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"THE CHETCO ESTUARINE SYSTEM

Déscriﬁtioﬁrof the Area

The Chetco estuary (Fig. f) is located SImiles north of the Oregon-
California border at the Base of the Klamath Mountains. |t is one of the
smallest estuaries in Oregon. The city of Brookings (population about 2,760)
is on fhe north side of the estuary, and Harbor (population about 2,100) is on
the south side.  The Chetco estuary is strongly influenced by seasonal fluctu-
ations in river discharge. 1t has also been highly modified for navigation by
jetties, marinés, and a dike.

The steep gradient of the Chetco River bed severely restricts the.extenf
of tides, and mountainous terrain limits the size of the estuary. Although the

Chetco drainage area (359 miz) is comparable to north coast estuaries like

Yaquina, Siletz, and Nestucca, its surface area (about 175 acres) is much

smallér. The estuary is mostly subtidal. The ratio QF submerged tand to
tideland is greatér than any other QOregon egtuary (DSL 1973).

The Oregon Land Conservation and Development Commission (1977a) classified
Chetco as a shallowdraft devglopmeﬁt'estuary. The cIassificétion permits

navigation and water-dependent development but requires protection of important

habitats, productivity, water quality, and unique features.

Histori;al Changes

F The major physjca] alterations to the Chetco estuary have resulted from
the recent construction of ent}ance jetties and two boat basins below the
Highway 101 bridge {(Fig. 1). Congress.authorized the jetties in 1945 to
stabil}ze the depth and location of thé mouth [U.S. Army Corps of Engineers
(USACE) 1973]. USACE completed the two jetties and dredged a 120-ft wide

navigation channel in December 1957. In 1958 local interests constructed a

protective dike approximately 1,000-ft iohg on the southern shore near the
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Lhetco estuary and estuarine supsysLens

mouth and dredged a boat basin behind it. Moorages in the boat basin were '

increased in 1959 and again in 1963. In 1968 the north jetty was elevated and.

extended 450-ft to eliminate shoaling problems and roqgh-séas in the estuary.

" Between 1968 and 1970 the navigation channel was deepened to 14 ft, and USACE

assumed responsibility for maintaining 12-14 ft depth in most of the boat basin

‘and for further development of the protective dike. Between 1974 and 1976 a

second and larger boat basin was constructed south of the first basin (Fig. 1).

‘The same entrance to the channel 1s used for both boat basins. Development of

the Port of Brookings involved the filling of a shallow lagoon south of the-

jetty. It had been the only major shallow area in the estuary. The effects of

these alterations are discussed in the marine subsystem section.

Gravel removal is a major use of the Chetco River system. One company is

located below the head of tide on a high gravel bank across from the mouth of

Joe Hall Creek (Fig. 1). Temporary gravel dikes are constructed around the

W

removal area in order to minimize poilution.

Physical -Characteristics
Slotta and Tang (1976) constructed a physical model of the Chetco estuary
based on extensive field data. This and other information provide a reiati&e1y

complete physical characterization of the estuary.

River discharge, tides, and mixing characteristics

Estimated median:month]y discharge varied from 3,700 cubic feet per second
(cfs) in Febrﬁary to 60 cfs in September. {USACE 1975). The record high flow
measured at a gauge establishea at river mile {RM) 10.7 in 1970 was 65,300 cfs
and low f}o@ was 45 cfs. Slotta and Tang {1976) found a corresponding seasonal
variation in-mixing, rahging from highly stratified in February to well mixed
in September (Table 1). They also measured cross sections and tidal fluctuation
in the estuary and detefmined that tides extend approxfmate!y 3.5 miles up'
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river near TiderRO;k (Fig. 1), twice as far as previously estimated by the DSL
([973). Winter flow sTightly reduces the upstream extent 6f tide. Slotta énd
Tangl(1976) found the tidal prism-rénged-from 3.2 X 107 f£3"during Tow Flow to
2.6 x 107 ft3 at high flow {Fig. 2). The new boat basin built in 1975.rebre-
sents 15% of the tidal pfism. fhe meén tidal range is 5.1 ft and fhe diurnai
range is 6.9 ft. (Johnson 1972). Slotta and Tang (1976) predicted the con-

struction of the boat basin would not change tidal elevations upstream. = °

Table 1. Chetco River estuary classification (Slotta and Tang 1976).

) Flow . Salinity , Flow
Date . ratio® Classification: - - gradientb Classification. (cfs)
2/06/75 18 Highly stratified No salt water Unclassified 14,000
_ o 7 observed '

67/18/75 0.4  Partially mixed 20  Well mixed 7300
9/16/75  0.15 ~ MWell mixed =g Well mixed

1/20/76  3.87 Highly stratified 35 Highty

' o stiatified

YFlow ratio is the ratio of river Flow per tidal cycle to tidal prism.
Salinity gradient is the difference between surface and bottom salinities.

Salinity and water quality

There have been few measurements of salinity or water -quality in the Chetco;E
The Oregon Department of EnvfronmentaI'Quality (DEQ 1978) periodically sampﬁes
the wafer-above u.s. 101.bridge. The ihcd&ing water from the Chetco River is
generaltly éimost saturéﬁed with dissolved oxygen. Temperatgre varied‘seasona1]y
from k.6 F to 75.2 F. Thé upstream extent of salinity has not heen determined

but would change dramatically with F]ow._ Puring high flow the estuary is

either entirely fresh or stratified (Table l);

Maintenance of water quality in the boat basins is a major concern of the

DEQ and U.S. Environmental Protection Agency (EPA). The fluéhing rate from the
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basins is slow, and there is a high potential for build up of pollutants.

Sediménts.

Sed?mentatfon pfocesses in tﬁe Chetco"estuary'and'oﬁher_sma]i, south coast
estuaries show dramatic seasonal variations with hydrographic conditions. Most
sediments in the éstuary are derived froﬁ upstream sources (USACE 1973).

During high winter flows, heavy loads of suspended sand and gravel are flu?hed
into the ocean. As flows decrease in the spring, however, shoaling rapidl;
occurs at the‘moutﬁ of the boat basin and inAthe entrance of the dredge channel.
Gravel and coufsa sands from the'fiver accumulate at the boat basin (Montagne-
Bierly 1978). Shoaling at the channel forms a bar of marine sands, which are
transported in the ocean by fhe.southward littoral drift during northerly winds
in spring and summer. The shoal typically develops on thé south side of the
north jetty and at the tip of the south jgtty.(USACE 1973).,'fhese shoal aréas
are the sites 0$'annual'maintenance-dredg}ng‘by‘USﬁCE. |

- The annual decreaée im river flow allows accumulation of a thin'Iayer af
silt and clay over the gravel base in the upper estuary. Thesg finer particles
provide a substrate for burrowing benthic organisﬁs, and thus play an important

role in increasing food supply during this period. This surface layer of mud

s quickly flushed from the estuary as the rainy season begins and river flow

increases.

Bio]ogicaI Characteristics

fhere is tittle information about_fhe plant.and animallcdmmunities of the
Chetco estuary. The habitats are very different from those-of north coast
estuaries, but similar to the Rogue estuary and other small. south coast
estuaries.. There is no eelgrass ana 0qiy a ﬁew acres of Tow salinity, inter-

tidal gravel marsh in the estuary (Akins and Jefferson 1973). Phytoplankton
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and macroalgal.prOduction may be the most significant sources'of organic
material . Algéé is atlacﬁed to-tHerrocky and gravéi substfétes.' Bay clams
have not béén fodna in.the Cbetco;estuéry (Gaumér ef aj..j973). Although-
Benthic communities havé not been sampled, Corophiuﬁ'sp. have‘been observed in
‘the fine sediments.
Most of the data.on fish species in the estuary were obtained from spért
and commercial harvest recofds.. Several species of salmonids utilize the
Chetco estuary;' Cutthroat trout (Salmo clarki)} and juvenile fall chinook
(oncérhgnchus tshawyfscha) live in the estuary from spring through fall (Fig.
3). Consi&ering data from other Sogth coast esﬁuarieé (Reimers 1973), Chetco
estuary may provide important rearing habitaf for juvenile‘fall chinook. The
spawning populations of salmon in Oregon have generally‘deciined during this
century, and the destruction of productfve estuarine rearing areas mayrbe-a
significant factor. Fa]lrchinook and winter steelhead (s. gairdneri) smolts
from the Chetco_RiVer are raiéed in the Elk Ri&er Hatchery and released‘intqﬁ
the Cﬁetco River.to supplenent wild stocks. C§h0 safmon (0. kisutch) also pass
through the estuary during adult and juvenile migrations. Twenty-seven marine
fish species have been caught in the estuary during summer (Gaumer et al.
1973). The occurrence of selected fish species in the estuary is shown in Fig;
3.
The distribution of plants and animals is discussed in the subsystem

!

section.

CHETCO ESTUARINE SUBSYSTEMS
The Chetco estuary can be divided into a marine and a riverine Subsystem
(Fig. 1). THe marine subsystem is ]ocated below the U.5, 101 bridge., HNearly
half of the estuarine area is in the mariné-subsystem, but‘tﬁé'habitats have
been drastically modified by development. The river subsystem betweeh the U.S.
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SIGNIFICANT INBAY

: SPECIES ~hiaN FEB MAR | APR | MAY | JUM :JUL AUG SEP|OCT N_OV DEC ‘LIFE HISTORY STAGE

COHO SALMON
Adult
Juveniles

Upstream migration
Out migration

FALL CHINOOK SALMON

Adult &% Upstream migration
Juveniles Downé,tream migration
and rearingd '

STEELHEAD TROUT
Adult :
Juveniles

Upstream migration
Out migration

CUTTHROAT TROUT

Adult Upstream migration
| Juveniles Juvenile out migration
PILE PERCH Spawning period

SILVER SURFPERCH Spawning perioq

- KELP GREENLING Spawning period

Spdwn’ing per'iod

BLACK ROCKFISH

LINGCOD Spawning period

= OPTIMAL

EEERSH SEVERE LIMITATION TO HOPPER DREDGING
_ DREDGING TIME

| E:MARGINAL LIMITATION TO HOPPER DREDGING

Fig. 3. lImportant fish species of Chetco estuary (Montagne-Bierly Assos. Inc.

1978) .




101 bridge and Tide Rock contains a much larger intertidal area, which includes
the seasonally flocded cobble/gravel flats along the banks.
i |
AY | | :
GE Marine Subsystem
n The marine subsystem is 94% subtidal, but there are two distinct environs,
0 C T : : !
R the main channel and the boat basins (Table 2).
on Table 2. Estimated acreage for intertidal and subtidal lands in the Chetco
fion N
estuary (estimated from ODFW 1978).
on | Marine Riverine Entire
subsystem subsystem estuary
Subtidal 73 63 136
on : Channel 37 63 100
1tion Boat basins 36 0 36
Intertidal L.5 34.5 39
Below. MHW 4.5 8.5 - , 13
Above MHW ‘ * 26 26
. Total , - - 77.5 97.5 _ 175
* 0.5 ac.
| . Alterations and existing physical characteristics
——— ] The inétallation of dikes and jetties at the mouth channelized the estuary,
1 :7 - removing productive tidelands and shallow submerged Tands. Pri@r to construc-
T tion of the jetties and dikes, a lagoon extended south behind a sand spit at
J _ the mouth of ‘the Chetco River (Fig. 4). Before the mouth was stabilized, a
——ed L\ gand sill formed at the outlet during the summer months. A similar condition
occurs annually on the SiXes,'Elk, Pistol, and WEnchuék estuaries. Sill
formation restricted tidal and river flow through the mouth, flooding low
shorelands in the estuary. With the increase in flow during winter, the river
eventually broke through the sill or the spit (Lizarraga-Arciniega and Komar
. 1975). Reimers .(1973) suggested that sill formation on Sixes estuary may
c.
enhance estuarine production. ’
S
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Fig. 4. Shoreline accretion around Chetco River 1928-1973 (Lizarragé-Achinfega
and Komar (1975).




niega

COnstruction-of tﬁe boat basins and placement of fi]Is.in the eétuary
eliminated thé lagoon and‘b]ocked the mouths of Tuttle, Delevan, Fredericks,
Foste}; Bishop, and Fish House creeks [State wafer'Rééburcés'Board (OSWRB)
1963]. A comparison of the estimated historic area of the marine subsystem,
hased on a 1891 navigation chart (DSL 1973), indicates about 109 écres were
filled. This includes the lagoon (51 acres}, tideland along the channel (36
acres), and subtidal land in the channel (22 acres), which were filled during
construction of the first boat basin. The boat basins created 36 acres of
subtidal habitat with a different circulation pattern and flushing character-
istfcs. In total, the Marine subsystem area is presently about half of its
historic size,

The orientatfon of the boat basins' entrance to the channel and thé
protective dike prevents most of the mixed or fresh upstream water from entering
the marinas. Sometimes freshwater-seepage into the marinas is significant,
howaver. The preva]ancé of ocean water in the boat basins may heip to protect

water quality during summer months despite long f]ushing periods, A simitar

situation exists in the Rogue estuary, where salinities and dissolved oxygen

were higher and temperatures were lower in the boat basin than in the main
channel during the summer (Crumley 1978). Slotta and Tang (1376) egtimated the
new boat basin would require 2;4 days (4-8 tidal cycles) to flush, depending on
the river flow and tidal range.

Water quality in the old boat basin has generally been adequate, but
occasional problems due to stagnation have been recorded in the summer. In
July and August 1969, fish kills fn the boat basin were attributed to (1} an
abundance of herring, anchovy, and smelt in the bay; (2) low dissolved oxygen
concentration; (3) warm water temperature; and (L) drainage of highly organic

waste water from a wood chip pile into the barge turning basin (Montagne 1969).

1]




Slotta and Tang (1976) predicted water quality could becomé a pfob]em in the
new boat basin dﬁringjsummer and -fall périods when flows éfe extremely_fow and
temperatures are high.

Water quality in fherrIVer chanﬁel is affected mainly by maintenance
dredging in the summer, which increases turbidity. Channel cufrents below the

boat basin are stronger because of the development (Slotta and Tang 1976).

!

Subtidal habitats and species
There are three major subtidal environments in the marine éubsystem: the
boat basins, the dredged channellbelow the boat basin entrance,.and the un-
dredged channel ahove the boat basin. |
The boat basins encompass nearly half of the mafine subsystem. fhé sedi-

:ment_of the boat ﬁas}ns probably remains predominantly sand. An in¢reasing
silt component may occur in the areas with weak currents. Slotta and Noble
(1977) predicted sedfment quality in the older boat basin to be among the =
poorest of Oregon coastal marinas due to a slow flushing rate. However, sedi-
ment samples indicated po]Tutidn indices were wfthfnlécceptable liﬁits.

| The mérine conditions inside the basin provide a habftat for marine fishes
that ehtef the estuary during the summer, including large populations of
northern anchovy‘(Engfaulis mordax/, surf she]t (Hypomesus pretiosus), and
Pacific herriﬁg (Clupea harengus pallasi). These species and shiner perch
(égmatogaster aggregata), walleye surfperch (#yperprosopon argenteum), American
shad (Alosa sapidissima), and cutthroat trout were caught by shore anglers.that
fished in the boat basins (Gaumer et a]h 1973).

| Historically, the 1agopn and sill formation at the mouth of the estuary,
which Were_e1iminated by the port deveiopment, may have been important to the
growth and survival of fé]] chinocok salmeon that reared in the estuary:durjng

the summer {Reimers 1973).-‘Chinook 1ife history data collected from the Rogue

12
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system before the jetties and channel were constructed indicated survival was
hlgher among Juvenlles that reared in the estuary than those that quickly
passed from river to chan. Since the deve]opment, juvenile chinook no longer
rear in the Régue'estuary for a significant length of time (ODFW 1975}.
Extensive modifications of the Chetco estuary may have héd a similar impact on
estuarinelrearing and survival'of_fall chinook salmon. The benthic inverte-
brates and vegetation in the boat basins have not been surveyed.

~ The channel from the mouth to the boat basins is’maintéined at a I1h-ft
depth,‘aithough shoaling occurs. The sediment is predominantly course sand
with some grave]._.There have been no biologicél surveys of the benthic fauna, .
but the strong current regime and frequent mechanical disturbance by dredging

may limit the abundance and diversity of benthic species in the channel. Low

light levels due to channel depths and high turbidity may prevent algae from

‘growing on available gravel substrates.

The undredged channel between the boat basins and Highway 101 bridge is
shallower and has a predominantly gravel substrate, which is seasonally cov;red
with algae, principally green algae (Enteromorpha sp.). The clumps of long
filaments, charactéristic of this species, méy function somewhat 1fke eelgrass
by .affording protection and food ror invertebrates and small fish and reducing
currents, which increases sediment deposition.

Several fish species genérally associated with rocky habitats are present
in the lower Chetco estuary. Striped sea perch (Embiotoca latefalis), silver.
surfperch (Hyperprosopon ellipiticum), red-tailed surfperch (amphistichus

rhodoterus), pile perch (Rhacochilus vacca), kelp greenling {Hexagrammos

" decagrammus) , black rockfish (sebastes meianops), and lingcod (0phiodon

elongatus) are among the most abundant speciés caught by anglers (Riikula 1971;

Gaumer et al. 1973). Spawning and larval development periods differ for each

13




species. Spawning periods of several species are shown in Fig. 3. During .
spawning,. individuals may be less able to tolerate stresses in their environment,

such as degraded water quéf?ty.

Other animals in the channel during summer include harbor seals (Phoca

vitulina) and dungeness crab (Cancer magister).

Intertidal habitats and species

A

There are less than 5 acres of intertidal habitat in-the marine subsystem.

L The jetties, dike, and'marina have treated iong bdulder and cobble/gravel
| shores. Fucus sp. and other algal species are attached to the focky substrate,
Thé composition of these estuarine rocky intertidal communities probably differ
from outer coastal animal and plant communities due to reduced wave energies
and periods of reduced sdlinities at the mouth of the estuary. The dfvefse
assemblage of species is nofma!ly attached to rocky habitats providing én
fmportant‘f@o&~sodrtE”FGf;marIne flshesr(USACE'T975)- Communities of thesge
Chetco shores have not been-sﬁrveyed. |

The natural intertidal habitats of thé marine subsystem fnciude bédrock

and gravel Shores, one gravel flat, and algal beds attached to bedrock and

gravel (Fig. 5}. One of the algal beds is located en the gravel flat. Si]ty

sediments accumulate in the gravel during summer., During a hablitat survey in

1978, large colonies of tube dwelling amphipods, Corophium sp., were observed

in the silt. Corophium are often the primary food of juvenile chinook salmon

rearing in estuaries (Reimers 1973).

Management recommendations

Habitat losses and channelization of the river mouth have greatly altered
the marine susbystem of the Chetco estuary. Among the more important unaltered

habitats remaining in the lower estuatry are the undredged, vegefated channel

14
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and intertidal habitats above the boat basin. .The development of amphipod
pOpulat|ons during the summer coincides with the downstream mlgratuon of
juvenile chinook salmon. Those areas may.prOV|de the Only remaining suitable
rearing habitats for chinook. We recommend that dredging'and fi1iing not be
permftted above the boat basin entrance so that these habitats will remain
undisturbed.

| Activities which can degrade water quality, such as dredging, could reduce
the reproductive capacity of adults aﬁd the survival of juveniles of some
estuarine fish species. .During the summer and fall, when flushing takes 16nger
and fish are utiliéing the estuary during critical periods in their 1ife cycles,
those activities should be controiled to prevent adverse impacts on fish popu-
lations and their food sources.

The boat basins are important habitats in the Chetco because they répre-
sent a very large percentage of the tidal prism and provide an environment that
is.more highly saline than the estuary outside the dike. The basins are Slso
popular for bank fishing. The basins will probably sustain large fish popu-
lations as long as water quality is maintained. Therefore, discharge of
pollutants from sewage, fish processing plants, mills, boats, and other sources
should be strict1y controlled. |If sources of pollution cannot be adequately
ﬁontro]]ed, the boat basins should be modified to improve the flushing. The
new boat basin was built with the condition that such modifications would be
made if needed (Slotta and Tang 1976}.

The extensive port development leaves little,'if any, potential area for
habitat restoration. This further emphasizes the need to protect unaltered

habitats and water quality of the marine subSystem.
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Riverine Subsystem

The rivefine sqbsystem e*tends from the Highway TO] Eridge tb thé head of
tide near Tide Rock (Fig. 1). It appears that'salfaity concentratfqns beyond
Férry.Creek at RM 1.6 are near zero exéept during tow flow at high tide
(conversation, December 7, 1978, with Al Mirati, ODFW, Goid Beach). Water
quélity of the riverine subsystem reflects the water quality of tﬁe Chetco
River. Random water samples taken by the DEQ (1978} show acceptable water

quality except for excessive turbidity during high runoff.

Subtidal habitats and species

The majority of intertidal habitats of the riverine subsystem are con-
tained along the narrow shoreline of the channel. The tidelands during summer

flow comprise approximately 8.5 acres or nearly twice the area of tideland that

is currently found in the marine subsystem (Table 2). The .riverine intertidatl

area is unigue because areas that are intertidal dﬁring summer are subtidal
during high winter flow as a resuit of the steep river gradient. There are*
also four long gravel flaté totaf]ing approximately 26 acres that are above the
low flow level of MHW but are below the level of ordinary high water of winter
flow (Fig. 5). These Tlats are periodically flooded during heavy flowé, but
due to their elevation, they are normally exposed during the productige summe F
months.

The high gravel flats are often sparsely vegetated by freshwater spike
rushes (Eleocharis sp.) during summer when these areas are eprsed (Akins and
Jeffefson 1973) . .]f the density of vegetative cover is more than 30%, the
F]afs could be ciassified as intertidal fresh marsh, as in the éase'of the
gravel flat above the Highway 101 bridge on the south shore. Other gravel
flats grow pioneer shrub vegetation, predominantly willow {salix sp.). The

shrub growth is also sparse. Winter floods‘scour accumulated fine sediment and
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most vegetation from the Chetco gravel flats. Plant pfoductién-from:these
seasonally_vegetated'flats may be a significant source of ofganiq haterial.for
the esfuéry.r  | |

‘The summer intertidal habitats are predominantly Qravei shores (#ig. 5)
covered by algae and fine éediments, as in the marine gubsystem. There.are two
small mud/sand fiats removed from the main flow of the river. One of these is
Snug Harbor (Fig. 1), a small slough on the north bank that is used as a boat .
moorage. The second intertidal mud-sand flat is just above U.S. 101 bridge on:
the south shore below a small inféftidal gravel marsh (Fig; 5). These areas
are also likely to be fish reéfing areas.

. The upland areas Eordering.the‘riverine subsystem are either steep bedrock
hills or erer'ferraces, which are useﬁ as pasture and residential property.
Some shores have been riprapped to prevent bank erosion {Fig. 5). Gravel is
removed from one gravel flat in the_estuary. The effeét ofrgrave] removal.on_

the estuarine habitat is not known.

Management recommendatiOns

The shallow vggetated areas of the channel, intertidal algal beds, and
marshes probably provide important sources of plant prod;ctfon,and fish rearing
habitat in the Chetco. To protéct the productiQity of this small estuary,
dredging should not be permitted in the riverine subsystem. Permanent dikes,
Fi]1$, and riprap should be prohibited on the gravel flats. This would not
~only prevent additional habitat loss, but these alterations wbuld probably
Acéuse stfong currents in tHéIChetco-duriﬁg winter to shift and erode other
areas. Pastureland.and residential land behind tﬁe gravel flats couid be
directly brotectéd with riprap with less impact upon the estuary. Gravel
removal should be restricted to its present location in the estuary and fo
river locations until the effects on the estuarine system and fish habiiat are

determined.
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SUMMARY AND RESEARCH RECOMMENDATIONS
The Chetco estuary is among the smallest in Oregon, yet its dralnage ba5|n

is comparable-?n size to larger estuaries of the north coast. The area near

" the mouth of the estuary has been extensively modffied by jetties, a navigation

channel, a dike, boat basins, and filling. Maintenance of the navigation

channel requires annual dredging due to natural sedimentation in the estuary.

" The boat basins comprise over 20% of the estuarine area.

The Chetco can be divided into two subsystems: a marine subsystem below

" the U.S. 101 bridge, which includes the boat basins, and a riverine subsystem

above the U.S. 101 bridge. Both subsystems are predominantly subtidal. In the

. riverine subsystems all of the subtidal area is within the natural Chetco river

_channel. There are no eelgrass beds, salt marshes, or clam beds in the estuary.

Seasonal algae and other plants are the primary vegetation on and in the gravel

‘substrate. The seasdnal fluctuations In freshwater inflow and water velocity
-have a strong bearing on the estuarine habitats, but there is little specific

data on the biological communities.

Since the lower estuary has already been developed as a harbor, management

of the estuary should be focused on maintaining water quality in the boat

-basins and avoiding major dredge or fill projects upstream from the boat basin.

.The boat basins accommodate numerous fishes during summer. The upstream

habitats'are.probably also important rearing areas for chinook salmon and other

fishes. |
Management of the Chetco estuary could be aided by research on a nﬁmber of

topics. Jetty extension and channel deepening have béen proposed by the USACE

(1977). An assessment of the potential affects of those alterations is based

on a very limited understanding of the biology of the Chetco. Channel deepening

usually increases the current, which could alter habitats in the area. The
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relation between the accumu1a£i0n of sediment and algae on the cobble gravel

bottom and shoré to ﬁhe”summef currgnté shou]d‘berstUdied; fhe seasonél‘pro~
ductivity éf thé algae and tﬁe‘benthic'inVertebratesfassdciéted with the_habitats}
of afgal beds.and gravel also need ta be determined. The usé of these and .

other habitats by fish for feeding should also be examined. A comparison of

the habitats and species in jettied and uhjéttied systems of the south coast

might provide importanf clues to the impact of navigational development. . Very
littie is known about.the major sources of organic material that are produced
and utilized in-these small rIver-dominéted systems with gravel substraté;

Regardless of further jetty devé1opment, séasona]rcomparisons of the
bentHic plant and animal communities of the various habitat types in the Chetco
(including seasonally inundated gravel bars) wpuld be very useful for planniné
and for evaluating site-specific pfdposa]s. In particular, the impact of
agravel removal from the river and estuary on habitats and animal communities
should be studied: .A seasohal survey of salinity, temperature, and dissélved
o*ygen cohcentrétions.shou!d.aisd be completed for the Chefco, since these
parameters havé a basic Influenée on the plants and animals present.

The role of estuaries in fish production is of QOnsiderab1é importance in
making decisions aboﬁt deveiopment, " Further research is needed in the Chetco
estuary to determiné the extent and location of rearing by juveni1e salmonids.
Studies of fish food organisms in particular habitats are especially needed,
Thg seasonal utilization of the Chetco estuary by marine fish should also be

surveyed,
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