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AN INVESTIGATION OF THE DISTRIBUTION OF
NEPHTYS CAECOIDES IN YAQUINA BAY

INTRODUCTION

The errantiate polychaete worm, Nephtj caecoides, Hartman,

1938, occurs in littoral zones of the temperate northeast Pacific,

south to Lower California, Mexico (Hartman, 1950). It is a marine
organism that is found living within the sediments of the widely

fluctuating estuarine environment of Yaquina Bay, Oregon.

To a marine organism the estuary must present one of the

most rigorous of natural environments. It is hard to imagine an en-

vironment, either aquatic or terrestrial, that exhibits wider or more
rapid physical and chemical changes over a short period of time. As

a result the total number of species found in an estuary is generally

small, however, the number of individuals is usually quite large.

The large temporal and spatial changes of salinity, temperature,

sediment, and other ecological factors result in a short or discon-

tinuous distribution for most of the sessile or slow moving estuarine
organisms. A few animals, especially the epifauna and pelagic

forms, such as crabs, shrimp, and fish have the ability to move

with the changing conditions and to broaden their distribution. Other

types of animals have evolved different methods to widen their dis-

tribution. The pelecypods, for example, exclude short term un-

favorable environmental conditions by closing their shells; some of

the polychaete worms burrow into the sediments for protection during



periods of low salinity in an estuary.

Some organisms are found in a broad range of habitats and are

apparently able to withstand large fluctuations in the environment,

yet show no morphological or behavioral adaptations to permit this.

N. caecoides is such an organism. It is described in the literature

as a marine animal common in bays and lagoons but not particularly

associated with estuaries. However, during this study it was found

to have a continuous distribution from offshore to a point approxi-

mately eight kilometers into Yaquina Bay.

What adaptations, then, allow N. caecoides to withstand the

rapidly changing environmental conditions, and what factor or corn-

bination of factors finally limit its distribution?

There are two immediate objectives of this study: (1) to ex-

amine some of the discrepancies arising in the literature concerning

the effect of salinity, substrate, food, and feeding habits on the

distribution of N. caecoides; and (2) to determine what factors affect

its distribution in Yaquina Bay. Some factors previously shown to

influence the distribution of benthic organisms are salinity, tempera-

ture, sediments, food, and feeding habits. These factors will be

studied in relation to their effect, singly or in combination, on the

distribution and abundance of N. caecoides.

The extreme variability of environmental conditions in an

estuary forces consideration of the species as the central point of
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the research in a comparative study. Kinne (1956) suggested that a

program regarding the analysis of comparative biology of marine

and brackish water species should include the following points in

order to determine successfully the ecology of the organism.

I Investigations in the field.

1. Periodic sampling of the fauna.
2. Study of hydrography.
3. Biological observations in the field (life habits,

food and so on).

II Laboratory investigations on living animals.

1. Elaboration of a suitable rearing method.
2. Finding out the potentialities, demands and

abilities of the species.
3. Study of life history and special biological

pecularities.

This investigation plus the previous hydrographic and geologic

surveys by Frolander (1964) and Kulm (1965), then, comprise the

first half of a complete study of the biology of N. caecoides.



SAMPLING METHOD

Six stations with roughly equidistant intervals between them

were chosen for a study of the distribution of N. caecoides in

Yaquina Bay, Oregon. These are located from the mouth of the

estuary to Oneatta Point, approximately eight kilometers upstream

(Figure 1). Samples were collected with a Smith-McIntyre bottom

grab (Smith and McIntyre, 1954) during July, August and September,

1964. This grab proved to be a very effective tool for quantitative

sampling, and has the advantage of always covering the same area

(0. 1 mZ) regardless of bottom type. It is small and light enough to

operate from a small boat. Except for the seaward station where it

was possible to take only seven samples, each station was sampled

at least ten times (Table 1).

Three grab samples were taken at each of two different sta-

tions, then processed upon returning to the pier. The boat was

anchored at each station so that samples were taken as close togeth-

er as possible. It was unlikely that any one spot was sampled more

than once since the boat turned slightly on the anchor line. The

grab operated best when the boat was relatively still. The tempera-

ture of the samples was measured immediately with the sediment

still in the grab. Each sample was then emptied into separate

plastic buckets and the volume measured and recorded. Samples
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Table 1. Collection dates and station data.

Date
Station Number of Collected Sediment
Number *Depth Samples (1964) Type

YB 1 17 m 2 May 18 Sand
2 August11
1 October 23
2 October 24

YB 2 1 m 3 August 20 S and
6 August 27
3 August 29
1 September 24
1 September 25

YB 3 4 m 8 August 28 Muddy sand
2 September 24

YB 4 4 m 2 August 4 Muddy sand
3 August 28
3 August 29
2 September 24

YB 5 5 in 3 August 29 Muddy sand
7 September 25

YB6 4m 2 July6 Sand
2 August 29
6 September 2.5

* Depths measured at mean lower low water.
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were slowly washed through a 1 mm screen with salt water. Sedi-

ment from several upstream stations contained so much sawdust

and wood fibers that finer meshed screens were quickly clogged and

could not be used. A portable submersible electric pump supplied

the wash water. The materials collected from the washed samples

were preserved in a 10% formalin- sea water solution. Ten or 11

samples could be collected and processed in a 12 hour period.

In the laboratory the animals were picked from the washed

samples and sorted according to their major taxonomic groups,

Only N. caecoides was separated to species. It was the only marine

organism collected during this study that showed a continuous and

substantial penetration into the estuary. In the case of fragments of

N. caecoides only the anterior portion was counted, but all portions

were included in the weighing. The animals were dried in a drying

oven at 65°C and ashed at about 550°C in a muffle furnace to obtain

constant dry and ash-free dry weights.

In August, 1963, Frolander (1964) measured the bottom

temperature and salinity at six stations in Yaquina Bay over a 28

hour period using standard hydrographic techniques. He (personal

communication) believes his data are representative of the hydro-

graphic conditions in the bay during the sampling period of the

present study.

Kuim (1965) performed a nitrogen analysis of the sediment in



Yaquina Bay using the Kjeldahl method (Schryver and Buston, 1930).

His results enabled him to estimate the organic carbon content of

the sediment. He also determined the grain size of the sediments by

particle settling velocity techniques.



RESULTS

Distribution and Abundance

Nephtys caecoides enters a substantial distance into the bay

(Figure 2). Its concentration decreases more or less linearly as it

progresses up the estuary (Figure 2 and Table 2).

Station 1. N. caecoides 30 per square meter; salinity con-

stant, 34. l%o; temperature varies 8.30 to 11.3°C over 28 hour

period; sediment entirely sand, no measurable organic content;

living organic material in grams of ash-free dry weight, 5. 522

grams per square meter.

Station 2. N. caecoides 10 per square meter; salinity varies

33.5 to 34%o; temperature varies 8.4° to 12. 5°C over 28 hour pen-

od; sediment entirely sand, no measurable organic content; living

organic material, 0.912 grams per square meter.

Station 3. N. caecoides 19 per square meter; salinity varies
33 to 34%o; temperature varies 8. 50 to 13. 5°C; sediment composi-

tion 84% sand, 10% silt, 6% clay, no measurable organic content;

living organic material, 1.450 grams per square meter.

Station 4. N. caecoides 11 per square meter; salinity varies

32 to 33. 7%o; temperature varies 8. 6° to 15°C; sediment composi-

tion 77% sand, 15% silt, 8% clay, organic content approximately 1%;

living organic material, 2. 803 grams per square meter.



Table 2. Numbers and range of Nephtys caecoides at sampling sites.

Station Number of Average Number Total Number
Number Samples Per Sample Range of N. caecoides

YB1 7 3.0 0-6 21

YBZ 14 1.0 0-2 14

YB 3 10 1.9 0-5 19

YB4 10 1.1 0-3 11

YB5 10 0.6 0-3 6

YB6 10 0.1 0-1 1

Number Per
Square Meter

30

10

19

11

6

1
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Station 5. N. caecoides 6 per square meter; salinity varies

30.5 to 33. 5%o; temperature varies 8.70 to 16.4°C; sediment corn-

position 58% sand, 27% silt, 15% clay, organic content 2.58%; living

organic material, 5. 348 grams per square meter.

Station 6. N. caecoides population 1 per square meter; salin-

ity varies 29 to 33.4%o; temperature varies 90 to 18°C; sediment

entirely sand; living organic material, 1. 042 grams per square

meter.

Samples collected at several points in the bay above station

number 6 had no N. caecoides.

The preceding results are shown graphically in Figures 2, 3,

4, and 5.

Perhaps the choice of station number 2 as a sampling site was

unfortunate for it was found later that it became exposed during very

low tides. This particular spot, however, was the only place be-

tween the jetties, at the mouth of the estuary, where the grab ob-

tamed good samples. The rest of the bottom nearby was covered

with rocks so that the grab, more often than not, failed to close

properly, and the sample washed out. Exposure of this station dur-

ing extreme low tides may have effected the abundance of the fauna.
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Food Sources

Only ten individuals of N. caecoides were large enough to be

examined for food habits. The gastrointestinal tracts were, for the

most part, empty, but a few worms had sand grains in the proboscis

and! or the gut. The length of time between sampling and preserva-

tion never exceeded three hours and in most cases was much less.

Abundance and Biomass of Associated Organisms

The numbers, constant dry weights, and ash-free dry weights

of the other animals collected were recorded. These data give an

indication of the abundance of other benthic fauna at each station.

The biomass of such groups as the annelids and small arthropods

may reflect the living organic material available for consumption by

N. caecoides.

The concentration of organic matter in the sediments is an

estimate of that available for animal consumption and does not in-

dude the carbon compounds found in sawdust and wood fibers which

are present in great amounts but not available to most organisms.
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DISCUSSION

The study of an estuary and the organisms within it is a corn-

plex one. Environmental factors such as temperature, salinity,

sediment size and organic content, currents, and biological factors

must be examined. The problem is not so much that these various

ecological factors exist but that they vary greatly in time and space.

It is the task of the investigator, then, to consider as many ecolog-

ical factors as practical and to evaluate the relative importance of

each in relation to the distribution of the organism in question.

In an estuary tide and fresh water runoff can be most impor-

tant. Both influence other environmental factors such as salinity,

temperature, and oxygen. "The action of the tides against the

volume of river water discharge into an estuary results in a complex

system whose properties vary according to the structure of the

estuary as well as the magnitude of river flow and range of the tide

(Emery and Stevenson, 1957).

Hedgpeth (1957) makes the point that the distribution of animals

in an estuary cannot be based on any single factor of the environ-

ment, but that the limits of distribution may be controlled by any one

of several factors. Several factors have been examined in this

study.

The maximum abundance of N. caecoides offshore suggests
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that it is a marine organism. Therefore any consideration of factors

determining its distribution must be oriented toward that of a marine

organism penetration into an estuary rather than toward a strictly

estuarine form.

Salinity

Various investigators disagree about the 'tability" of N.

caecoides to penetrate the estuarine environment. Clark and Hader-

lie (1962) and Barnard and Reish (1959) indicate that although N.

caecoides has been reported in some bays and estuaries along the

California coast, it does not appear to be particularly associated

with estuaries. They apparently feel that N. caecoides will be found

in those areas where there is only slight or no fresh water influence.

Filice (1958), however, reported finding N. caecoides in San Fran-

cisco Bay where the salinity reached a low of 16. 5%o.

Conditions in Yaguina Bay

In Yaquina Bay, Frolander (1964) made hourly bottom salinity

measurements over a 28 hour period during August, 1963 (Table 3).

Data collected during this study and concurrent studies by Lane

(unpublished) indicate that Frolander' s data are representative of

the hydrographic conditions in the bay during the sampling period of

this study.
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Table 3. Salinity data collected during a 28 hour period in August,
1963 in Yaquina Bay (Frolander, 1964).

Maximum Minimum Average Range
Station (%o) (%o) (%o) (%o)

*YB1 34.1 34.1 34.1 0

YB 2 34.0 33.5 33.8 0.5

YB 3 33.8 33.0 33.4 0.8

YB4 33.7 32.0 32.8 1.7

YB 5 33.5 30.5 32.0 3.0

YB 6 33.4 29.0 31.2 4.4

* Values interpolated from hydrographic station NH 5 (Wyatt, Un-
published Data).

The salinity at station number 6 (the point of maximum up-

stream penetration by N. caecoides) reached a low of approximately

29%o. The daily range of salinity at this station was 4.4%o. Filice

(1958) reported collecting N. caecoides at point in San Francisco

Bay where the salinity minimum was 1 6. 5%o, but did not give any

indication of the daily range of salinity. Emery and Stevenson (1957)

state that 'tin general, penetration of estuaries. . . by marine. .

organisms is a function of the rate and magnitude of tidal change

rather than of the actual salinity gradient. That is, marine organ-

isms occur much farther upstream. . . in an estuary where the tides

are small and the gradient relatively stable, than in an estuary with



a large tidal range and rapidly changing gradients. It is possible

that N. caecoides in Yaquina Bay may be prevented from further

penetration upstream by the magnitude of the daily salinity change

above station 6. N. caecoides burrows actively in the substrate and

thereby can escape, to some extent, from the fluctuating salinity.

"Because the salinity of the interstitial water is subject to smaller

range and variation than the overlying, it provides a fairly stable

environment for burrowing organisms. .." (Emery and Stevenson,

1957).

Temperature

Little work has been done on the distribution of N. caecoides

in estuaries with respect to temperature. Barnard and Reish (1959)

collected temperature data in their study of Newport Bay, California

but made no conclusions about the effect on the distribution of N.

caecoides. Temperature limits must exist above or below which

this animal cannot function. Experiments to determine the upper

limit in Yaquina Bay were not made.

Conditions in Yaguina Bay

Frolander (1964) presented temperature data from his 28 hour

study of Yaquina Bay. The upstream station (number 6) had the

highest average temperature and also the greatest temperature
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range (Table 4).

Table 4. Temperature data taken during a 28 hour period in August,
1963 in Yaquina Bay (Frolander, 1964).

Station Maximum Minimum
Number (C°) (C°) Average Range

*YB 1 11.3 8.3 9.3 3.0

YB 2 12.5 8.4 10.0 4.0

YB 3 13.4 8.5 11.0 4.8

YB4 15.0 8.6 11.7 6.5

YB 5 16.4 8.7 12.5 8.0

YB 6 18.0 9.0 13.5 9.0

* Values interpolated from hydrographic station NH 5 (Wyatt, Un-
published Data).

Since so little is known about the effects of temperature on N.

caecoides, conclusions about the limiting effects of temperature on

this particular species are difficult. The environmental tempera-

tures, maximal and average, are higher at station 6 (Table 4).

Occasional temperatures taken further upstream are also higher.

Are these lethal to the animal? It is unlikely that this is the case,

since lethal temperatures for marine poikilotherms (Prosser, 1950)

are generally higher than observed above station 6.

Temperature may have more subtle effects upon organisms,

however, for higher temperatures generally increase the metabolic
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rate of poikilothermic organisms. Polychaete worms living under

the slightly higher temperature regime at station 6 may have higher

metabolic rates and greater energy requirements than those living

downstream in the cooler waters.

Substrate

Purdy (1964) stated,

No one has seriously doubted the importance
of the substrate as an ecological factor; however,
there has been discussion concerning its importance
relative to hydrographic factors such as salinity and
temperature. For example, Petersen (1913) and
Davis (1925) regard bottom type as more essential
than hydrographic conditions in determining bethonic
animal associations, whereas Molander (1928) and
Shelford, et al. (1935) believe the opposite to be
true. It is noteworthy, as both Thorson (1957) and
Buchanan (1958) have mentioned, that this difference
of opinion has been expressed by individuals working
in different areas. Those who advocate the primary
ecologic importance of substrates have generally
worked in open sea regions; those who believe hydro-
graphic factors are more important have investigated
areas such as fjords and sounds where the variations
in hydrographical conditions are apt to be more ex-
treme than they are in the open sea.

Substrate must be considered important as a factor influencing

the distribution of burrowing benthic organisms even in an estuary.

Studies of the importance of substrate to N. caecoides do not

all agree. Clark (1962) found that along the California coast this

worm is generally excluded from fine sediments, and Reish (1963)

found only a few in silt and very fine sand. Barnard (1963),
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comparing the density of N. caecoides with the quantity of sand in

the samples, found samples with 80% sand to contain 28 worms per

square meter, 60% sand to contain 51 per square meter, 40% sand

to contain 130 per square meter, and 20% sand to contain 50 per

square meter. In a study of the polychaetes of San Francisco Bay,

Filice (1958) reported that N. caecoides showed no substrate pref-

erence. Data presented herein suggests that sediment size does not

limit the distribution of N. caecoides.

Conditions in Yaquina Bay

Kulm (1965) divided Yaquina Bay into three main areas of

deposition based on sediment texture and mineralogy (Figure 5).

1. Marine sediments extending into the estuary 2.4 km to

McLean Point are composed of fine to medium fine sand

quite similar to sand found on beaches and dunes.

2. Upstream from these the marine-fluviatile sediments,

extending approximately 4. 8 km from McLean Point to

Oneatta Point, are composed of particles varying from silt

to medium sand.

3. Beyond Oneatta Point fluviatile sediments extending 29 km

upstream to the fresh water head of the estuary vary from

silt to coarse sand.

In the channel, from the entrance of the estuary to Oneatta
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Point the sediment consists of fine to medium sand with about the

same average median diameter as the corresponding sand on the

lower foreshore of the beaches (Table 5). The 'sediments grade

laterally into poorly-sorted, very fine sand between Coquille Point

and Oneatta Point' (Kulm, 1965). Beyond Oneatta Point the sedi-

ments grade from fine to medium sand at a point approximately 4. 8

kilometers upstream (Kulm, 1965).

Table 5. Sediment composition at sampling sites in Yaquina Bay.

Median
Station Diam. (mm) Sand Silt Clay (%) Organics (%)

*y 1 0.214 100 0 0 0

YB2 0.193 100 0 0 0

YB3 0.180 84 10 6 0

YB4 0.140 77 15 8 0.99

YB 5 0.071 58 27 15 2.58

YB6 0.291 100 0 0

(Kuim, 1965)
*(Carey, 1965)

No organic data available for this station.

Several sawmills and wood processing plants on the shore of

Yaquina Bay contribute very large amounts of sawdust and wood

fibers to the sediment. Therefore, any direct measurement of

organic carbon, to determine the amount available for animal
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consumption, would be greatly misleading. Kuim (1965) estimated

the organic content in the sediment at several stations in Yaquina Bay

by measuring the nitrogen of the sediment with the Kjeldahl method.

Trask (1939) stated that in most sediments nitrogen is found in a

fairly constant ratio with the organic carbon. The quantity of nitro-

gen in organic matter averages about 5. 5%. Therefore, an estimate

of the total organic carbon can be made by multiplying the nitrogen

content by a factor of 18 derived from (18 x 5.5% 100%). This

minimizes the carbon contributed by the sawdust and wood fibers,

since the nitrogen content of wood is only 0.92%.

N. caecoides in Yaquina Bay achieves its greatest concentra-

tion offshore (30 per m2) in coarse sediments with low organic con-

tent. The concentration of the worm is low (1 per m2) at station 6

also in coarse sediments. The high concentration of sand there

(station 6), probably the result of swift currents, does not seem to

affect the distribution of the worm. Samples collected beyond this

point in finer sediments contained no N. caecoides.

As seen from the data presented in Table 5, neither the size

of the sediment particles nor the amount of organic material present

seem to limit the distribution of N. caecoides in Yaquina Bay direct-

ly. Rather it would seem more likely that secondary effects caused

by finer sediment and increased organic content would exert more

influence on the distribution of this animal. The reduction of the
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oxygen content of the interstitial water is one such secondary effect.

The finer, more compact sediment causes a slower rate of oxygen

diffusion from the overlying oxygenated water. The presence of

organic material also lowers the oxygen concentration because of

bacterial metabolism.

Kanwisher (1962) studied the oxygen content in sediments near

Woods Hole, Massachusetts, where he found that:

In all situations but an open beach with surf,
there was no indication of oxygen further than 1 cm
from the surface. Thus, except for a thin surface
layer, bottom sediments can be considered an
anaerobic environment. Much of their biochemistry
involves the alternate hydrogen acceptors. By this
reasoning we should not be surprised to find the
corresponding reduced gases- -ammonia (NH3),
hydrogen sulfide (H2S), and methane (CH4) if the
nitrogen, sulfur and carbon are available.

The general anaerobicity in the bottom results
from the in situ demand for oxygen exceeding that
supplied by diffusion from the overlying water. There
is little mass transport of dissolved gases except
from the burrowing of animals. Diffusion is such a
slow process that it can supply oxygen only to very
modest depths. The greater the in situ demand, the
more shallow will be the layer oxygenated by dif-
fusion.

Measurements of oxygen content of the sediment were not per-

formed in Yaquina Bay. However, if Kanwisher' s results are ap-

plicable to Yaquina Bay and since N. caecoides actively burrows in

the sediment, there is, at least, a partial basis for conclusions.

The conditions of temperature, sediment size and organic
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content at the upstream stations all combine undoubtedly to decrease

the amount of available oxygen in the interstitial water. Higher

temperatures reduce the solubility of oxygen in water, and finer

sediments decrease the rate of diffusion of the dissolved oxygen into

the interstitial water. Higher concentrations of organic material

tend to produce an anaerobic environment because of bacterial action.

Thus, the activity of this worm, compared to sessile forms, would

result in a greater oxygen demand, and this coupled with the de-

creased oxygen concentrations in the sediments may be sufficient to

prevent N. caecoides from penetrating further into the estuary.

Feeding and Food Habits

Until recently all members of the family Nephtyidae were

thought to be carnivorous. Their ability to swim and burrow rapidly,

their large muscular, eversible pharynx, and their chitinized

pharyngeal pegs all point to a carnivorous feeding habit. However,

there is little direct evidence from gut content analysis or from

feeding experiments. Blegvad (1914) found 79 out of 112 Nephtys .

to have nothing in the stomach or intestines, while in the remainder

he found small bivalves, worms (including small Nephtys), and

crustaceans. Hunt (1925) believed that a large proportion of worms

with empty guts indicates a carnivorous feeding habit. "As might be

expected the feeding of carnivorous animals is of a more sporadic
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nature than that of suspension feeders or deposit feeders, and a

large proportion of the stomachs examined are found empty (Hunt,

1925). I

Large amounts of sediment in the gut of Nep1tys incisa,

Malmgren, 1865, however, led Sanders (1956, 1960) to question

the carnivorous habits attributed to this family and to conclude that

N. incisa, at least, is an indiscriminate deposit feeder.

The small size of most of the worms collected in Yaquina Bay

prevented a more complete analysis of gut contents. Therefore,

conclusions on food and feeding habits of N. caecoides in Yaquina

Bay cannot be made. However, the lack of sediment in the gut of

the few worms examined suggests that it is probably not a deposit

feeder. The few sand grains found may have been ingested acci-

dentally. Its distribution in Yaquina Bay seems to suggest that a

diet of sediment is unlikely. If N. caecoides were a deposit feeder,

passing the sediment through its alimentary tract in order to obtain

organic material, it should reach its greatest concentrations in finer

sediments where the organic content is generally high. However, it

reached its maximum abundance where the organic content of the

sediment was very low.

Biomass data of other benthic organisms were collected at

each of the sampling sites (Table 6). This may indicate the amount

of food material available to N. caecoides. Since the food habits
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Table 6. Biomass data of associated organisms.

Ash -Free
Station Qp Numbers Dry Wt (gm) Dry Wt/m2 (gm) Dry Wt/m21m)

YB 1 Echinodermata 87 6.012 8.587 1.024
Mollusca 136 10. 117 14.453 2.519
Arthropoda 47 0. 502 0. 717 0. 341
Annelida 235 1.631 2. 316 1.637

5.521 Total

YB 2 Echinodermata 4 0. 224 0. 160 0. 032
Mollusca 178 2.974 2.124 0. 292
Arthropoda 853 0. 595 0. 425 0. 289
Annelida 129 0. 861 0. 615 0. 299

0.912 Total

YB 3 Echinodermata 0 -- - ---
Mollusca 135 3. 222 3. 222 0.547
Arthropoda 496 0.062 0. 062 0.040
Annelida 108 2. 340 2. 340 0. 863

1. 450 Total

YB 4 Echinodermata 1 --- ---

Mollusca 362 7.551 7.551 0. 622
Arthropoda 101 0. 070 0. 070 0. 028
Annelida 551 4.087 4.087 2.153

2. 803 Total

YB 5 Echinodermata 0 --- ---
Mollusca 278 3. 344 3. 344 0. 440
Arthropoda 1 ---
Annelida 723 8.877 8. 877 4. 908

5. 348 Total

YB 6 Echinodermata 0 --- ---

Mollusca 40 0. 578 0. 578 0. 061
Arthropoda 27 0.089 0.089 0.078
Annelida 215 2. 472 2. 472 0. 902

1.041 Total



could not be determined, it is impossible to make conclusions about

the food habits limiting the distribution of N. caecoides in the estuary.

Comparison (of Abundance) with Other Studies

The maximum density of the N. caecoides population was found

to be 30 per square meter in the Yaquina Bay area. Clark and

Haderlie (1962) reported the maximum density of N. caecoides, from

the lower portion of the intertidal region, to be 32 per square meter

in Bodega Harbor, California and 9 per square meter in Tomales

Bay, California. They stated that N. caecoides shows no preference

for particular tidal levels. Since biomass values for other benthic

organisms were not indicated by Clark and Haderlie comparisons to

the conditions found in Yaquina Bay (Table 6) are impossible.

Comparison of the faunal distribution of Yaquina Bay with that

of some other estuary would be of value; however, each estuary is

a unique environment and comparisons are difficult.

One of the more complete estuarine studies was made by

Spooner and Moore (1940) in the Tamar estuary in Southwest

England. They, like most others, classified the faunal distribution

on the basis of salinity. They found (A) - marine organisms tolerant

to some extent of waters of reduced salinity, (B) - species pre-

dominately found in brackish water but also found freely in marine

habitats, and (C) - organisms found almost exclusively in the
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estuary.

A comparison of the major phylogenetic groups in the Tamar

and Yaquina estuaries (Table 7) at locations of comparable salinities

shows little correlation in abur.dance except for the echinoderms. Of

course, the species composition of the two areas is different and

ecological factors other than salinity must play a major role. Sam-

pling methods were not parallel and may account for some of the

differences. The samples from the Tamar estuary were collected

by hand from the lower portion of the intertidal zone whereas the

samples from Yaquina Bay were collected with a bottom grab from

the channel.

Table 7. Numbers per square meter of the major groups at stations of comparable salinity in the
Tamar and Yaquina estuaries.

Tamar Yaquina Bay

no/m2

St. Johns Lake Echinoderms 0
Molluscs 170
Arthropods 15
Annelids 241

Thanckes Lake Echinoderms 0
Molluscs 3
Arthropods 20
Annelids 345

Salt Mill Creek Echinoderms 0
Moiluscs 8
Arthropods 16
Annelids 128

2no/m

YB 2 Echinoderms 3
Molluscs 127
Arthropods 609
Annelids 1 20

YB 3 Echinoderms 0
Molluscs 135
Arthropods 496
Annelids 127

YB 6 Echinoderms 0
Molluscs 40
Arthropods 27
Annelids 216
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The two estuaries differ mainly in the type of substrate. The

sediment of Yaquina Bay grades from sand to mud whereas all the

samples from the Tamar estuary were taken in soft mud. No

temperature data was given for the Tamar study.

The polychaete Nephtys hombergi, Lamarck, in the Tamar

estuary has a distribution and habits similar to that of N. caecoides

in Yaquina Bay. N. hombergi, however, reaches its maximum

abundance in the estuary rather than offshore and it can apparently

tolerate lower salinities than N. caecoides. Spooner and Moore

specifically avoided any discussion of ecological limiting factors.

It is widely believed that salinity is the main factor in limiting

the penetration of organisms into an estuary. This idea has been

largely substantiated by Fischer-Piette (1931) who found that season-

al and yearly differences in salinity of the La Rance estuary in

France caused a marked shift in the upper limits of a number of

species in the estuary. He concluded that salinity was the actual

factor involved in setting the upper limits of penetration of 53 out of

82 species of estuarine fauna studied.

The failure of most investigators to consider the aspects of

limiting factors in studies of this type serves to add weight to the

argument of Kinne (1956) that we must investigate the biology of the
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species more thoroughly if we are to advance from descriptive to

causal ecology.
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SUMMARY AND CONCLUSIONS

1. Nephty caecoides is a marine polychaete worm found in greatest

numbers, during the summer, in 17 meters of water offshore.

2. The abundance of N. caecoides decreases from the mouth of the

estuary to a point approximately eight kilometers upstream in

Yaquina Bay where it ceases to occur.

3. The results of this study do not conclusively show any single

environmental factor to be limiting this organism' s distribution

in Yaquina Bay; it is probably the effect of a complex of factors.

4. It is suggested that conditions of higher temperature, smaller

sediment size, and higher organic content may limit N. caecoides

distribution in Yaquina Bay by lowering the available oxygen in

the interstitial water of the sediment.
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