
basin by dredging the adjacent tidal flat. There are potential moorage'sjtes
upstream that would not require dredging intertidal habiféts. If the boats using
‘the proposed moorage do not require a depth greater than the existiﬁg upstream

channel {about & ft), such sites should be considered. Marinas are common alohg
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the uppetr Siuslaw estuary channel. Improvéd or expanded storage space on .
land and lagnching facilities at the marina would also be ﬁreferab]e té the
destfuctioh.of tidetands.

Some'recomﬁendatEons for enhancement and protection of the marine habitats

in the Coquille estuary should be considered:

1. Waste outfalls should be relocated to the ccean or. to the subtjda?
channel. During summer, discharge should be restricted to periods .
of outgoing tidési This would enhance flushing of pollutants from
the estuary and avoid or reduce their concentration iﬁ intertidal
‘sediments. |

2. Unused dilapidated pilings with superstructures should be removed
to allow greater light penetration on the flat, thefebyrincreasing
its primary productivity.

3; Special preéautianary measures {timing, containment, etc.) should be
required to minimize dispersal of polluted sediment from dredging
or disturbance {e. g. piling removal) that could contaminate flaté
and clambeds. If the alteration is part of an overall enhancement

project, the effects of.temporary pollution should be balanced against

long term benefits.
.  The major rock outcrops outside of the navigation channel (Fig. 6)

should be preserved as valuable fish habitat.

Bay Subsystem

On the bagis of physical configuration, the bay subsystem of the Coquille
can.be designated as the broad area between RM 1.3 and RM 3.8 (Fig. 5) where
diked marshes begin. The bay subsystem contains large intertidal areas on both
sides of the channel; Approximately 730 acres (Table 6) or 30-40% of the

estuarine area is contained in this short, 2.5 mile section.
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Alterations

The bay subsystem has experienced relatively few direct alterations, but
past activities in the uppér estuary and wateréhed-haﬁe accelerated changes in
the bay subsystem intertidal habitats. Direct élterations include several
pilings and a pfle dike along each side of the channel at the Tower end of the
subsystem; log storage along the channel and, uﬁtil recently, on the fTlat
adjacent to Moore Mill; riprap along a half mile ofrthe‘north shore; a boat
ramp at Bullards Beach State Park; fills at the U.S. 101 bridge and the mill
site upstream from the bridge; énd three dredge spoil islands along the channel
on the southern side created prior to 1939 (Dicken et al. 1961}.

The Bandon marsh and flat is the largest contiguous intertidal area on the
Coquille. It covers roughly 350 acres. Johannessen (Dicken et al. 1361) studied
mafsh expansion at this site. According to Johannessen, in the last century |
this entire area was a tidal fliat except for a marsh fringe bordering the up-
land. He estimated from navigation charts and 1939 aerial photographs that-
the marsh expanded onto the north end of the flat at a rate of 70 ft/yr between

1895 and 1939. From 1939 to 1961 marsh expansion slowed to 4-5 ft/yr.

Johannessen attributed the rapid marsh expansion to sedimentation induced

by- the large scale environmental changes following white settlement.

Physical Characteristics

The bay subsystem probably experiences the lowest tidal and river currents
in the estuary. Although no méasurements are available, the marine and riverine
subsystem are both narrow and largely confined to the channel, while the bay
subsystem immed}ate1y breadens, dissipating ebb and flood currents. Slower
currents enable suspended particles to settle. The channé1 in the bay subsystem
has an average depth of 8-10 ft, significantly shallower than the adjacent marine

and riverine channel segment (NOS 1977). As previously described, summer
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temperature and salinity in the bayrsubsystem resembled dcean conditions at

high tidg, while low tide was accompanied by higher temperatures and*iower
salinities (Fig. 3). ﬁuring winter and.épriﬁg, sa]infty is gréatly reduced by
high river flows. The river and ocean water are probably stfatifiéd at that
time. Temperature and salinity have not beeh measured on the Bandon marsh and
flat. Discharges from Simhsqn and Spring creeks may influence summer salinities

on the marsh and flat.

1

Subtidal habitats and species

Only one-third of the bay subsystem is subtidal. Subtidal areas include
the main.channel and two ;mall marsh channels (Fig. 7). .The'gubstraterof the
main channel has not been surveyed. The old spoil islands suggest it is
mainly sand. The marsh channels were a mixturé of saﬁd and mud. During the
;ummer numerous species of ocean fish utilize the bay subsystem (Table 5),
particularly the subtidal habitat.

The presence of.a few gaper clams (Trésus capax) in the bay intertidal
flats (Gaumer et al. 1973) is a strong indication that subtidal clam beds
containing gaper clams, some buttgr (Saxidomus giganteus) and little neck

clams (Protothaca staminea) are located in the chanrnel (conversation,

December 18, 1978 with Thomas F. Gaumer, ODFW, Newport).

Intertidal Habitats and Species

There are about 500 acres of intertidal habitats in the bay subsystem.
They are characterized by a variety of sediments and vegetation. Nearly two-
thirds of the intertidal habitats are warsh; the remainder consists of flats,
aquatfc béds, and shores (Table 6). The habitats are located at the Bandon =

marsh and flat and along the spit and north shore (Fig. 7).
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The Bandon marsh contains about half high marsh and half low marsh. The
low marsh is one of the:]argest of its type in Oregon (Akins and Jefferson 1973).
_Frenkei et al. (1978) analyzed marsh plant zonat}on in Oregon and Washington
and selected the Bandon marsh as a study site. The gradatipn of plants from
fiat to low marsh, high marsh, and upiahd species was less distinctbat this.
site than at ogher northwest marshes. They also found some characterstic
freshwatrer species (e,g; Scirpus americanus, Liiaeopsis oscidentalis and Scirpus
cernuus), indicating there was substantial freshwater seepage into the marsh.
The marsh was once grazed by cattle butrlittle evidence of grazing remains
(Frenkel et al. 1978 ). The marsh now is largely undisturbed, except by piles
of logs at the high water line.

About one-third bf the Bandon flat is seasonally vegetated with an.algal
mat (Fig. 7). Half of the algal bed also contains a moderate growth of the
- seagrass Ruppia maritiﬁa.' The éubstrate of the %]at and aquatic bed is a mixed
sand and mud (Figf 7), which grades to a muddier composition from north to
south. The southern tip of the flat was a log storage site until.tecent?y.
Its substrate is densely impacted with wood debris (Fig. 7). The.northwestern
section is the main location of softshe]lAclams on this flat. hThe'Fish
Commission of Oregon (1964) reported low softshell populations in the Bandon
flat due to adverse growth and survival conditions, especially the high elevation
andrresulting excessive exposure of the flat. The middle of the flat is
densely covered with shrimp holes. The flat containing wood debrfs has few
shrimp holes but many tube holes of smaller benthic invertebrates.

Neither fish nor invertebrates have been systematically surveved on the
Béndon flat or marsh, However, it is likely to be one of the most important
intertidal areas producing Organic matter and nutrients, providing habitat for

fish and wildlife, moderating currents, and regulating water temperature.
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There are about 20 acres of intertidal shore within the bay subsystem. The
shore between the Bandon marsh and the main river channel is primarily mixed
sand and mud. Two eeigréss beds (Zosteré mafina) are located there (Fig. 7).
‘The soutﬁern shore of the channel near the U.5. 101 bridge (Fig. 7) is muddier
than the dther areas and may be polluted from mill wastes or wood debris from
log storage (NOS 1977). Softshell clams and some gaper clams occur a]ohg the

southern shore (ﬁaumér et al. 1973). The bay éubsystem of the Coquille is
open to commeréiéllshe}1fish-harvest between its lower boundary and 3,000 ft |
below the U.S. JOI'Briage (0sis and Demory 1976). A limited number of soft-
shell clams have been commaircially EarVested there (Smith 1956).

Reimers et al. (1978) found the northern shore of the channel, the shore
along the Bandon_marsﬁ, and spit shores were heavily used Ey shiner perch and
juvenile chinook salmon during the summer. The lower intertidal zone of the
ShoreS'along the'spjt have @ sand substrate, while the upper intertidal zone
is a mixture of sand and silt with occasional algal mats (Fig. 7). Upstream
afong the‘spjt, the shore substfate included a narrow zone of_exposed clay
sandwiched between sand (Fig. 7). The northern shore contains three habitat
zones:'algée-covered sand and mud in the lower intertidal afeg, unvegetated
sand and mud substrate, and algae attached to cobble derived from adjacent
riprap (Fig. 7).

The sand spit contains a numBer of drainage channe]s, small flats, and
marshes. The spit ailso exhibits freshwater characteristics. The lafgest
marsh at the southern end is a freshwater plant community (Carex obnupta) and
may more appfopriately be considered a dune deflation plain wetland. Other
stretches of marsﬁ inciude salt-tolerant species common to Oregon marshes such

as salt grass (Distichlis spicata), pickleweed (Salicornia virginica), and

33




Pacific silverweed {potentilla pacifica). The narrow marshes on the northern
part.of the spit are not densely vegetated. Sand mounds raise the elevation,
breaking up the marsh., Drift logs densely cover nearly tﬁe entire surface of
some areas, and off-road vehicle tracks have destroyed vegetation oh the low
sand ﬁarshes not cerred by logs. These factors made precise habitat mapping
difficult.

The flats associated with the spit (Fig. 7) are fine grained sand.
Isolated pockets of softshell clams were located on the flats. In general,
the Coquille sand spit provides a diversity of important intertidal and dune
habitats. “

Two other marshes, separated by U.S. 101, are located on the northern bank
of the bay (Fig. 7). The downstream marsh is nearly obliterated by stacks of
drift logs. Occasional marsh plants growing between the logs indicate the area
w§u1d be marsh if the logs were not there. The other marsh upstream from the
bridge also contains a small flat with algae and eelgrass. It is a combination
of low and high marsh and is partly covered with logs (Fig. 7) and contained

by the bridge fill and an agricultural dike.

Management Recommendations

The bay subsystem contains the majority of the intertidal habitat of the
Coquille. The Bandon marsh and flats should be considered major tracts and
protected accordjngly (Estuarine Resources Goal [LCDC 1978b1). The large scale
alteration of intertidal marshes in the Coquille valley has greatly reduced the
diversity and size of productive intertidal estuarine habitats in the Coguille,

The retention and possible enhancement of intertidal habitats in the bay sub-

system are essential for protecting the productivity of the estuarine ecosystem.

Dredging and filling bay intertidal habitats should be prohibited. Restoration

of altered sites should be considered, which would include removing the three
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spoil islands, removing drift logs from marshland on the spit and near the U.S.
101 bridge, removing unused pilings along the channel, and protecting the spit
'habitaté Ffom damage by motor vehicles. The flat édjacent to Moore ﬁi]] (Fig. 7)
appears productive for algae, eelgrass and invertebrates, yet the' removal of :

impacted wood debris from the sediment may improve its primary and secondary

productivity. An experimenta1 plot should be established to test the effects and 7 ;
feasibility of debris removal. | |

There are on]? two shoreland areas in the bay subsystem close to deep watér
and suitable for limfted water-dependent development. The old Bullards dock
site, northwest of the U.S. 101 bridge, would require renovation but would be

acceptable for uses that would not require dredge or fill. The mill site

southeast of the U.S. 101 bridge is suitable for development of water-dependent

activities compatible with the depths of the bay channel.
An extension of ¢hannel dredging into the bay subsystem will probably never
be economically justifiable because of the lack of barge traffic. The channel

in the bay subsystem has not been dredged for more than 30 years, and the present

depth is probably stable. The minimum depth of 8 ft is sufficierit for many

recreational and commerical, shallow draft vessels. Deepening the channel could
result in a variety of potentially detrimental impacts on habitats, water quality,

and circulationg which are described by Schroedér et al. (1977). This impact

analysis should be applied to any planning or proposal for deepening the navi-

gation channel of the Cqui]le, Preliminary baseline research should be re-

quired prior to dredging to predict the impacts on clam beds, fish habitat,

productivity, circulation, mixing, sediment, and erosion.

Riverine Subsystem

The riverine subsystem extends nearly the length of the estuary from RM

3.8 to the head of tide at RM 41. The subsystem is divided into lower
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(RM 3.8-14), mid (RM 14-27.5), and upper (RM 27.5-L1) sections based on

differences in habitat and salinity.

Alterations

Agricultural diking and drainage

The conversion of ma?sh to farmliand fn the Coquille valley covers the
entire length of the riverine subsystem. The valley is narrowest in the
lower riverine section; and the marshes, including Randolph !siand, were \
COntfnuously diked to create agricultural land. Most of the valley in this
area was probably high salt marsh prior te diking. " The valley is broadest in
the mid-riverine section. The farmland probably originated from high salt
marsh, fresh marsh, and shrub wetland under tidal influence. Diking is less
1extensive in the mid section since natural levees existed along much of the
shore. In thé upper section over half of the valley is above the 20 ft contour
(USGS toéographic maps) and isolated from tidal influence, but part of the
upper section also was probably fresh marsh or shrub wetland.
A]! éf fhe original marshes probably had a soil elevation higher than MHW.
Since diking, many of these farm]ands‘have subsfded9 in places to elevations
1ow§r than the present channel bed (Beaulieu and Hughes 1975). ‘Mitchell (1978)
fists four major factors that contribute té subsidence of dikad marshes:
1. The oxidation of organic matter, which had reﬁained undecomposed or
partially decomposed in the marsh before drainage; |
2. The loss of the buoyant force of water on the substrate after dréinage;
3. Physical compaction By equipment and livestock on the drained land;
4. Shrinkage and settling of the substrate particles due Lo dessication.
As a result of subsidence, dikes and tidegates must be adequately maintained
in many areas to prevent permanent floading. Although they have kept summer
high tides from flooding the valley, winter freshwater flow often flocds the
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entire valley. The small tributaries behind the dikes flood és-well. WEHter
flooa waters remain on fhe subsided lands until the groundwater level drops
in late spring or ear?y summef. Drainage is inhibitgd by the dikés and the

* capacity df the tidegates as well as the subsidence;.‘The nétﬁfa] marsh system
probably drainéd more qui@k]y but flooded at a Tower river discharge.

There are approximately 8d miles of creeks and drainage channels in the
Coguille valley (ﬂSGS tépographic maps) . Most‘minor marsh channels were fi1T§d
or diked at the mouth. Some larger'channels were also filled and replaced by
straight drainage ditches. The length'qf hatural tidal channels probably far
‘exceeded 80 miles. Tides are now restricted to the main Coquille, North Fork,
__Séﬁth Fork, ahd Bear Creek. The maksh drainages which are now cut off b? dikes
and tidega£es would have represented a significant portion of the tidal prism.
Tidal rénge and-currents in the riverine subsystem are almost certainly more
extreme now than when they were moderated by flow through the marshes, The old
marsh channels may have also influenced water quality and temperature in the
estuary. |

The diked valley now has little productive input to the estuary.- Only
about 80 acres of the thousands of acres of diked m;rsh have reverted to salt
marsh due to the lack of dike maintenance. That acreage is located upstream
" from Prosper (Fig. 7). in many placeé the diked land is dominated by wetland
plants rather than pasture grasses or crops due to freshwater seepage and low
pasture elevations. Those wetlands, though no longer estuarine, are important
habitat for birds and other animals. In the winter the flooded Qa]ley combined
with Coos estuary provides one of the largest migratery waterfow!l habitats on

the Oregon coast.
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Other Alteraticns

In the lower riverine section other alterations are concentrated at Prosper
(RM 4.5}, Randolph (RM 6), and Parkersberg (RM 8) (Fig. 5). Many of the pilings,
wharfs, and boat slips in these areas are infrequently used. Séveral develop-
ments include small fills. The Randolph area is altered to the greatest extent.
A public boat ramp is located at the lower end of Randolph lIsland. Randolph
Slough is bordered by the heavily riprapped North Bank Road. Several deterio-
rated bridges cross the slough, and one to the upper end of Randolph Istand
was recently converted Lo a road dike apparently without a permit. The dike
haé cut off the flow through the slough.

A]teratiéns in the mid section are concentrated at Riverton and Coquille
(Fig. 5). A.boat ramp, pilings, and unused ferry facilities are located ét
Rivgrtdn. At the City of Coquille, the Georgia Pacific mill uses the estuary
channel for temporary storage and transport of Jogs that are being processed. -

Waste water is discharged near the city from two industrial and twe city treat-

" ment p?énts (Fig. 4). Other alterations at Coquille include a boat ramp and

the Highway 425 bridge.

In the upper riverine section,non~agr§cu1turaT alterations include a boat
launch af Arago (RM 33), the bridge at Myrtie Point (RM 37.5), ayfew pitings,
and m@nicipal waste discharge. A]thoughrhistoric depths are not available, the
channel in the upper riverine section was formerly deep enough to permit the
transport of dairf and other products a£ alf tide levels (phone conversation
April &, 1979, J. Howe, Port of Coquille River). The present Shoa1s orobably

resulted from past logging practices.

Physical Characteriétics

. The lower section of the riverine subsystem has a wide channel with one
large island (Randolph island) and five small islands. Depths average 10-20 feet.
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Deeper stretches (up to 52 ft deep) occur at RM 5.5 and between RM 10 anngMij@g'

(Reimers et al. 1978). During summer the lower section experiénéeé]§ wi§§
range of salinity. | ) o
In the mid section fhe channel narrows and averages ld—lS f£_deep,- One
hole mOrelthan 60 ft deep is IOCatéd at RM.16; Salinity is less than 5 ppt in
the summer.
- The upper sectfon is harrow and sﬁal]ow. ‘Reimers et al. (1978) found

several areas less tHan‘6 ft deep in the summer and no areas deeper than 20 ft.
The water in this séction is fresh throughout the year. Water quality in the

riverine subsystem is often poor during summer.

Subtidal Habitats and Species

As a result of diking, most of the riverine habitat is subtidal. Only the

lower 2 miles of the riverine subsystem (Fig. 7) habitats have been mapped. The

‘substrate of the riverine subtidal habitats has not been sampled, aithough it

is known to coﬁtain sinker logs and other wood debris in the lower and mid
sections and cobble in.the shallow areas of the upper section. Algal blooms are
commen in the summer when.water'temperature is high and flushing is slow (STR
1974) .

Reimers et al. (1978) found 18 species of fish in the lo@er section of the
subsystem, including anadromous, saltwater, and freshwater species (Table 5).
Shiner perch and juvenfle chinook saimon weré most abundant. They also caughf
shrimp (Crangon sp.) and dungeness crab ih the lower riverine portion.

The mid and upper sections contain at least 16 species of fish. Most of
them are anadromous or freshwater species (Tab]eIS), Juvenile chinook salmon
were most abundant in the spring and summer, and juvenile shad were most abundant
in late summe r (Reimers et al. 1978). Reimers et al. (1978) found shrimp (Mysid

sp.) in the mid section and Asian freshwater clams {(Corbicula fluminea) in the

upper section,

39




intertidal Habitats and Species

Most of the riverine intertidal habitats are located in the lower section
where the shore is broad. The lower intertidal area includes a fringing growth
of eelgrass as far upstréam as Randolph Island. ‘The shores have a mud sub-
strate except where dikes and riprap have added cobble. In many areas there
is a fringe of marsh between the shofe and the dikes. Randloph Slough is
largely intertidal. A softshell clam bed was foﬁnd there.near Sevenmile Creek
(Fig. 5), further upstream than they were previously known to occur. |

Although general benthic surveys have not been conducted, Reimers et al.
(1978) observed dense beds of the tube-dwelling invertebrate Corophium brevis
near Randolph and the mouth of Bear Creek. The location and density of the
beds appeared to vary during the summer. Corophium sp. are important in the
diet of juvenile salmonids.

The lower riverine shores appear to be important fish rearing areas
(Reimers et al. 1978). Intertidal shores in the mid riverine section are
géneréi]y narrow and tree 1iped with mud, wood debris, and gravel substrate.
Some tree roots are directly exposed to the water. Branches extend low over
much of the shore. In a few Iocatiovs the shore is a cut bank or dike devoid
of riparian veggtation. The shores of the upper section are predominantly cut

banks. The banks are high, and erosion often causes tall shoreline trees to

topple into the channe] (Montagne - Bierly Associates, Inc. 1978).

Management Recommendations

Development in the Eiverine subsystem ié limited by annual flooding and
the steep topography of the adjacent upland. Historic water-dependent develop-
ment sites proQide a few appropriate locations for renewed or expanded develop-
ment. Prosper, Randolph, and Parkersburg in the lower section have some

potential for mocrages or other water-dependent development. However, the
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intertidal eelgrass, shore and fringe marsh of the lower section appear impor-
tant'estuarine_areas fqr pfimary production, benthic invertebrates, and fish
rearing. These broad shores should not be extensively dredged or Fiiled;
lnstead, deVelopmént shog?d be conétructed on pilings to érovide use of the
chanﬁeI while maintainiﬁg the intertidal habitats. The amoun£ of piling and
wharf should be minimized to a1]ow as much light penetration as possible.

Riverton and the northern side of the estuéry from Coquille to Johnson are
the most suited sites for possible water-dependent development in the mid |
section. The intertidal haBitats of that section are narrow. Devé!opment
should avoid adverse impacts on water quality, hydraulics, bank stability, and
ripérian vegetation., In thié way shore habitats will probably be adequatély
- protected. In the upper riverine section the type of water-dependent activity
is restricted by shallow Ehannel depths, but the development concerns are the
same as in the mid section.

A comprehénsivelstream corridor management program is currently being
developed for the Coquille. That program should identify erosive areas and
causes and rates of erosion at ihdividual sites. !t should also recommend land
management praétices which will avéid shifting erosive forces downstream,
protect riparian vegetation, and avoid massive, expensive structural protectioh
of the riverine shores.

Dredging of the upper riverine section has been recommended by the Port of
Coquille River for mény years. Such a project may not be economically feasible.
Without further information about the physical -and biological characteristics of
the riverine subsystem; the environmental impacts would be difficult to assess.
If sedimentation in the upper river section was the resuit of outdated logging
practices, a single dredging project may proVide long term benefits with only a

short-term disturbance of the estuary. However, if deepening the channel would
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require regular maintenance due to continual sedimentation, chronic effects
could include destruction of benthic communities, excessive suspended Sedihents,
and release Qf'po1lutant§, which could harm fish p0pﬁ1ations. The impact of
channel dredging on tidal hydraulics could also be significant. As recommended
for the bay subsystem, any plan for dredging should require énough preliminary
research to adequately assess thé potential physical and bioiogical‘consequences
outlined by. Schroeder et al, (1977)} |

During summer the flushing time. through the riverine subsystem is likely
to require many days, allowing pollutants to accumulate in the system. The
regular occurrence of algal blooms during the summer may indicate the riverine
subsystem is currently overloaded with nutrients. Algal blooms can deplete
oxygen from the wéter, killing fish or excluding them from the area. The
riverine subsystem should be more adequately monitored during summer to deter-
mine the severity of the problem and whether stronger wéste discharge control
measures are required.

Planning should encourage the removal of unused pilings and floating and
sunken wood debris to enhance the visual qua]ity and improve boating andlfishing
conditions. Removal could cause a temporary increase in turbidity and therefore
should be conducted during high flow when flushing is adequate. Although non-
native species such as brbwn builhead, targemouth bass, and b]ﬁegill, which are
not abundant, might suffer from loss of habitat due to removal of pilings and
debris, the impact on the fisheries for shad, striped bass, cutthroat and steelhead
trout, and salmon should be beneficial.

The dike across Randoiph Slough appears to be causing extensive sedimen-
tation of silt and organics in the slough. it should be removed and restored

to a bridge to permit tidal currents to flow around the island.
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Although thousands of acres of marsh were converted to aéricu]tura] land, few
diked areas provide much potential for réstoration. Areas which have potential
for restoration should be identified and protected From changes which would
inhibit restoration (e.g. filling of old channels). The'¢omprehensive p1aH

~should protect the marsh at Prosper (Fig. 7) from reconversion to pasture.
Randolph Island, the mouth of Bear Creek, and pther'areas, especially in the
lower riverine section; méy Eave some potentiai for restoration, but the
economic value of the areas for agriculture may preclude-tﬁeir restoration

for many years.

SUMMARY AND RESEARCH RECOMMENDATIONS
The Coquille estuary is long and narrow. |t encompasses the largest

watershed in Oregén that is entirely coastal. Agricultural diking of tidal

marshes . in the Coquf!le va11ey has greatly reduced the estuarine area. Légging
in the watershed haé contributed to the formation of shoals in the channel and
rapid sedimentation of remaining tidelands. Shipping, which was once thriving,
is now confined to the lower end of the estuary near Bandon. |
Estuarine habitats éan-be grouped into a marine, a bay and a rivérine.sub*
'system.' The small marine subsystem near the mouth has been extensively
3eve!oped for navigation, yet it provides habitat for many marihe.and anadro-
mous fish dufing summer, The bay subsystem fs short but contains all of the
major intertidal tracts in the estuary. This area is highly productive aﬁd
less disturbed by develoﬁment than the other subsystems. The rjverine sub-
.system encompasses all but thellower 3.8 milesiof the estuary. Dikes and tide-
gates have confined habitats in the subsystem to the channe] and shore. The
lower, mid, and upper sections of the riverine subsystem display physical and "
biological differences resulting from varying saiinify_regimes and valley

formations. The long riverine subsystem is used by anadromous salmonids,
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shad, striped bass and several species of freshwater fish not commonly found
in Oregon estuaries.

There is relatively little pressure for development in the bay and

riverine subsystems and only moderate pressure in the marine subsystem. [m-
proved navigation conditions and expanded moorage facilities are the main
interest in the lower estuary. Dike maintenance and erosion control are major
concerns of farmers in the Coquille valley. Many people are interested in
cleaning up debris and unused pilings, which would improve recreational boating
and fishing conditions in the riverine subsystem. There have also been pro-
posals to dredge the bay and upper estuary.

We recommend that most ocean-oriented, water-dependent development be con-
centrated in the marine subsystem whére navigation improvements are presently
located. Some prevéous?y developed areas in the bay and riverine subsystems
hé;e potential for improved or expanded watér~dependént development as well.
Development of those sites should be scaled to use existing channel dépths.
Environmgﬁtal conditions in the estuary would be improved by restoration of
tideland and tidal marsh where possible, debris removal, strict po]lutioﬁ
control, and ;areful management of riparian vegetétion and runoff from agri-
cuitural and forest lands.

The following are some of the most critical research needs for managing
the Coquille estuéry:

1. Tidal dynamics throughout the length of the estuary under various
freshwater flows, including head of tide, average tidal range and
lag time for riverine locations, tidal currents, circulation and
mixing characteristics, flushing times for representative locations

2. Dimensions of the entire estuary including a completelbase map,

surface area, representative cross sections, and tidal prism
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10.

An adequate water quality monitoring program to detect problems and
sources of low dissolved oxygen, excessive organics, nutrients, and
bacteria and to establish average, éeasona} chemical concentrations
throughout the estuary

Habitat maps of the riverine subsystem

Wéter quality and habitat requirements of fishes in the upper estuéry,
especial]y shad, striped bass, and fuvenile salmonids

Distribution of sediments and benthic invertebrates, especially in‘
the intertidal zone of the lower 10 miles

Analysis of sediment and clams near the Bandon treatment plant or
ofher areas near sources of pollution to determine fhe extent of
bacterial contamination

Evaluation of erosional areas in the upper estuary

Seasonal inventory of the occurrence and distribution of fishes in
the estuary |

lnventory.of diked marshes, including ownership; condition of dikes

and channels, and tidal elevations.

Since there are limited scientific data on the Coquille, comprehensive physical

and biological studies should precede major alterations, such as dredging and

riprap, which could have a long-term impact on the estuary.
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