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I. EXECUTIVE SUHMARY 

Sediment dym>":lics in estu;Irine areas are controlled by a complex 
interaction of phy.t.ical and biological processes. When most toxic 
substances enter theestuary they become closely associated with the 
sediment, thus, the factors that influence the movement of sediments must 
be understood in order to predict the transport ·and fate of toxicants. 
This study characterizes the biological processes that effect sediment 
dynamics in the lo~~r Chesapeake Bay. 

Benthic organisms (a very diverse group of invertebrates that live on· 
andin bottom sediments) have the potential to redistribute dissolved and 
particulate materials ~:±thin the sediments~ and .between the sediment and 
water column. This activity of benthic organi.sms is generally referred to 
as bioturbation. Depending upon the life habits of the particular species 
involved their bioturbation activities may affect the distribution of toxic 
substances by: 

0 mixing causing newly arrived surface material to be quickly 
buried or resurfacing older material 

.. ventilation.- increasing the exchange bet,.Jeen interstitial 
water and the water column 

o increasing sediment stability - decreasing the probability 
that buried material will be resurfaced 

o decreasing sediment stability - increastng the probability 
that buried material will be.resurfaced 

o causing rapid sedimentation - through pellitization of fine 
suspended particles 

" causing erosion - by making sediment more easily transported 

Analysis of our box core samples from around the lower Bay (Figure 1) 
brought us to the following set of basic conclusions: 

0 The majority of the stations with large percentages of silt 
and clay ar<! found north of the Rappahannock River. Stations 
south of the Rappahannock are mostly muddy sands. Sand 
dominates the mouth of the Bay and along the Eastern Shore. 
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0 Many of naturally occurring particles that compose the 
sediments are organic-miperal aggregates that are destroyed 
during classical grain size measurement techniques. These 
aggregates cannot be neglected in considering the dynamics 
of deposition and transport of toxic substances. Microscopic 
analysis showed an average of 69% of the particle species 
showed a positive reaction for the presence of organic matter. 
All stations exhibited great similarity in the percent 
abundance distribution of the different natural particles 
despite wide differences in grain size as derived from 
conventional analysis. The··larger organic-mineral 
aggregates are certainly fecal pellets, created by the 
feeding activities of the benthos. S'llaller arnvrphic 
aggregates are most like~y formed in the decay of fecal 
pellets. 

0 Organisms capable of bioturbating sedi~ts were found to 
occur over the entire lower Bay. Populations were numerically 
dominated by euryhaline opportunists. These species are 
extremely dynamic and occur over a wide range of salinities 
and sediments. Their populations tend to vary a great deal 
both spatially and temporally. A large n~her of equilibrium 
species were also found. While not numerically dominant they 
tended to be the biomass dominants. A pattern alm1g the 
salinity gradient also exists, with the polyhaline zone hav~ng 
the greater number of individuals and species than the 
mesohaline zone. 

0 The majority of the benthic organisms in·the lower Bay are 
fcund in the top 10 em of sediment. Muds nave the fewest 
deep dwelling organisms, muddy sands an intermediate number, 
and sands the highest number. While there are a greater 
number of individuals and species in the polyhaline zone 
compared to the mesohaline zone the proportion of deep 
dwelling organisms is similar in both salinity zonas. 
Polychaetes were the most specious groups to live deep 
(>10 em) in the sediment. All major taYAmomic groups 
had deep dwelling representatives. Host of the deep 
dwelling species, were not numerically dOQinant. but due 
to their large size were capable of processing large 
volumes of sediment. 

0 None of our cores were wi.thout s0me evidence of bioturbation. 
The vast majority of the cores were 90 to 99% bioturbated. 
Those that had the least amount of bioturbation tended to be 
in theupper part of the study area, have fluid uud surfaces, 
or have high amounts of coarse sand and gravel. Physical 
structures, mostly mud or sand laminations. dominated the 
muds in deep channel areas and deep holes ~nere perioidic 
summer anoxia allows only the temporary settling of 
opportunistic species which tend to be snallm.r bioturbators. 
Muds in shallower areas contain more species and more 
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biological structures. Most of the muddy sands of the lower Bay 
are dominated by both living ;1nd abandoned biogenic structures. 
Sands are most uniformly mixed from bioturbation activities and 
show little biogenic structure other than tubes of living 
organisms. .1-iuds tend to have a moc::-e tube or burrow oriented 
sedentary community while sands have a more mobile fauna 
causing a more ur:iform bioturhat~d se<iiment: fabric. 

0 The density of biogenic structures of living organisms is 
highest in the top 2-3 em of sediment. but structures are 
common to 15-20 em and have been observed below 50 em. 
This would indicate mixing to be most rapid near the surface 
and decrease with depth. Back filli.ng of abandoned burrows 

· and tubes is an important means of quick burial of surface 
material to depths of 5 to 40 em or more. 

These findings all have implications that must be considered for the 
management of toxic substances and fo>: modeling their distribution and fate 
in estuaries. The benthos di.rectly and/or indireccly·influence the chemical 
gradients within the pore waters. They also figure very predominantly in 
mixing and turnover of the sediments. Our study indicates that bioturbation 
will be most intense in the top several centimeters, but that most areas of 
the lower Bay have large organisms penetrating to 30 em or more. Most o= 
the Bay bott?m is bioturbated, with the least bior:urbation occurring'in 
deep holes where fluid mud and periodic anoxia lieit the development of 
benthic populations. The mechanisms of toxic transport: by the benthos can 
be summarized as follows: 

° Feeding activities 
0 subsurface to surface moveffient 
0 sedimentation through pelletization 

" Burrowing activities 
o subsurface to surface movement 
o lateral movement within sediments 

" Tube building 
0 stabilization of surface 
0 increase in sedimentation 

0 Ventilation of burrows or tubes 
0 alter pore water profiles 
0 increases flux between sediment and ~~ter column 

All these activities in some way affect the mass properties of sediments and 
the dynamics of estuarine sedimentation. Any l!'.odel for predicting the 
movement of toxic substances within or between the sediment and water must 
include biological mixing coefficients. Models not considering the benthos 
may erroneously predict permanent burial of a toxicant within a shnrt time 
'!.Jhen in fact the toxicant could be buried and resurfaced many times befor2 
sedimentation removes the toxicant from the biologically active zone. 
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II. INTRODUCTION 

One of the prime objectives of the EPA Chesapeake Bay Program has been 
to obtain the infornation necessary to predict the distribution and ultimate 
fate of toxic materials entering the Chesapeake Bay system. Most toxicants 
entering the vater column become closely associated with particulate 
materials which eventually settles to the bottom as sediment. Thus, a 
thorough understanding· of sediment dynamics and chemistry is necessary 
to understand the movement of sediment-bound toxicants through the Bay 
system. 

With the exceptions of azoic or rapidly accumulating environments, most 
sediments are inhabited by benthic organisms which have the potent;.al to 
redistribute dissolved and particulate materials within the sediments. In 
the Chesapeake Bay faunal composition and abundance change with substrate 
type and salinity gradients (Boesch 1977, Roberts et al. 1975). These 
faunal changes are reflected in the type and degree of influence benthic 
organisms have on both sedimentological and geochemical profiles (Winston 
and Anderson 1971, Aller 1978). 

Depending on their life histories and living positions. benthic 
orga,1is:ns may increase sediment stability (Fager 1964, aills 1967), 
decrease sediment stability (Rhoads and Young 1971, Thayer 1979), increase 
the sediment accumulation rate (Haven and Horales-Alamo 1966, Lynca and 
Harrison 1970) or increase erosion (Rowe 1974). All of these processes 
indirectly influence the fate of sediment-bounJ toxicants. Benthic 
organisms may also affect the distribution of toxicants through their 
burrowing and feeding activities which displace materials, both 
horizontally and vertically, or through burrow ventilation which 
effectively increases the exchange ·between interstitial waters and 
the overlying water column (Aller 1978). 

This study was designed to obtain information on the animal-sediment 
relationships in t:te Chesapeake Bay as a means of assessing the relative 
importance of benthic nacroinvertebrates in determining the distr-ibution 
and fate of sediment-borne toxic substances. Large volume box cores for 
biological examination were collected simultaneously with cores taken by 
?-Iaryland Geological Sur;ey for interstitial water chemistry. Vertical 
distribution of. organisms within the cores was utilized as a !:leans of 
determining the depth of biological mixing. The vertical distribution 
of organi~~s nas been fouad to be correlated to the depth of mixing by 
Krezoski et al. (1978). We also employed an x-ray technique established 
by Howard and Fcey (1:175) to determine the relative amounts of oixing in 
different areas of the estuary as well as the types of biogenic structure 
produced by resident organisms. Our l~st approach involved a microscopic 
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study of the sediments to aid in the conc<:.ptuaU.zation of the effects animals 
havt' on altering grain size properties.·. This information wa:.. used to 
formulate hypotheses regarding the effect benthic organisms have on 
interstitial chemical profiles and sediment dynattics. 
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II I. METHODS 

A joint cruise with Haryland Geological Survey was made in September 
1978. Tventy-five stations in the Virginia portion of the Chesapeake Bay 
were sampled with a box corer for biological studies and a gravity corer 
for chemical studies. An additional 3 stations were sampled by box corer 
on a separate cruise in late April 1979 in order to perfect newly developed 
core processing techniques. A second joint cruise wi.th }fa ryland Geological 
Survey (sediment chemistry) and National Bureau of Standards (water column 
chemistry) in June 1979 visited a final 25 stations. The resulting data 
includes detailed biological and chemical profiles from 50 stations 
representing the various sedimentary and e.stuarine environments of the 
lower Bay (Fig. 1). 

Biological sampling was accomplished using a U.S. Navy Electronics 
Laboratory spade box corer. The box corer takes an undisturbed sample 
encomp&ssing a surface area of 0.062 m2 with a maximum penetration of 60 
em. 

Once the box core was retrieved any overlyj_ng water \.Jas careft.lly 
siphoned off and surface topography (ripple marks, fecal mounds, burrow 
openings, tube density, surface traces) was observed and recorded. One 
side of the box was removed and a 6 em thick vertic3l slice was cut, 
placed in a water tight plexiglass container and refrigerated for later 
r~diography. The remainder of the box corer was measured for depth of 
penetration and then a small sedimen::- sample was taken at vertical intervals 
of o. 2, 5, 10, 20 and, if possible, 40 em and preserved in 70% ethyl 
alcohol for later staining and microscopic examination. The remainder 
of the core was placed intact in a water tight plexiglass container and 
stored in a freezer. 

The 6 em section was trimmed to a 2 em thickness for radiographic 
examination. This is thought to be the ideal thj_ckness for examining 
biological and sedimentological structures (Howard and Frey 1975). l>e 
used a Torr 120 kv. x-ray machine with 14 x 17 Kodak AA lnd~strial x-ray 
film. Voltage, amerage, exposure time and development time was recorded 
for each radiograph. Color and/or black and t-7hite photographs were taken 
of each core for further visual documentation and comparison. The degree 
of bioturbation at a station was visually estimated from x-radiographs of 
the vertical core sections using criteria outlined in Howard and Frey 
(1973, 1975). This technique involves estimating the amount of physical 

·structure observable in radiographs versus the amount that has been 
altered by biological activities including tube buildin~ and mixing. 
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The other frozen box core section was cut into 5 em hori·zons. A 
sediment sample was saved for grain size analysis. Each horizon was 
dissected to uncover an organism's position and associated biogeuic 
structures. The organisms were removed, identified ~~d preserved in 70% 
ethanolw The disaggregated sediment was.sieved through a 0.5 mm sieve to 
recover any small macrofaunal organisms missed in the dissections. 
Intormation derived from dissections, sieve:! samples and radiographs was 
used to construct a three dimensional distribution map of organisms for 
each core (See Appendix C). 

The small sediment samples taken at vertical interyals along the core 
were microscopically examined in order to classify particle types. A 
periodic acid-Schiff reagent was used to stain particles for the presence 
of carbohydrates and carbohydrate-proteins (Humason 1967). Details of 
staining procedure is given by Whitlatch and Johnson (1974). Small 
amounts of stained sediments were mounted on microscope slides using a 
glycerol mounting mediUJL. Fields were randomly chosen until the first 
300 particles on each of 2 slides were measured and identified into the 
following categories at 400X: 

Non-Encrusted 
Mineral Grains Encrusted Hineral Grains Mineral Aggregates 

<25 11m <25 um <25 llm 

25-50 ilm 25-50 lJ.1ll 25-100 um 

50-100 um 50-100 1Jm 100-300 llm 

100-150 }lm 100-150 um 300-500 )lm 

>500 um 

A scan of the entire slide at 100X was made to count less frequently 
occurring particles (fecal pellets, plant tissue, diatoms, etc.). 

Problems arose in attempts to perform all analyses on one box core. 
Also, freezing the core resulted in poor preservation of biological 
specimens, thus making identifications difficult. A separate cruise was 
made in April 1979 to perfect new sampling procedures. ~Jo box cores 
rather than one were taken at each of three stations (103, 104 and 105). 
One box core was used for an x-ray sample (taken as before) and the 
remainder was dissected on board rather than frozen and transported to 
the laboratory. The other box core was divided on boarrl at intervals of 
0-2 em, 2-5 em, 5-10 em, 10-15 em, 20-30 em, 30-40 em and 40-50 em. 
Sediment samples for grain size and microscope analysis were taken at 
each interval before sieving through a 0.5 mm sieve on board. All 
biological samples were preserved in 10% formalin. Biological samples 
were sorted, identified and transferred to 70% ethanol as before. These 
techniques proved more successful and were err~loyed on the June 1979 
cruise. 
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IV. RESULTS 

A. Sediments 

Table 1 lists the percent sand, silt, and clay for the vertical 
intervals taken down each core. The majority of the stations with large 
percentages of silt and clay are found north of the Rappahannock River. 
Stations south of the Rappahannock River are mostly muddy sands. Sand 
dominates the areas at the mouth of the Bay and along the Eastern Shore. 

Most of the cores are fairly homogeneous, but a few show some large 
vertical variations. Sediments at Station 27 in Pocomoke Sound contains 
mostly fine sand (55%) with little gravel (.2%) in the top 5 em. At the 
2Q-25 em layer the gravel content ha·s increased· to 20% and fine sand .has 
decreased to 15%. Sediments at Stations 37 and 39 are mostly medium sand 
in the top 5 em, but become coarser towards the deeper layers. Station 41 
has alternate layers of low and high gravel content sediments. 

Station 77 has high percent silt-clay sediments in the top 5 em (45%) 
but this drops to 12.5% in the 10·-15 em layer before increasing to 30~~ in 
the 20-40 em layer. Station 78 exhibits the most d::amatic example of 
vertical sediment change. The top 10 em contains 90% mud sediments, but 
the next layer (10-15 em) only 28% mud. 

Sediments at Station 80 fluctuate considerably in % sand with depth. 
Sediments at Stations 89 and 91 increase in their percent mud and coarse 
sand with depth. Stations 28 and 49 are the only t~o stations which have 
a co~sistent gradient of increasingly muddy sediments with depth. 

The most common vertical variation found in cores is an increase of 
coarser material with depth, the next most frequent occurrence is random 
fluctuations, and the least common is an increase of finer materials with 
depth. Vertical variations represent changes in the energy environment or 
source of sedimentary materials. 

Table 2 lists the sedimentation rates at the different sampling sites. 
Most stations have net ~eposition rates on the order of .5 to 1.5 em/yr. 

_J:;tations 26, 86, 94 and 96 have deposition rates greater than 1.5. Except 
for Station 96, all have high silt clay contents. Station 96 with the 
largest deposition rate (2.64 cm/yr) is located in a shoal area just east 
of the York Spit Channel and south of a large discontinued spoil dump area. 
Stations 44, 50, 90, 91, 97, and 100 have negative deposition rate 
indicating erosion in these areas. All these areas hav·e clean sands 
and except for stations 90 and 91 occur at or very near the mouth of the 
Bay. Both stations 90 and 91 occur in shallow high energy environments. 
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Table 1 . Grain size distribution from vertical sectioning of 
box cores. 

Section 
De2th % ~ravel % sand % silt % clay 

Station 26 
0-5 em missing 
5-10 trace 11.6 50.9 37.5 

10-15 0.1 6.0 53.0 40.9 
15-20 0.1 6.3 50.8 42.8 

. 20-25 missing 
25-30 0.1 10.6 47.2 42.0 
30-35 trace 2.5 46.5 51.0 
35-40 0 2.7 48.5 48.8 
40-43 0 4.1 49.5 46.4 

Station 27 
o-5 em 0.2 85.8 8.6 5.4 
5-10 0.1 92.8 3.9 3.2 

10-15 0 92.7 3.9 3.4. 
15-20 6.0 83.2 5.4 5.4 
20-25 19.9 73.9 2.9 3.3 
25-30 16.8 71.2 5.1 6.9 

Station 28 
0-5 em 1.3 85.3 5.0 8.4 
5-10 1.4 88.5 3.3 6.8 

10-15 5.1 78.1 6.0 10.8 
15-20 1.4 62.1 15.3 21.1 
20-27 5.5 56.7 16.9 20.8 

Station 29 
0'-5 em trace 96.4 0.9 2.6 
5-10 0.1 97.6 0.7 1.5 

10-15 0.1 97.3 0.6 2.0 
15-19 0.1 96.6 1.2 2.1 

Station 30 
0-5 em 0.2 19.6 41.8 38~4 
5-10 0 15.9 56.3 27.8 

10-15 0 35.3 30.6 34.1 
15-20 0 16.8 41.3 41.9 
20-25 0 31.3 35.2 33.5 

Station 31 
0-5 em 0.1 1.1 51.5 47.3 
5-10 0 0.6 55.4 44.0 

10-15 0 2.6 54.0 43.5 
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Table 1 (continued) 

Section -Depth % gravel % sand % silt % clal 

Station 32 
0-5 em 0.2 58.7 25.3 15.8 
5-10 0.4 52.2 2i.2 20.2 

10-15 trace 52.4 27.9 19.6 
15-25 0.1 54.4 25.9 19.5 

Station 33 
0-5 em missing 
5-10 0.2 44.5 . 38.1 17.2 

10-40 missing 

Station 34 
0-5 em 0 21.6 52.0 26.4 
5-10 0.1 18.6 53.7 27.6 

10-15 0 21.4 53.5 25.0 
15-21 0 13.0 53.6 33.4. 

Station 35 
0-5 em 0.2 38.5 41.6 19.7 
5-10 missing 

10-15 0 43.1 36.4 20.6 
15-20 0 42.6 34.9 22.5 
20-25 0 34.7 40.2 25.0 
25-30 trace 44.1 24.9 31.0 
30-38 0 39.6 36.1 24.3 

Station 36 missing 

Station 37 
0-5 em 10.8 84.4 1.7 3.2 
5-10 18.3 72.8 3.6 5.2 

10-18.5 25.5 64.4 4.5 5.5 

Station 38 
o-s em 0. 7 41.7 39.8 17.8 
5-10 1.6 38.1 39.9 20.5 

10-15 missing 
15-20 0.3 21.6 51.2 26.9 
20-25 0.2 22.5 52.0 25.3 
25-30 0.3 26.0 48.5 25.2 
30-35 0.7 34.1 42.4 22.9 
35-40 0.3 34.0 44.1 21.7 
40-45 0.6 34.1 42.3 23.0 
45-51 0 21.3 48.7 30.1 
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Table 1 (continued) 

Section 
DeEth % ~ravel % sand % silt % cla:t, 

Station 39 
0-5 em 1.7 95.7 0.5 2.0 
5-10 4.8 92.0 0.8 2.4 

10-16 32.7 59.4 3.3 4.6 

Station 40 
o-5 em 0 90.4 4.1 5.5 
5-10 0 88.6 5.5 5.8 

10-15 trace 88.1 4.9 6.9 
15-20 0.2 86.:::. 5.8 7.8 
20-25 0.5 86.7 5.0 7.8 
25-33 0.6 84.8 6.3 8.3 

Station 41 
Q-5 em 5.8 78.8 5.8 9.5 
5-10 14.7 63.0 8.7 13.6 

10-15 11.8 61.1 13.1 14.0 
15-20 7.4 56.2 13.5 22.9 
20-24 27.4 46.4 9.9 16.4 

Station 42 
0-5 em 0.7 73.3 16.0 10.0 
5-10 0.1 61.8 24.5 13.6 

10-15 0 67.4 19.9 12.7 .. 
15-20 trace 67.7 19.8 12.5 i 

' 
20-25 missing I 25-30 0 66.4 18.6 14.9 

I 30-36 trace 68.9 19.5 11.6 

Station 43 
0-5 em 1.4 69.4 20.0 9.2 J 
5-10 missing • ! 

lQ-15 1.8 73.9 14.9 9.3 
15-20 1.0 80.0 12.2 6.8 
20-24 0.1 79.9 13.5 6.5 

Station 44 
0-5 em 2.0 91.3 2.3 4.5 
5-10 1.3 87.8 3.2 7.7 

10-13 missing 

Station 45 
0-5 Cl!l 0.6 95.1 1.4 2.9 
5-10 0.7 95.8 0.9 2.6 

10-15 3.7 90.9 1.8 3.6 
15-20 0.9 85.9 5.0 8.1 
20-27 3.9 83.1 5.7 7.2 
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Table 1 (continued) 

Section 
Depth % .gravel % sand % silt % clav 

Station 46 
0-5 em 0.1 82.0 8.8 9.2 
5-10 0.1 82.4 10.4 7.0 

10-18 0.5 73.9 14.5 11.1 

Station 47 
0-5 em 0.1 79.8 11.4 8.7 
5-10 missing 

10-15 trace 56.6 26.9 16.5 
15-20 0.5 62.5 22.3 14.6 
20-25 trace 72.1 15.3 12.6 
25-30 0.8 71.2 13.2 14.9 
3Q-38 0.1 57.1 20.4 22.4 

Station 48 
o-s 0.1 72.8 18.0 9.1 
5-10 0.2 81.0 11.9 6.9 

10-18 0.2 81.0 12.1 6.6 

Station 49 
0-5 1.0 60.6 26.8 11.5 
5-10 0.6 58.1 25.2 16.0 

10-15 0.2 53.2 26.5 20.1 
15-20 0.1 51.6 30.0 18.3 
20-25 0 50.4 29.5 20.1 
25-30 trace 47.3 29.6 23.1 
30-35 trace 46.6 29.3 24.1 
35-40 0.1 42.8 31.2 25.8 
40-45 0 33.6 38.9 27.6 
45-50 trace 40.0 34;1 25.9 
50-55 trace 39.0 35.2 25.8 

Station 50 
0-5 em missing 
5-10 0.2 90.6 4.7 4.6 

10-15 0.1 88.8 5.4 5.7 
15-22 0.1 90.1 4.9 4.9 

Station 76 
D-2 em trace 4.0 47.5 48.5 
2-5 0 6.7 49.8 43.5 
5-10 0 3.8 56.0 40.2 

10-15 0.1 4.3 53.6 41.9 
15-20 0.1 3.8 54.6 41.5 
20-30 0.1 5.6 56.7 37.7 
30-40 0 5.6 51.8 42.7 
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Table 1 (contineed) 

Section 
De~t:h % 8rave1 % sand % silt % c1a:¥: 

Station 77 
0-2 0.3 54.3 18.2 27.2 
2-5 0 85.2 5.9 8.9 
5-10 0.1 84.9 5.6 9.4 

10-:-15 trace 87.5 4.0· 8.5 
15-20 1.1 68.5 8.4 13.0 
20-30 0.7 65.6 13.1 20.7 
30-40 0.3 69.5 12.2 17.9 

Station 78 
0-2 0.2 9.8 48.8 41.1 
2-5 0.2 10.7 46.2 42.9 
S-10 0 11.9 53.6 34.5 

10-15 0.7 11.6 12.4 15.3 
15-20 0.1 72.7 13.7 13.5 
20-30 0.6 77.3 10.9 11.1 
30-40 0.4 80.4 9.5 9.T 

Station 79 
0-2 1.3 2.9 41.2 54.6 
2-5 0 0.3 50.4 49.2 
5-10 0.1 3.7 45.9 50.3 

10-15 0.2 3.9 46.9 49.1 
15-20 trace 4.9 47.4 47.6 
20-30 0 5.2 46.5 48.3 
30-40 0 4.2 45.5 50.2 • 

Station 80 
0-2 0.1 66.3 21.4 12.2 
2-5 0 54.1 31.6 14.3 
5-10 0.1 29.4 47.4 2' ' '· 

10-15 0 41.7 36.6 2:...6 
15-20 0 31.0 43.8 25.2 
20-30 trace 56.3 27.1 16.5 
30-40 0.4 59.3 26.5 13.8 
40-50 0.3 48.1 31.8 19.8 

Station 81 
0-2 em 0.1 68.5 18.9 12.5 
2-5 2.7 74.1 11.0- 12.1 
5-10 0.7 65.6 16.7 16.9 

10-15 0 68.7 15.2 16.0 
15-20 1.2 68.3 13.7 16.7 
20-30 0.8 44.6 25.1 29.4 
30-40 1.7 66.2 15.9 16.3 
40-50 0.9 60.9 18.6 19.5 
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Table 1 (continued) 

Section 
Depth % gravel % sand % silt % clay 

Station 82 
0-2 em 0 1.1 46.4 52.5 
2-5 0 1.9 52.5 45.5 
5-10 0 2.4 51.4 46.2 

10-15 0.1 0.4 43.1 56.4 
15-20 0 0.7 45.3 54.0 
20-30 0 2.!} 47.5 50.5 

Station 83 
0-2 em 0.6 3.2 49.5 46.6 
2-5 0 1.8 47.3 50.8 
5-10 0 1.7 51.7 46.6 

10-15 0 1.9 48.2 50.0 
15-20 trace 1.5 50.2 48.3 
20-30 0 1.7 45.4 53.0 

Station 84 
0-2 em 0.3 9.9 62.8 26.9 
2-5 0 8.9 60.1 31.0 
5-10 0 5.8 55.7 38.5 

10-15 0 9.0 56.7 34.3 
15-20 0 11.3 59.8 28.9 
20-30 0 14.3 56.3 29.4 
30-40 0.1 5.0 55.2 39.7 

Station 85 
0-2 em 0.4 6.2 53.8 39.5 
2-5 trace 5.5 57.6 36.9 
5-10 0.3 8.0 55.2 36.5 

10-15 0 11.7 53.7 34.6 
15-20 0.1 14.4 53.8 31.7 
20-30 missing 
30-40 0 10.0 52.7 37.3 
40-50 0 11.0 49.2 39.8 

Station 86 
0-2 em 0.2 2.7 49.8 47.3 
2-5 0 1.1 45.7 53.2 
5-10 0.1 2.2 52.5 45.2 

10-15 0.2 1.8 51.8 46.1 
15-20 1.0 1.6 -48.6 48.e 
20-30 0 1.4 50.2 48.3 
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Table 1 (continued) 

Section 
Depth % gravel % sand % silt % clal. 

Station 87 
0-2 em trace 6.0 73.6 20.4 
2-5 0 8.£, 67.2 24.2 
5-10 0 10.1 63.2 26.7 

10-,15 0.1 10.9 62.4 26.6 
15-20 0 10.0 62.7 27.4 
20-30 0 7.4 58.4 34.2 
30-45 0 9.0 56.8 34.2 

Station 88 
0-2 em 0.4 35.1 46.0 18.5 
2-5 0.1 42.5 35.9 21.5 
5-11) 0 29.5 48.5 22.1 

10-15 0 26.9 47.6 25.4 
15-20 0.1 27.1 50.3 22.5 
20-30 0 27.9 49.5 22.6 
30-40 0 25.4 49.1 25.4 
40-50 0.2 24.7 48.4 26.8 

Station 89 
0-2 em - 0.1 82.3 8.4 9.2 
2-5 0.1 87.7 5.5 6.8 
5-10 trace 92.5 3.0 4.5 

10-15 0.3 89.9 4.3 5.5 
15-20 0 84.1 5.8 10.1 
20-30 1.2 87.8 4.5 6.5 

Station 90 
0-5 em 0.2 96.6 0.6 2.6 
5-10 0.3 97.2 0.4 2.0 

10-18 0.7 97.7 0.3 1.4 

Station 91 
0-2 .;m 0.2 96.8 0.8 2.2 
2-5 0 96.6 0.5 2.8 
5-10 0.1 97.7 0.3 1.8 

10-15 0.1 96.1 1.5 2.3 
15-20 1.3 95.0 1.2 2.5 

Station 92 
C-2 0 0 .. 3 49.5 50.2 
2-5 0 0.5 54.6 44.9 
5-10 missing 

10-15 0 0.3 49.2 30.4 
15-20 0 1.1 49.2 49.6 
20-30 0 0.4 48.6 51.0 
30-40 0 0.3 49.7 50.0 
40-50 0 0.4 47.8 51.7 
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Table 1 (continued) 

Sectio!l 
DeQth % gravel % sand % silt % clay 

Station 93 
0-2 em 0.1 5.5 59.9 34.5 
2-5 0.2 9.4 62.0 )8.3 
5-10 0.6 11.7 58.7 28.9 

10-15 0 8.9 58.-3 32.8 
15-20 0 14.3 56.3 29.4 
20-30 0.1 15.3 52.4 32.2 
30-40 0 12.9 55.9 31.2 
40-50 0.5 8.7 57.0 33.7 

Station 94 
0-2 em 0.1 56.8 30.2 12.9 
2-5 0.1 67.9 21.4 10.6 
5-10 0 62.0 26.0 11.9 

10-15 0 54.9 29.9 15.2 
15-20 0 54.8 31.4 13.8 
20-30 0 49.5 34.9 15.c 
30-42 0 58.2 25.6 16.2 

Station 95 
0-2 em 0 8.8 53.2 38.0 
2-5 t-.:-ace 10.0 50.0 40.0 
5-10 0 5.4 53.4 41.2 

10-15 0 7.2 53.2 39.6 
15-20 0 6.4 52.6 41.0 
20-30 0 7.2 50.3 42.5 
30-40 trace 7.8 51.1 41.0 
40-50 0 12.7 50.3 37.0 

Station 96 
0-2 0.1 92.9 2.8 4.1. 
2-8 0.1 93.6 2.7 3.6 

Station 97 
0-2 em 1.8 65.8 *32.3 silt & clay 
2-5 trace 67.0 20.1) 12.3 
5-10 trace 76.9 13.3 9.8 

10-15 trace 79.9 11.3 8.8 
15-20 0 63.0 24.9 12.1 

Station 98 
0-2 c:n 12.7 68.1 8.4 10.8 
2-5 4.4 77.1 6.8 11.8 
5-10 5.7 80.4 5.5 8.3 
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Table 1 (coutinueJ) 

Section -DeEth % ~ravel % sand % silt % clay 

Station 99 
0-5 em 0.2 73.0 16.2 10.6 
5-10 trace 62.0 20.4 17.6 

10-15 0.3 65.1 18.0 16.6 
15-20 0.5 64.0 17.0 18.5 
20-30 0.7 57.1 20.6 21.6 
30-40 0.5 63.4 19.9 16.2 

Station 100 missing 

Station 103 
0-2 em missing 
2-5 0.3 70.9 14.2 14.6 
5-10 0.3 78.8 11.9 8.9 

10-20 0.2 66.4 18.7 14.7 
20-37 0.1 66.1 19.0 14.8 

Station 104 
0-2 em 0.6 30.8 43.6 25.0 
2-5 missing 
5-10 0.2 49.0 31.0 19.8 

10-15 missing 
15-20 0 61.3 19.5 19.2 
20-30 trace 50.3 29.7 20.0 
30-40 0.1 61.5 18."; 19.8 

Station 105 
0-2 em 0.1 68.1 19.1 12.8 
2-.5 0 61.7 23.5 14.8 
5-10 0.1 58.9 23.9 17.1 

10-15 0 49.3 32.0 18.7 
15-2Q trace 53.4 28.0 18.5 
20-30 0 63.0 19.6 . 17.5 
30-40 0 68.3 15.3 16.4 
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Table 2 • Net sedimentation rates predicted for box core 
station locations*. 

Sedimentation rate depth 
Station cm/vr (ft) 

26 1.80 98 
27 .76 12 
28 .82 82 
29 .40 33 
30 .58 88 
31 1.05 44 
32 .97 46 
33 .74 35 
34 .75 39 
35 .56 39 
36 .64 37 
37 .96 22 
38 .82 37 
39 .57 43 
40 .51 42 
41 .33 46 
42 .ot. 38 
43 0 38 
44 -. 22 24 
45 .81 29 
46 .42 24 
47 .11 44 
48 1.46 28 
49 missing 38 
50 -.OS 58 
76 .59 98 
77 1.05 65 
78 1.47 78 
79 .55 60 
80 .58 58 
81 .86 51 
82 1.46 so 
83 -~3 40 
84 .85 42 
85 .83 39 
86 1.59 61 
87 .62 33 
88 missing 38 
89 .89 40 
90 -.65 26 
9l -.44 30 
92 .70 20 
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Table 2 (continued) 

Sedimentation rate depth 
Station cin/yr (ft) 
~ 

93 1.01 43 
94 2.20 55 
95 1.22 35 
96 2.64 27 
97 -1.02 110 
98 missing €1 
99 .11 55 

100 -1.08 62 

* Information taken from Annual report of EPA grant 
R806001010 Baseline sediment studies to determine 
distribution, physical properties, and sedimentation 
budgets and rates by Robert J. Byrne, Carl H. 
Hobbs III, and Michael J. Carron. 1979. 
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B. Faunal Composition and Abundance 

A total of 34,811 individuals representing 173 taxa were collected. 
Pclychaetes were by far the most numerous (21,592 individuals) and diverse 
(84 species) benthic invertebrates, with crustaceans second (8~491 
individuals, 39 species), and molluscs third (4,499 individuals, 35 
species). Miscellaneous groups were represented by 229 .individuals 
and 15 species (see Appendix A. for species list). 

A great d.isparity existed between the number of individuals collected 
on the September 1978 cruise and the number collected on the June 1979 
cruise. In September, 1978 4,197 individuals were collected. Polychaetes 
represented 10% of the total, crustaceans 82%, molluscs 7% and miscellaneous 
ta.'li:a 1%.. 

On the June 1979 cruise 27.326 individuals were collected,. almost a 7 
fold increase. Polychaetes had the greatest relative increase Yi.th 69% of 
the total,. Relative to the total, crustaceans decreased to 11:%~ molluscs · 
to 13% and miscellaneous groups to less ttan 1%. 

Asid~ from the numerical disparity between the tlolO seasons, a shift in 
do:::d.nance from one set of species to another occurred. Using :':<kCloskey's 
Biological Index (McGloseky 1970) a rat'!ri.ng dominance can he given that. is~ 
repres.entative of each species abundance and frequency~ The five dominant 
species in the fall collections were: 1) Pseudeur'l."thoe ambi~:ua (polychaete), 
2) Paraprionospio pinnata (polychaete), 3) Retusa canaliculata (gastropod), 
4) Am::Jelisca abdita (amphipod), and 5) Nereis succinea (polvct>..aete). In 
the early summer collections the five dominant species were.: 1) Streblosnio 
benedicti. (polychaete), 2) Pectinaria &ouldii (polychaete)~ 3) Pseudeurythoe 
a::::.bigua (polychaete), 4) Parapri.onospio pinnata (polychaete), and 5) 
i!ulinia lateralis (bivalve). Streblospi6 benedicti was not. among the top 
20 in the fall, :vhile Pectinaria gouldii was ninth and Mulinia lateralis 
was seventh. · 

Some of this disparity can be explained by the sampling of different 
stations as well as a change in teclmiques (see Hethods section). Most of 
the numerical disparity and species dominance shift from fall to spring can 
be explained by spring juvenile recruitment, especially ily fecund surface 
dvellers such as _Streblospio benedicti, Polvdora ligni, :-!ediomastus ambiseta, 
Mulinia latera lis and Pectinaria gouldii. Boesch et al. (1976). in 
discussing the seasonality of benthic communities in Chesapeake Bay, 
notes that although recruitment takes place all SUI:l!ller long, only sprin£; 
and fall recruitment contribute significantly to the adult population. 
Predation by epibenthic predators such as the blue crab arli fish can 
reduce the populations of these prolific surface dvellers during the 
summer (Virnstein 1977). By September, the benthos is probably at its 
lowest population levels, as reflected by the samples taken at this time. 

Table 3 lists the common species found in the study with information on 
occurrence, feeding type, biogenic acti·Jity and habitat preferences. 
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Table 3. Sunuuary information on the biology of some coaunon Chesapeake Bay benthic invertebrates, 

Speci"s Stations Occur.rctl 

Ncmurt"ll 29, 46, 76, 80, 8J, 8ft, 
f~!.•:1•D•.t.~•!u!:'. .!!!..<:!.!!.!!.~. 'JO, 96, 'J7, !Oto, 105 

Depth 
Distribution 

o-so em 

Feeding Type 
Biogenic Activity 

or Structur.c 

predator random burrowing 

Uabitat 

wido rrtn~;e 

pref1;'a mud 
mc;aohal ino. to 

References 

Howard & Frey 
1975 

llouoch 1973 
-----~p~o~l~y,h~lt~r~•e~----------------------

'fu_b}•).'ll~.'.'' l''.'JJ..:!.f:}.'h'! HI.!, li9, Yl, 9'J, 9'•• 97, 
9'}, 100, 10), lOA 

0-10 em pru<lator random burrowing 

----...... --~----·--------·--.. -·- ____ .... __________ ·---·--·--·-·~-----------------· 
PhoronidLI 

Phoronis sp. 

~lollusca 

Cast ropoda 
Q!!pstomia sp. 

Retusa canaliculata 

Bivalvia 
Anadara D:!!_~ 

F.n" 1 s .!! .. l!..'!E!...'!! 

27, 28, 29, 37, 40, 46, 
47, 49, 84, 89, 90, 91, 
94, 96, 97, 99, 103 

34, 41, 46, 48, 76, 77, 
78, 87, gt,, 95, 103, 
104. 105 

2&, 27' 29' .32, 34, 35, 
'36, 40, 1,3, 44, '•6, 47, 
'•8, 49, 78, N, 81, 84, 
85, 87, 88, 89, 91, 94, 
. .'li~....E .... .J.QA..._!O 5 

28, 32, 35, 36, 40, 41, 
42, 77, 89, 91, 103, 
~..i 

29, 40, 82, 84, 87, 88, 
89, 90, 91, 93, 94, 95, 
9&, 97, 98, 99, 100 

0·20 em 

0-2 em 

0·2 Cln 

surface 

0-20 em 

suapunaion fcoder 

deposit feeder, facultative 
ectoparasite of molluscs 
and marine worms 

carnivore 

suspension feeder 

sunpunsion feeder 

snnd encrusted tube 

craw1~ng trails on 
surface · 

crawling trails on 
surface 

binds sediment by byssus 
threads, pelletization 

vertical burrows 

widv rnnp.e of 
awHtncnts 

.~".!Jl!.!.!L~!!." 

sand 
polyhaline 

wide range of Abbott 1974 
sedil!lents 
mesohaline co 
polyhaline -~-- ___ _ 

wide range 
more abundant 
on mud 
masohaline to 
polyhaline 

l!luddy sands 
mesohaline to 
lNlyhaline 

fine-medium 
11and 
polyhsline 

Sanders 1960 
Boesch 1973 
McCall 1977 

Maurer et al. 
1974 

Mayou and Howard 
1975 

Boesch 1973 
l.Wur~:r llt 111. 

1974 



Table 3 (continued) 

Spc~.·i~~s 

----
Bivalvia (continued) 

J._y~n,~l_:~ I•Y·.'l 1!!.,1 

Stations Oc~urred 

77, 81, 84, 87, 88, 89, 
90, 91, 93, 94, 95, 96, 

Depth 
Distribution 

0-5 em 

Feeding Type 

suspension feeder 

-------'IJ •. _9'1-----···---------------·-·----·--
~!ulinia l.Jter<l! i~ 26, l9, 37, 38, 42, 44, 
----- ---- 48, 49, 76, 77' 78, 79, 

80, 81, 82, 83, 84, 85, 
R6, ~7. ·as, 89, 90, 91, 
93, g .•• 95, 96, 97, 98, 

t!--------------2~_!_0.!!._ ______ .. 

lli'.'l ~!.E£!l.:•.rJ.~~ 76, 77, 78, 81, 8J, 84, 
87, 83, 89, 90, 95, 97, 
98 

0-5 em suspension feeder 

0-10 em sus pens !on fc.:>dcr 

Biogenic Activity 
or Structure 

pclletizat ion 

burrowing produces 
funnel shaped 
depressions 

long vertical burrow 
for their siphons 

Habitat 

wide range of 
&edimenta 
1~9ll·haltne 

wide range of 
sediments 
mesohaline to 
polyhaline 

wide range of 
sediments 
mcsohallnc to 

References 

Frey & Howard 
1972 

Stanley 1970 
Boesch 1973 

Naurer et al. 
1974 

-------·------·------ -----------·---- _______________ _.._ ___ _xolyhallnc 

Jsllln;l ·~t.i.tlJ..:'!. '•4, 46, 47, 41:!, 50, as, 
89, 90, 91, 9l, 94, 96, 

------··-··-·-- _,....:. ____ 9_7_, _ _2') t-)..9_!~,_1_1~'! 

.\:.~.'!.!.!!. llE!:'...~lil 

Crustacea 
Ostracod sp. 

42, 43, 1;6, 49, tl!l, 89, 
94, 95, 97, 104, 105 

29, JO, 32, 35,' 36, :is, 
41,, 47, 48, 89, 94, 
103, 104, 105 

0-10 t·m 

0-5 em 

o-s em 

sustwns iun fa odor 

shallow subsurface deposit 
feeder 

filter feeder 

pollotization muddy sand -
sand 
polyhali_I!O __ . _ 

Naurcr ct al, 
1974 

pelletization silt clay to Rhoads 1974 
6·12 g/m2/yr fine scdimcn~ 
rnndom burrowing polyhali_n_e _______ _ 

unknown wide range of Barnes 1968 
sediments & 
salinity 



Table 3 (continued) 

Spec les Stations Occurred 
Depth 

Distribution Feeding Type 
Biogenic Activity 

or Structure Habitat References 

--------------------------- ----------------------------------------------------------------------~----------

Cuma..:ca 
~~arne~ 26, 301 32, 76, 78, 81, 

84. 86, 87. 88, 93, 95, 
98. 104 

0-2 em selective deposit feeder unknown mud tv muddy Maurer 1977 
sands 
mesohaline ti> 

____________ __ po1yhalinco_~ 

Isopod a 
~otea !£!}obi! 26, 30, 36, 76, 78, 81, 0-2 em epistrate feeder - rapid burrowing wide range of 

69, 93, 91,, ?6, 97, 98, SCii'Jcngcr sediments 
l O'J, 101,, I 01 m(•Bulw linu t.o 

~ --·-· -~--··---· ~·-- •. ~ ... ---·--~--·------------------ .PJ!..Ul'.~lllnf! 
Alnphlpodu 

•\n.'i'L!l!!..~£!. !'.I~<!Wt 20, 21, 29, 'JO, 12, n. 
16, 46, '•'· 1,9, 76, 77, 
7/l, 7'), IH), HI, 112, 81, 
111,, 8S, Ill, 1111, U9, 90, 

0-5 em SQ]activa d~poeit focdur danse tube formation 
stabilizru uedlmant 
tiUrfllCil 

mud to muddy 
sunds 

--~--------·------J!.k.JJ.LJ!.'~LJl~P-.~--- ·-------------------.,....------
££.r2l'.!~l!]f1! J(J, 64, 811, 89, 91, 93, 0-2 em ~uspunalon focd~r, tubcN cauao shift wide range of 

tubcr~at.um 94, 96, 97, 103, 104 selective deposit feeder tow~rd finer sed!ment sediments 

----- pol 'lhaline 

l.ist ric l.l.1 32, 35, 40, 49, 84, 88, 0-30 em selc~tive duposlt feeder unknown lives in the 
--c-lymcnellae 89, 91, 98, 103, lOS tubes of 

f!Lmcnella 
torquata 

Myers 1977 
SandHn 1960 

Rhondu 197'• 
llovor.h 1973 
~Lilfrer 19 7 7 

Xyeru 1977 
Wolff 1973 
Wnt ~ 1nJL1225 

ttuurer 1977 



N ... 

Table 3 (<:ontinued) 

--------- -oo1>th 
S.pcc l~s St<tt imal Occur rod Dhot rl !Jut ion Feeding Type ----·--- --·-------·-------·--·----·--

Amphl[Hll.l;\ (c,mtlnm•d) 
f:'r:~!,'"P~'<:!l.:"- t.•:J~!i.'l 

Annelida 
Polychaeta 

~.ellides p~ 

Clymenella torquata 

Eteone heteropoda 

&~~!!.!!'~ 

35, !14, I!H, 91, 93, 94, 
9&, 97, 103, 104, lOS 

78, 79, 82, 84, 87, 88, 
89, 90, 91, 93, 94, S.i, 
96, 97, 98, 99, 104, 
105 

27, 28, 35, 77. 84, 88, 
89, 91, 95, 96, 97, 98, 
103, 105 

76, 77, 78, 79, 80, 81, 
82, 63, 84, 85, 86, 87, 
88, 91, 93, 95, 96, 97, 
98 

our face 

0-5 em 

0-30 em 

0-5 em 

35, 38, 40, 42, 45, 46, 0-40 em 
76, 77, 85, 87, 88, 89, 
90, ~~. 91•, 95, 96, 98, 
9~ J~.Q,_ I 04, _ _, .....;:..10::.:5=------

Cl:tcera ~~ 27, 28, 29, 32, 37, 39, 
44, so. 76, 80, 96 

o-40 em 

--------

~mbuuh produtor, 
feeder 

tiltur 

tentaculate surface deposit 
feeder 

subsurface selective deposit 
feeder 

long eversible unarmed 
pharynx feeds on ~ 
~uccinea, canabilistic 
and detritus_ 

carn!vuru, non-11e1ective 
doposit Coo•ler 

carnivore, non-selective 
depodt feeder 

Biogunlc Ac~ivi.ty 
or Structure 

uncertain 

forma tubes of surfac~ 
debris horizontally 
along the sediment 
surface 

lo<.g s~nd encrusted tube 
"conveyor belt species" 
ventilates tube 

burrowing 

~~inta!ns duep gallery 
of burrown, ventilated 

maintains deep gallery 
of burrows, ventil~tea 

Hnbitat Roforuncou 
-----~-----

eruct bryo~o.1n 
or hydroids 

'W!.de range of 
sediments 
potyhnlinc 

muddy sand to 
sand, most 
abundant in 
higher energey 
regimes 

wide rang.e of 
sedi~~~ents & 
salinity 

Caine 1978 
Cdne 1977 

Fauchald & Jumara 
1979 

Howard & Frey 
1975 

Mayou & Howard 
1975 

Rhoads 1974 
Rhoads 1967 

Fauchald & Jumars 
1979 

wide unga l!ertweck 1972 
proft!rs mud UowiJrd & f'rey 
nteaohuline to 197 5 
olyhaline Boesch 197 3 

wide range of 
aedii!M!nts 
mesohaline to 

-------~------------------p~o~l~yhaline 

l 
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Table 3 (continued) 

-----------------------" 
Species· Stations Occurred 

Polychaete (continued) 
Heterom3stus filiformis 41, 46, 76, 78, 80, 

81, 82, 83, 88, 89, 
90, 91, 92, 93, 94, 
.95, 98, 99, 103, 

~--- 104. 105 

Hedio~ ambis~ 76, 78, 83, 84, 87, 
88, 89, 90, 91, 92, 
93, 94, 95, 96, 97, 

--- ___ _1?_,_!.q!J ________ 

·~-~~~~l'. L~ s t~~~} IH.'._~ 26, 28. 30, 3), 34, 
J6, 40, 1,1, 76, 77, 
n, 79, so, s1, s2, 
83, !JI,, 87, 88, 89, 
91,' 93, 94, 95, 96, 
97 ..__2_8, _jQ)LlQ4 

Paraprio•tospio pinnata 26, 27, 28, 30, 31, 
34, 35, 36, 37, 38, 
41, 43, 47, 48, 49, 
76, 78, 79, 80, 81, 
82, 83, 84, 85, 87, 
88, 89, 92, 9~. 94, 
95, 96, 103, 104, 
J.Q.S _______ , __ 

!:<'~!} lli!.Ui!. &~till J2, 3~. 36, JB, 41, 
t,(,. 76. 77. 78, 79, 
80, 81, 82, 81, 86, 
87, 88, 89, 90, 91, 
92, 93, 94, 9)0 96, 
97, 98, 99, HI , 
103, 104., 105 

Depth 
Distribution 

0-20 em 

0-10 em 

0•40 Cnl 

0-15 em 

0·7 em 

.. '"'"" ....... .. 

Feeding Type 

non-selective deposit feeder 

non-selective deposit feeder 

mnnivoru, non-suluctlvo 
u<'l"'~it f~>t.Jllt>r 

tentaculate deposit feeder 

--· 
ttmtnculate select tve llllb• 

~urfnce dep!lsit fecde~ 

.... 

Biogenic Activity 
or Structure 

network of capi1iary like 
burrows 

feeds ~ead down, defeacts 
on surface so can be 
considered "conv~yor-belt 
srccics" 

forms branching burrows 
vent ll<ltllll 

forms temporary burrows 

cone shaped sand tube, 
"mud 1>:111" fcl:!ditlg trllce 
ramlllm burrowing 
"conveyor belt species" 

Habitat 

mud to muddy 
sand 
mesohaline 
to polyhaline 

wide range of 
sediments 
polyhaline 

wide nmsc of 
tltHJI.nl~llt ~~~~~ 
snlinity 

wide range of 
sedimentn 
prefers mud 
u>csohaline to 
polyhaline 

wide range of 
111dinamt:14 
mesohlllinu Lo 
polyhaline 

References 

Myers 1977 
Howard & I'rey 

1975 
Fauchald & Jumars 

1979 

Faucha1d & Jumars 
1979 

Fll\lChald & Jumuu 
197\1 

IIOWill'd & !'roy 
1975 

Wolff 1973 

Boesch 1973 
Fauchald & Jumars 

1979 

llertweck 1972 
Whitlatch 1'.174 
Rhoadn 1974 
Cordon 1966 

''-·''""·~''",._,.-•""'«"•"~~..,.,.-.,...~~"'~ ~.b'-""'~,......,.-,.,..._...-,.~.""'"* •• •. 01!~ '!01 ~.!!! 
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Table 3 (.:out lnued) 

Sp•H~ietl Stations Occurred 
Depth 

Distribution 11ced ins Type 
Biogenic Activity 

or St.lucture Habitat 
---···-----------· ·----------------------------------------

Polychaeta (continued) 
Polydora ligni 

~~!~~.~~~.!b.2£. 
i!ffibi£.'!.!!_ 

76, 77, 78, 81, 82, 83, 
84; 81, 88, 89, 90, 91, 
93, 94, 96, 97, 98, 
100 

27, 28, 29, 31, 32, 33, 

3'•· )5' 36, 37, 38, 39. 
40, 41, '•2, 43, 4~. 46, 
48, so, 77, 79, 80, 81, 
8)>' 84, ll8, 89, 90, 91, 
92, 93, 9'·· 95, 96, 97, 

------·-------..2.~.._.2_9_!.-lQ}..t..l 01, 

Scoloplos fragllis 

---------

Sigambr_!!. 
tentaculata 

Strcblospio 
bc!2.£_dictJ. 

76, 78, so, 81, 84, as, 
87, 88, 90, 93, 95 

J2, 43, 77, 79, 84, 85, 
87, 88, 89, 91, 92, 93, 
94, 95, 97, 99 

76, 77, 78, 79, 80, 81, 
82, 83, 84, F!S, 86, 87, 
88, 89, 90, 91, 92, 93, 
94, 95, 96, 97, 98, 9~. 
100, 103, 104 

0-5 em 

0-40 em 

0-15 em 

0-30 em 

0-5 em 

suspension feeder, surface 
deposit feeder 

over~!Lle low~r lip for 
rasping carrion feeder 

non-s.::lcctive deposit 
feeder 

eversible pharynx 

selected surface deposit 
feeder 

builds mucous tube in 
great densities, have 
been known to bury 
oyster reefs 

rnndom burrowing 

burrower, semi
permanent burrows 
it irrigates 

random burr.owing 

tube budder 

wide range of 
sediments 
rnesoha1ine to 
po1yhaline 

wide. range of 
secllrnents 
mcsohnline to 
polyiH>l ine 

mostly mud 
mesohaline to 
polyhaline 

muddy sands 
mesohaline to 

ol;z:hal inc 

wide range of 
sediments 
mesohaline to 
polyhaline 

~eferences 

Wolff 1973 
Grassle & Grassle 

1974 
P·ettibone 1963 
Fauchald & Jumars 

1979 --
Fauchuld & Jumars 

1979 

Myers 1977 
Howard & Frey 

197S 
Fauchald & Jumars 

G.ndiner 1975 

Fauchald & Jumars 
1979 

"~, ~· ........ ._.,. .... ;'.~ 
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Tablu J (~ont inucd) 

Species 

Polycha..,ta (continued) 

Stations Occurred 
Depth 

Distribution Feedfng Type 
Biogenic Activity 

or Structure Habitat References 

Thary_!t. sp. 29, 36, 45, 47, 49, 84, 0-15 grooved tentaculate sub-surface defecation wide range of Myers 1977 
US, 89, 90, 91, 93, 94, selective surface deposit· produces c:lay balls sediments Young & Young 

----··-·---------·'!) .•. --'!.E ...... 2l~-.2J!,_?2..,.._)_00 .l~i::.r- ol.t!J.!!.l 1 no '-1 9<..7w8~----

Oll~;ochncte 76, 77, 78, 79, 80, 81, 
85, 89, 90, 91, 9J, 94, 

0-10 sub-surface dc1>osit feeder "conveyor belt S!lecics" wide range of 
sed im~n ts 

_______ . ________ 9..§.._. 981-.9~1._!_\)_Q_____ ----·---· ______ _._ ____________ __,s<~.!JEl.!J. 

Fisher et al. 
1980 



C. Spatial Patterns in Distribution 

To facilitate the discussion of species distribution patterns, stations 
have been categorized into major salinity and substrate habitats (Table 4)~ 
We have adopted the Venice classification of salinity zones for estuaries 
(Symposium on the Classification of Brackish Waters 1958). Stations were 
differentiated between the meso-polyhaline transition zone and the polyhaline 
zone gy the occu;::rence of species restricted to higher salinities (i.e. 
Micropholis ~. Nucula proxima~ Yoldia limatula). Station differentiation 
bet10een the polyhaline and the poly-euhaline transition. zones was based on 
the occurrence of stenohaline continental shelf species {i.e. Goniades 
caroH.nae, Glycera robusta, Spioohanes wigleyi, and various syllid species). 
Some of the stations in the meso-polyhaline transition zone included 
stations sampled by Maryland Geological Survey. 

A similar strategy was employed in differentiating sediment ty?e. 
Ignoricg eurytopic species, we used less frequent, but common species to 
determine biologically meaningful sediment differences. Species which 
occur at either end of the mud-sand spectrum tend to be more restricted 
to their habitat than species occurring in mixed sediments (Purdy 1964). 
Mud stations usually had less than 10% sand and contained species which 
do not occur normally in sand (i.e. Asychis elongata, Ogyrides limicola, 
1-iacoma balthica). Sand stations aad less than 15% sand and were character
ized by sand specific species {i.e. Sabellaria vulgaris, Trichophoxus 
epistomus, Owenia fusiformis, and Monoculodes edwardsi). Sediments with 
a more even mixture of mud and s~~d were considered as mixed sediments. 

The dominant species in each of the 8 habitats sampled in the lower Bay 
are listed in Table 5. Eight species occur among the 10 dominant organisms 
in ~ore than half of the habitat types. This reflects the relatively 
opportunistic tendencies exhibited by these species. The ubiquity, 
dominance, and irruptive population dynamic~ of these organisms ~4ke 
it difficult to understand patterns in distribution. Rhoads et al. 
(1978) have pointed out the importance of sea-floor disturbance in 
determining the distribution of oost opportunistic species, yet disturbance 
is a difficult parameter to quantify particularly when it is not of a 
catastrophic nature. 

Tests of significance (t-test, Sakal and Rholf 1969) were used to 
compare numbers of species between various sediment types, salinity 
zones, and seasons. There was a highly significant (p=O.Ol) increase 
in the nu1n!>er of species from the 9/78 sampling to the 6/79 sampling. 
There were no significant differences between substrates withiu any one 
salinity zone for the fall sampling. There was a significant (p=0.05) 
substrate difference in the pclyhaline zcne for the June 1979 sampling, 
with mud having fewer species tha~ either mixed or sand substrates. 
Haven et al. (1967) sampling the polyi;~line zone of the York River also 
found fewer species in the mud than in s~nd. 

Significant differences also existed in the comparisons between 
salinity zones. The meso-polyhaline tr.:msition zone had fe,,;er species 
than the polyhaline zone in both seasons. Boesch (1972) found a similar 
gradient in species diversity fro~ areas of higher salinity to areas of 
lower salinities. 
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Table 4. Major salinity ar.d substrate habitats sampled. 

September-October 

Salinity 

Meso-Po1yha1ine 
transition 

Polyhaline 

Poly-Euhaline 
transition 

June 1979 

Salinity 

Heso-Polyhaline 
transition 

Polyhaline 

Poly-Euhaline 
transition 

Station Numbers* 

1978 

Mud 

23, 24, 26, 30, 31 

none 

none 

Mud 

23, ::4, 76, 78, 79, 
82, 83, 84 . 85, 86 

87, 92, 93, 95 

none 

Substrate 

22, 32, 34 

35, 38, 41, 42, 

46, 47, 48, 49 

Substrate 

21, 77. 80, 81 

88' 94. 98. 99. 
103, 104 

97, 105 

Sand 

20, 21, 25, 27 
28, 29 

43 36, 37, 39, 40 

44, 50 

Sand 

25, 65 

89, 90, 96 

91, 100 

* Stations 33 and 45 not included in the analysis due to inadequate sampling. 
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Table 5 • Dominant species and their depth distribution in each major 
habitat based on the biological index of HcCloseky (1970). 

Meso-polyhaline mud 

1. Streblospio benedicti 
2. Ampelisca abdita 
3. Nereis succinea 
4. Mulinia lateralis 
5. Paraprionospio pinnata 
6. Pectinaria gouldii 
7. Eteone heteropoda 
8. Leucon americanus 
9. Pseudoeurvthoe ambigua 

10. Glycinde solitaria 

Meso-polyhaline mud-sand 

1. Pectinaria gouldii 
2. Hulinia lateralis 
3. Streblospio benedicti 
4. Paraprionospio pinnata 
5. Ampelisca abdita 
6. Pseudoeurythoe ambig~ 
7. Nereis succinea 
8. Eteone heteropoda 
9. Glvcinde solitaria 

10. r-tacoma balthica 
Retusa canaliculata 

Meso-polyhaline sand 

1. Paraprionospio pinnata 
2. Pseudoeurvthoe ambigua 
3. Glycera dibranchiata 
4. Ampelisca abdita 
5. Phoronis sp. 
6. Retusa canali~ulata 
7. Glycinde solitaria 
a. Nereis succinea 
9. Ampelisca vadorum 

10. Slreblospio benedicti 
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Table 5 {ccntinued) 

Polyhaline mud 

1. Pectinaria gouldii 
2. Streblospio benedicti 
3. Medioreastus =bise.ta 
4. Mulinia lateralis 
5. Paraprionospio pinnata 
6. Sigambra tentaculata 
7. Asabellides oculata 
8. Glycinde solitaria 
S. Pseudoeurvthoe ambigua 

10. Lyonsia hvalina 

Polyhaline mud-sand 

1. Pectinaria gouldii 
2. Pseudoeurvthce ambigua 
3. Paraprionospio einnata 
4. Streblosoio benedicti 
5. AnadJra transversa 
6. ::ereis succinea 
7. ~lyme~ella torquata 
8. !-!ediomastus a:::biseta 
9. Mulinia laterali$ 

10. Oligochaete 

Po1yhaline sand 

1. Pseudoeurvthoe ambigua 
2. Streb1ospio benedicti 
3. :·lulinia L!ter.:;lis 
4. Spiophanes boobyx 
5. Hediomastus dobiseta 
6. Ensis direct~---· 
7. Sabellaria vulr,aris 
8. Pect ina ria gould ii 
9. Ampclisca verrilll 

10. Anadara transversa 
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Table 5 (cont!.nued) 

Poly-euhaline mud~sand 

1. Retusa canaliculata 
2. Par3~rionosoio pinnata 
3. I1aldan:.Jae 
4. Tellina agilis 
5. Hedion.astus ambiseta 
6. Pect~aria gouldii 
7. Pseudeur ... ""t:hoe ambigua 
8. Tu~onilla interrupta 
9. APnelisca abcita 

10. GlycL,de solitaria 

Poly-euhaline sand 

1. Tellina agilis 
2. Snio~~anes bombvx 
3. Streo1 osnio benedicti 
4. Gl\.·cer3 S?· 
5. ~teC.ic::::.<stus ambiseta 
6. Arabelli.!ae 
7. Glvcer3 dibranchiata 
8. Capitelli~ae sp. A 
9. R~tusa canaliculata 

10. Pe~L:naria gouldii 
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D. Vertical Distribution Pattern~ 

The vertical distribution patterns of individuals and species in the 
major habitats for each cruise are graphically depicted in Figures 2-16. 
Histograms represent the number of individuals or species while the line 
represent:s t'te cumulative % with depth. All areas had the greatest species 
abundances in the top 10 cci. Based on the percentages, only the fall 
sampling in the meso-polyhaline transition zone showed any differences 
in species nunber:s and abundances. }lud hud lOO% of its macrobent.hic 
organisms contained in the top 10 em. while mixed had 91% and sand the 
least with 54%. 

If one looks at the actual numbers of organisms living below 10 em a 
pattern emerges. Muds generally had the shallm.,rest faunal penetration, 
with mixed sediments intermediate. sand usually had the largest ~umber 
of deep dwelling organisms. A pattern along the salinity gradient also 
existed. with the polyhaline zone having greater nu:uber of individuals 
and species than the meso-polyhaline transition zone. With one exception 
the poly-euhaline transition zone had the least number of deep dwellLTtg 
organisms. That one exception was station 91. t<hich had a large numi>er 
of animals penetrating beyor.d 10 em. 

Indi.vidual snecies distribution 

Polychaetes were the most successful group living in the deeper sediment 
layers. Most of these polychaetes built long tubes (e.g. Clvmenella and 
Asvchis) or deep burrows (e.g. Glvcera and Nereis). A fewpolychaetes 
burrowed freely without any permanent structure to the surface (i.e. 
Pseudeurvthoe ambi~ua. Sigambra). Molluscs and crustaceans were equal 
in their ability to penetrate the deeper layers, Bivalves with long . 
siphons, such as !-iva, Macoma and Tell:i.na, were able ':o bury deep and stl.il 
maintain conncct:io;:;s to the surface. Ensis directus, another deep burrowing 
bivalve, !:laintains a bur:-ow as its connection to the surface. Crustaceans 
which could build tubes or burrows (e.g. the anthurid isopod Cvanthura, 
amphipod Leutocheirus and the decapods Upogebia and Callianassa) were able 
to penetrate into the anaerobic zone. Aligenea elevata {a bivalve} and 
Listriella cl>~enellae (an amphipod) were able to live deep in the sediments 
due to their association with.the deep tube dwelling polychaete Clvi:!enella 
torquata. 

Table 6 lists the twenty dominant species found in this study with 
their maximum sediment penetrations. ~lost of the abundant species are 
restricted to the top layers. 

Table 7 lists those species whose populations living below 10 em exceed 
10% of the total population. A total of 34 species would be significantly 
undersampled if a sa~pler was to penetrate only 10 em. Pseudeurvthoe 
ambia;ua, the third ;:nost dominant species of the study, had more than one 
half of its population living deeper than 10 em. Fig. 17 describes its 
vertical distribution along a sand gradient. Increasing the mud content 
decreases the ~enetr::ttion of this annelid. Other n:.unerically doninant 
species with significant deep populations include tlie mobile glycerid 
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polychaetes, which build temporary burrows extending.40 em or tnOre, and the 
maldanid polychaete Clymenella torquata, which builds a vertical sand tube 
of 15-20 em in length. In the cases of Callianassa atlantica, Scoloplos 
robustus, Pilargis sp. A, Asychis elongata, and Dilonereis magna all 
individuals were found below 10 em. 

Seasonal. effects 

Of tl1e 53 stations sampled, 42 stations had 80% or more of the total 
number of organisms contained in the top 10 em. Of the remaining 11 
stations, 10 were from the September 1978 cruise. This is a result of 
both technique differences which allowed better recovery of small soft 
bodied animals and the spring bloom of surface dwellers such as 
Streblospio benedicti, Hulinia lateralis, Pectinaria gouldii, Hediomastus 
ambiseta, and Polydora ligni. Populations of deep dwelling organisms 
remained relatively constant increasing slightly in the spring collection. 

E. Sediment Structure and Levels of Bioturbation 

X-ray techniques, developed by Howard and Frey (1973, 1975), were used 
to determine the effects organisms have on mixing sediment. Radiographs 
have enabled us to determine the degree of bioturb'ation, what .organisms 
dominate the sediment structures, and depths to whidt' biogenic s.t:ructures 
extend. Since we used methods outlined by Ho.tvard and Frey (1975) we felt 
it appropriate to use their bioturbation·· classification. By estimating 
the percentage of the. area in a radiograph disturbed by organisms, a 
station could be placed in one of the following bioturbation percentage 
groups: 0, <30, 30-60, 60-90, 90-99, 10m~ (see Table 8) • :ione of our 
samples were without some evidence of bioturbation and the vast majority 
fell in the group 90-99% bioturbated. Those that had t.he least amotmt of 
bioturbation tended to be either in the upper part of the study area, have 
fluid mud surfaces. or have high amounts of coarse sand and gravel (Stations 
41, 49, 78, 79, 80, 82, 86. and 98). 

Since x-rays are expensive to reproduce we have chosen to reproduce for 
t:he final report radiographs -:.~hich are representative of most major.habitats 
in the lower Chesapeake Bay (see Appendix D). For a description of 
radiographs plus other visual observations for each core see Appendix E. 
A description of structures produced, as well as size and orientation is 
given for each major species in Appendix F. 

Phvsical Structures 

Most of the physical structuring in the lower Chesapeake Bay consists 
of mud..;.sand laminations (in the radiographs sand appears black; mud appears 
white). Laminations are of small scale ripple in Station 82 (Plate 1) to 
planar in Station 80 (Plate 2). Sand lamination occurs in Station 100 
(Plate 3) trough cross bedding. 
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Table 6. The twenty dominant; species t-lith their depth distribution 
(determined by Bioindex of McCloskey 1971). 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Species 

Streblospio benedicti 
Pectinaria gouldii 
Pseudoeurvthoe arnbigua 
Paraprionospio pinnata 
Hulinia lateralis 
Arnpelisca abdita 
Nediornastus ambiseta 
Nereis succinea 
Retusa canaliculata 
Glvcera spp. (cibranchiat~ arneric~r.a) 
Haldanidae sp. 
Glycinde solitaria 
Anadara transversa 
POivdcira u ::ni 
Eteone heteroooda 
Tellina agilis 
Leucon americanus 
Sabellaria vulgaris 
Tharvx sp. 
Ensis directus 
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depth distribution 
(ern) 

0-5 
0-5 
0-50 
0-15 
0-3 
o.:.3 
0-5 
0-40 
0-2 
0-40 
0-50 
0-10 
0-2. 
0-5 
0-5 
0-10 
0-2 
0-2 
0-10 
0-20 



Table 7. List of species living having 10% or more of their populations 
below 10 em. 

Nol1usca 
A1igena e1evata 

Crustacea 
Listriella clymenellae 
Pinnixa.retinens 
P. chaetopte-rana 
Callianassa atlantica 
Upogebia affinis 

Annelids 
Ancistrosvllis hartma~ae 
Glycera dibranchiata 
Pseudoeurythoe ambigua 
Clymenella torquata 
Scoloplos_ rubra 
Praxillela gracilis 
Ha1danaidae sp. 
Cirratu1idae S!>· 
Ampharetidae sp. 
Bhawania goodei 
G1ycera americana 
Harmothoe sp. A 
Paleonotus heteroseta 
Ancistrosvllis jonesi 
Pilargis sp. A 
Sigambra tentaculata 
Scolop1os robustus 
Gyptis brevipalpa 
Arabtlla iricolor 
Cabira incerta 
Harmothoe extenuata 
Magelona ~ 
Asychis elongata 
Drilonereis longa 
Arabeilidae ~ 
Drilonereis magna 
Brania wel1fleetensis 

Echinodermata 
Hicropholis atra 
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11 

2 
2 
2 
2 
1 

5 
4 

383 
39 

5 
1 
9 
3 
1 
6 

11 
1 
2 
1 
1 

42 
1 
3 
1 

10 
2 
1 
6 
2 
4 
1 
5 
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% 

33 

29 
33 
40 

100-
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21 
56 
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Table 8. Sediment type based on visual observations 
and extent of bioturbation based on 
radiographs for each station sa2p1e. 

Station Sediment Type Percent Bioturbation 

26 mud no radiograph 
27 sand 90-99 
28 sand 90-99 
29 sand 100 
30 mud no radiograph 
31 muo.i no radiograph 
32 muddy sand no radiograph 
33 mud no radiograph 
34 muddy sand 100 
35 muddy sand 9D-99 
36 muddy sand 100 
37 sand 90-99 
38 muddy sand 90-99 
39 sand 90-99 
40 sand 90-99 
41 muddy sand 90-99 
42 muddy sand 90-99 
43 muddy sand 90-99 
44 sand 90-99 
45 sand no radiograph 
46 muddy sand 90-99 
47 muddy sand 90-99 
48 muddy sand 90-99 
49 muddy sand 60-90 
50 sand 90-99 
76 mud 90-99 
77 muddy sand 90-99 
78 mud 60-90 
79 mud 60-90 
80 muddy sand Ji)-60 
81 muddy sand 90-99 
82 mud 30-60 
83 mud 90-99 
84 mud 90-99 
85 mud 90-99 
86 mud <30 
87 mud 90-99 
88 muddy sand 90-99 
89 muddy sand 100 
90 sand 90-99 
91 sand no radiograph 
92 mud 90-99 
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Table 8 (continued) · 

Station Sed:ia€nt Type Percent Bioturbation 

93 mud 90-99 
94 muddy sand 90-99 
95 mud 9D-99 
96 sand 90-99 
97 muddy s~nd 9D-99 
98 muddy sand 6Q-90 
99 mnddy sand 90-99 

100 sand 90-99 
103 mu.ddy sand 90-99 
104 muddy sand 90-99 
105 muddy sand 90-99 
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Other physical structures consist of methane pocketing as seen in the 
lO'iler half of Station 82 (Pl.:l.te 1). Hethane is produced in areas of high 
organic input and absence of oxygen. Methane production i.n these areas· 'lllay 
be so high, particularly during the sununer, that bubbles form which escape 
to the surface, thus forming bubbletubes (Martens and Klump 1980). Macro
fauna may, by pumping oxygen into the sediment, prevent methane saturation 
(Martens 1976). 

Other physical features of special interest are substrate changes. 
Station 78 (Plate 4) has a fluid mud surface stabilized by a dense mat of 
Arnpelisca abdita (an amphipod) tubes. Below the tubes the sediment changes 
abruptly to coarse sand and gravel. The top 12-15 em of Station 27 (Plate 
5) is fine sand below which is a storm erosion layer of hard clay, rocks and 
shells. At Station 103 (Plate 6) there was formerlyan oyster reef which is 
now covered by fine sand and populated by the maldanid polychaete Clvmenella 
torouata. 

Biological Structures 

Biological structures can be classified ~ .·::o three types. Living 
maintained structures are usually found in the top 10 em, but have been 
found as deep as 50 em. Most of these are tubes or burrows of palychaetes, 
many having a halo of lighter colored sediment due to ventilation by the 
occupants. The most frequent tubes or burrows seen are thos'e of Pectinaria 
gouldii, Paraprionospio pinnata, Loimia medusa, Asychis elongata, Clvmenella 
torquata, Glvcera sp. and Heteromastus fi1iformis. Details of their burrow 
or tube morphology can be found in Appendix F. Except for Ensis, nc other 
molluscs made permanent burrows, their effects being restricted to 
bioturbation. Crustaceans, except for.thallasian·shrimps, produced 
burrows too small to be easily recognized or preserved. Although biogenic 
structures attributable to fish w·ere not observed, other studies have noted 
the effects of fish on bottom sediments (Cook 1971, Risk and Craig 1976, 
H~~ard et al. 1977). The abundance of rays, flat fish and blue crabs in 
Chesapeake Bay make them good candidates for a lot of the bioturbation seen 
in our cores. 

Tubes or burrcws which are abandoned and subsequently filled in with 
surface sediment represent the second major class of biogenic structures. 
The filling consists of surf.:tce sediment which has not undergone compaction 
and is therefore very fluid as well as black due to the higher oxygen rlemand 
of a higher organic content surface fill. These cylinders of fluid black 
mud generally occur below 5 em to depths greater than 60 ell!. Host :)f these 
structures are large; apparently the small burrows are destroyPd by 
bioturbation (Cullen 1973). These strt•-.:tures are seen in radiographs of 
Stations. 84 (Plate 7-E) 95 (Plate 8-6), and 78 (Plate 4-F). 

The third major class of biogenic structures is the bioturbation 
structure. The random feeding and burrm-1ing of polychaetes, molluscs, 
and crustaceans mix the sediment layers. At lJw levels this feeding 
produces a mottled appearance with faint bands of former laminae (see 
radiographs of Stations S4- Plate 7 and 95- Plate 8). At higher levels 
of bioturbation the substrate is completely mixed, leaving living maintained 
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structures as the only sediment structures (see radiographs of Stations 27 -
Plate 5, 42 -Plate 9 and 96- Plate 10). 

Trends 

Physical structures dominate the muds L~ deep channel areas extending 
into deep holes at the·mouths of major rivers. Stressful conditions of a 
fluid mud surface and periodic summer anoxic conditions allow only the 
temporary settling of oportunistic species such as the clam Mulinia 
lateralis, and the polychaete Streblospio benedicti (see Radiograph of 
Station 82 -Plate 1). 

Sometimes Ampelisca abdita, a tube dwelling amphipod, can colonize these 
fluid surfaces and reach densities high enough to literally carpet the 
surface. This has a stabilizing effect allowing deeper tube dwellers like 
Loimia to become established. These tube mats are ephemeral (}tills 1967) 
and are destroyed by major physical disruptions (i.e. storm, anoxia, or 
high deposition of sediment). Radiograph 80 (Plate 2) had such a Ampelisca 
community and demonstrates the alternate horizons of physical and biological 
dominances. 

Muds in shallower regions are less likely to suffer anoxic conditions, 
contain more animals, and hence are more biologically structured. Faint 
physical layering is evident, but backfilled burrows dominate the sediment 
fabric (see cadiographs of Stations 84 -Plate 7 and 95 -Plate 8). 

Most of the mixed sediments of the bay are dominated by biogenic 
structures. Tubes of the maldanid polychaete Clwenella torquata are very 
common in these areas (see radiographs of Stations 42 - Pl~te 9 and 103 -

· Plate 6). Sands appear to be the most uniform, usually lacking back-filled 
burrows which are probably destroyed by the bioturbation of the mobile 
fauna characteristic of the sand. Only the tubes and burrows ofliving 
animal& remain (see radiographs of Stations 27 - Plate 5 and 96 - Plate 10). 
Wave action is probably the dominant influence on the sediment fabric in 
the sand areas just outside the bay (see radiograph of Station 100 - Plate 
3). 

F. Microscopic examination of sediments 

Biologists involved in animal-sediment rela~ionship studies"are 
disgruntled over the information derived from traditional dry sieving 
grain size analysis. Larger biogenic structures such as fecal pellets, 
_organic aggregates, tube fragments and plant fragments are often-destroyed 
or broken down to their smaller mineral components. Young (1971) found 
dry sieving yielded 78-91% silt-clay while gentler wet sieving gave values 
of 33-50%._ 

Very often the distribution of organis~s does not correlate with nedian 
grain size, % silt, clay or other parameters derived from dry sieving. 
~nitlatch (1976) in a study of food resource partitioning in deposit feeding 
annelids, noted that the sorting coefficient based on -only three points 'i.4S 
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a poor measure of sediment complexity, but diversity of particle. species 
based on a microscopic study was ~ore indicative of what an organism is 
likely to encounter while feeding. 

Since a toxin's fate and transport is ultimately tied in with where a 
particle settles we thought i.t useful to obtain information on the abundance 
and size of particles before they are destroyed, by using microscopic and 
staining techniques recently developed {see ~lethods). 

Table 9 lists the types of partl.cles and whether they are abundant, 
common or rare in lower Chesapeake Bay sediments. Organic-mineral 
aggregates refer to small mineral grains embedded in a matrix of organic 
material. Most workers (Rhoads 1974. Johnson 1974~ Ronan 1978) agree 
that the organic-mineral aggregates represent fecal .pellets in various 
states of decay. 

Mineral particles consist of solitary grains usually of quartz which 
may or may not have an organic encrustation. Anderson and 1-teadows (1969) 
have found these encrustations to be bacterial films and colonies. Almost 
all mineral grains larger than 25 11 were encrusted while less than 20% of 
the mineral grains less than 25 11 were encrusted. 

Whole fecal pellets. although abundant: in the scanning, represent a 
small fraction of the abundance as co:npared toorganic-mineral aggregates, 
encrusted mineral grains and mineral grains. This may be caused by their 
rapid degradation and as mentioned before degradated fecal pellets are 
probably represented as organic-ui.neral aggregates. !>tcCall (1979) took 
fecal pellets and disaggregated theo by stirring and then more vigorous 
blending. His results as docur::;.ented in sequential light micrographs, 
show that whole fecal pellets disaggregate into large organic-mineral 
aggregates followed by small aggregates, and finally solitary mineral 
grains. 

1-mcrophyte fragments were common in all sediments sampled. The identity 
of the plants could not be ascertained, but most li~ely represented remains 
of the marsh grass Spartina alterniflora and eelgrass Zostera marina. 
Because most stations sampled ~~re in water depth in excess of 20 feet. 
live diatoll)S were rare. but their frust:ules were common. 

All other particles, although coamon. were represented by such low 
numbers as to be considered uninportant to this study. 

Table 10 gives the per cent ahundance distribution among the four 
major particle classes. Organic-mineral aggregates less than 25 1.1 were 
the most abundant particles. except at six stations where non-encrusted 
mineral grains less than 25 ;.: "'ere. Of these six stations, four stations 
(44, 90, 91, 100) are undergoing erosion (see Table 2). The absence of 
low density organic-mineral aggregates, which are more. easily transported 
than mineral grains of comparable size might be expected in this type of 
environment. JohRson (1974) e"7eri:::!ented with settling velocities found 
organic-mineral aggregates stayed in suspen::>ion longer than their mineral 
components lending support to the buoyancy effect of the organic matter. 
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Table 9. List of Particle species found in lower Chesapeake Bay 
sediments. 

Hincral grains (a} 
Organic-mineral aggregates (a) 
Encrusted mineral grains (a) 
Fecal pellets (a) 
~~crophyte fragments (c) 
live diatoms (r) 
diatoo frustules (c) 
tube fragments (c) 
spines. rods or spicules (c) 
filamentous algae (r) 
Unknown cells (c) 
Polychaete setae (r) 
Plant seeds (r) 
Hetazoans (r) 
Pine pollen (c) 
egg cells (c) 
Foramanifera test (c) 
Oak trichome (c) 
Dinoflagellate (r) 
Crustacean exoskeleton (r) 
Plant pollen (r} 
Protozoan (r) 
flagellates (r) 
Tittinid test (r) 
Hydroid fragment (r) 
Veliger (r) 
fish scale (r) 

a - abundant 
c - common 
r - rare 

59 

Various unknowns (c) 



J' 
c 

Table 10. Henn % abundance distribution arnnog Ll1•.1 four major particle types. 

----··-·-------·--··-·--------,---------- -----------------------
St<1tion 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 ~5 46 47 48 49 50 

----------------------------
Mineral grains 44 35 31 32 18 25 13 31 36 JO 28 23 34 26 24 24 26 28 30 32 27 25 21 23 25 

<25 p -·-- ·-· .. ·-·-·--···-----··----·--·-··---·-·----------·-- --------· 
I:ncrustl!d 
~lillL'ral grain t, 7 6 '• 6 9 6 8 R 5 '• 5 10 5 6 5 7 5 5 5 5 5 8 7 5 
--·- ··2)_J.l_ _____________ . ., 

Organ ic-rninl.!r <•1 
aggrl.!gat~ 41 35 41 35 59 41 39 43 41 43 44 51 41 51 43 49 43 50 21 48 42 53 52 45 41 

<25 ,, 
·-··---... ~---·-·-----------------. -----·---..--·-
Or~~.~n ic-m!neral 
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t:nc rttsted 
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___ ::~~-~ .1~-----~-~-~---- . -------------------·---------------------

Org..Jnic-mineral 
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E..xcept for the e~sicnal stations it is remarkable how similar the 
other stations are in th~ir :; abundance distributions of particle types. 
This is very ditft'!r..:.ut tr.:o grain size data obtained by conventional gr<.1in 
size analyses bas~ ""n ;,;-eight. (see Table 1). 

Fig. 18 is a gr~?h ~f the mean number of fecal pel:ets at each depth 
sampled for all st:tti.:-ns s.:t::.pled in each cruise. The highest number of 
fecal pellets lie -.>n th~ surface and quickly decline at 2 em and more slo'Wly 
decline until 10 ell \.."h<ere t.here is a slight increase. From 10-40 em there 
is a gradual decli~e. This d~stribution is exp~cted because most benthic 
organises deposit their ie~al pellets on the surface. A slight increase 
from S-10 em prc~~ly :epresents a secondary input from subsurface 
defecation. Th~ f~~t th~t •~ole fecal pellets are found at 40 em is 
consist~nt \oo.'i.th t?:li! -e~eri.l'!lents by Cadee (1979) on the resistance of 
Heteromastus filif~r~i~ fecal pellets. He found the pellets to be highly 
resist~''"lt to bacterial. bre.:>.k.iown or moderate stirring as compared to 
experime:tts ""'i.th llic('C!'-1 b..-..lthica fecal pellets, which were very easily 
disaggregated (Ris~ ~~ ~ofiat 1977). 

Sediments c:oUectcl dl.ring the early summer cruise (6-79) had! about 
twice the n~ber of fe~al ?ellets as did ttose collected during the fall 
cruise (9-78). This is ce>nsistent t..rith the overall increase in numbers 
of animals for the 6-19 cruise. 

Sediments at all stations showed an abundance of stained particles. 
Differences bet"x~'"l st~tions in the. number of stained versus non-stained 
particles were ins4~nificant. but some differences existed in the size or 
form. For ex~le fine sr3ined sediments lacked the larger en~rusted 
mineral grains, but h.>.-:1 a .::orrespondingly higher concentr:J.tion of organic
mineral .a~gr~gat~s, \'~rt:i.:al differences at any one station ... -ere 
insignificant, ...-ith th~ ~x...::e?tion of .larger numbers of fecal pellets 
and live diatc:::::.s noe~n :::he surface. 

At the time oi th~s -~~t~ng the only complete set of chemical analysis 
of the pore water ~s 0n the ~ajor cations and anions (information_provid~ 
by Dr. S. Tyre~. D.!part-:.ent of Chemistry, College of Williat:~. and Hary).. 
Host of these (~. !>:., ~~~~ Ca9 F, Cl) ions are conservative and constant 
with depth. The ri'st ~Xt::_:.+. X03-2, P04-J, S04-2, HC03-) are controlled by 
decomposition of o~dn~c ~~tter mediated by various microorganisms. 
Sulphate reduction l.s r-roh.lhiy the controlling decomposition path'l.-ay and 
has been i"r..:q•.:.:=nt:.l:·· s::u.i:::.::~. In two studies of the s:.tlphur cycle in tht.) 
marine envir~~m:;;ent -~~r-~ .. ~ns.e-n (1977) and Goldhaber et al. (1977) attributed 
the constant .~.ml;>h.;;:te "\',th.:~ in the upper 10 em of the sediment to t!le 
irri~ation activitY of t~c ~~crofauna. 

In cx=inin;; ... >ur ci..1t..1 for this relationship several difficulties .:.n·o:si!. 
The need for a c<!r::,li<l vc-h::::e of water to be able to run all the .. malvses 
allowed the ch.::asts t,~ S-;<."""t;'!.e only mud, which has a high water content. 
Such envirL'n::;.::~ts .u.·._, t.i:::i::..:d in the lower Bay and have sparse benthic 
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populations. Nevertheless there seems to be good agreement between the 
abundance, composition and vertical distribution of benthic invertebrates 
and the sulphate profile. In cores from stations 26, 30, 32, 33, 76, 80, 
82, 86 and 92, sulphate decreases sharply after the first several centimeters. 
All these cores either had low populations of macrofauna or animals were 
n:stricted to the upper 5 em. Cures of stat ions 28, 34, 35, 38, 7 7, 79, 
83, 84, 85, 87 and 88 had either erratic sulphate changes or increasing 
sulphate with depth. These cor~s had larger populations of benthic animals, 
whose activity could be responsible for the observed sulphate distribution. 
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V. DISCUSSION 

A. Population Distribution 

Macrobenthic connnunities in the lm-1er Bay are numerically domnated by 
euryhaline opportunists (sensu Boesch 1977). 1?b.e.se species are extremely 
dyn<nic, and occur over a wide range of salinities and sedioent types. 
Their populations vary both spatially and temporally. Equilibrium species, 
while not numerically dominant, tend to dominate biomass. 

The majority of macrobenthic organisms in the lower Chesapeake Bay are 
found in the top 10 em of the sediment column. Such a vertical distribution 
agrees with vertical studies elsewhere (Holander 1928, Holme 1953, Lie and 
Paoatmat 1965, Keith and Hulings 1965, Johnson 1967, Smith and Howard 1971, 
Beukema 1974 and Rosenberg 1974). Host ecologists agree that the surface 
sediment contains the largest reservoir of easily ~ssimilated organic 
matter. Hicrobial distributions have been directly linked to the abundant 
supply of organic material on and near the surface (.~ler and Yingst 1980). 

Even if food supply is adequate at depth within the sediment, oxygen 
may not be. Substrate plays a large role in determining oxygen penetration. 
A larger grain size of sand sediment~ facilitates pore water exchanges, 
allowing Oh~genation to deeper depths. This enables a deep mobile fauna 
to eYist without connections to the surface. 

Deep dwelling organisms in the stable mud habitat where the RPD (Redox 
Potential Discontinuity) layer lies almost on the surface tend to have a
direct connection to the surface via a tube o~ permanent burrow. Organisms 
irrigate these structures. thus bringing oxygen do~~ into the sediments. 
The few organisms that live at depth in the muddy sediments. such as the 
polychaete Pseudeurythoe arnbigua, must have a tolerance of sulprides with 
some capacity :o respire anaerobically. Unstable mud habitats probably 
lack deep dwelling organisms because of the organism's inability to maintain 
permanent connections with the unstable surface. 

All salinity habitats sampled in this study have a similar proportion 
of deep dwelling organisms, but differences exist in actual nuobers of 
individuals and species. The increase in deep d~·elling organisms from 
the meso-polyhaline transition zone to the polyhaline zone may b~ just 
a reflection of the overall increase in numbers and species of the 
polyhaline zone. Numbers of deep dwellers decreased from polyhaline to 
poly-euhaline transition zone. Rhoads (1967) states that organisms respond 
to the fluctuating environ~ent of the nearshore by building deep burrows 
while offshore benthos restrict themselves to the upper layers. 
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Individual species distribution 

As was true in most studies of macrobenthic vertical distribution 
most of the organisms found below 10 em in the study were polychaetes 
(Smith and Howard 1971 and Beukema 1974). Their respiratory physiology 
is well adapted to infaunal life (Mangum 1970). }!any of the deep dwelling 
species are not numerically dOUlinant, but the large size of man'y of these 
animals (i.e. Asychis, Callianassa, Cerebratulus, Ceriantheopsis, Upogebia 
and Thyone) would dominate standing crop biomass, Because of their large 
size they process large volumes of sediment, thus altering the geological 
properties and indirectly affecting community development (Myers 1977). 

Seasonal effects 

Juvenile settling in spring by Streblospio benedicti, Mulinia lateralis, 
t-tediomastus ambiseta, and Polydora ligni caused large increases in the number 
of organisms inhabiting the 0-2 em horizon. These opportunistic species are 
well known for their quick population eruptions (Boesch et al. 1976). 
Virnstein (1977, 1979) examined the role of predation in structuring 
Chesapeake Bay bottom communities. His conclusion was that summer predation 
by fish and crabs lowered populations of surface dwellers, while organisms 
living deeper in the sediment escaped and were abundant year around. In 
addition, deeper dwelling organisms have temporally more stable populations 
because they are buffered frolt\ the variability of the sediment-water 
interface (Sanders et al. 1965). 

B. Biogenic Structure and Bioturbation 

Information from our radiographs and dissections indicates that the 
sediments of the lower Chesapeake Bay are highly bioturbated. The prevalence 
of bioturbated sediments have been found in other areas (}1oore and Scrutton 
1957, Rhoads 1967, Robbins et al. 1979, Howard and Frey 1973). The density 
of biogenic structures of living animals is highest in the top 2-3 em but 
structures are common to 15-20 em and have been observed beyond 50 ell\. 
This would indicate mixing to be extremely rapid near the surface and to 
be considerably slower deeper down. This is precisely what Aller and 
Cochran (1976) found when measuring biological mixing rates of Long Island 
Sound sediraents using 234Th/238u ratios. 

Back-filled burrows occur below 5 em down to depths of 40 em or more. 
These structures have several implications for the geochemistry of pore 
waters. First, they represent an avenue for rapid subduction of high water 
content, high organic content, surface material without the usual slow 
compaction and decay process normally associated \-'ith slow burial. 
Secondly, these back-filled burrows repr·esent areas of high bacterial 
activity which may strongly influence the chemistry of pore water. 
The geochemist must compensate for this type of heterogeneity by either 
taking larger samples or more replicates. For instance, a small diameter 
core taken in the middle of a back-filled burrow would yield different 
results from one taken to either side of the burrow. 
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An important trend evident in the radiographs, that has geochemical 
implications, is that muds tend to have a more tube or burrow orientated 
community while sands have a more mobile fauna, thus causing a more uniform 
bioturbated sediment fabric. Howard and Frey (1975) noted the same thing 
for Georgia estuaries. Aller (1978) hypothesized that a sedentary fauna 
would develop horizontal gradients as well as vertical gradients in 
sediment chemistry while with mobile fauna only a vertical gradient would 
be present. 

Howard and Frey (1973), in studying nine Georgia estuaries, concluded 
that biogenic influences decreased with salinity and deep channel areas. 
~~ny of the least bioturbated areas were in deep channels (Station 82 and 
86). Periodic summer anoxia prevents the establishment of a permanent 
benthic population. This study only examined the lower Bay (south of the 
Potomac River) but comparison with the concurrent study of biogenic 
structures in the upper Bay by Maryland Geological Survey (EPA contract 
R805964) shows a lowering of bioturbation levels in the lower salinities. 
This is not surprising since number of individuals and species collectad 
differed by an order of magnitude. Winston and Anderson (1971) in a study 
of bioturbation of a New Hampshire estuary concluded that the lower rate 
of biological mixing in the lower salinities was due to lower numbers of 
the polychaete Nere1s. Depth of mixing may be different for the tw:'l areas 
based on Pb 210 analysis by Goldberg et aL (1978). They concluded that 
mixing by invertebrates occurred in the top 5 em in the upper Bay wh~le 
it occurred to 30 em or more in the lower Bay. 

Seasonal differences are not possible to differentiate in our x-rays. 
At sedimentation rates on the order of 0.5 to 1 em per year benthic 
populations mix sediments in terms of years, not months. Seasonal 
differences in bioturbation levels have been noted by Cadee (1979), 
Hyers (1977), and Driscoll (1975). The higher water temperatures of 
late summer stimulate the benthos to their highest activity levels. 
Longer term differences jn bioturbation levels, substrate type and 
community composition have been mentioned for Stations 80, 78, and 103. 

C. Sediment Composition 

In this study, sediments examined microscopically exhibited a high 
degree of similarity in the percent abundance distributions of particles 
despite wide differences in grain size information derived from conventiO:l.al 
methods. ~lany of the differences between this microscopic study and 
conventional grain size analyses can be attributed to the destruction 
cf larger organic-mineral aggregates into stnaller mineral components by 
the lat.ter method and the fact that convention S<inalyses are based on 
weight of particles. The microsccpic method is socewhat arbitrary and 
subject to unavoidable variability in technique. It needs refinement to 
be more quantitative and to detect differences one feels must exist. This 
criticism is also raised by other workers (Johnson 1974, Hughes 1979). 
Despite its shortcomings, the microscopic method w~y more realistically 
characterize sediment structure and complexity as it exists in the field, 
than do standard grain size analyses. 
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All of the particle types found in this study have been found in 
similar studies by Johnson (1974, 1977), ~~litlatch (1974, 1976), Ronan 
(1978) and Hughes (1979). As with the other studies miner3l grains and 
organic-mineral aggregates dominate over all other particles. An average 
oi 69% .of the particle species showed a positive reaction for the presence 
of organic materiaL In a similar environment Johnson (1977) found 
stained particles nade up 61% of the total, and in a study of sediments 
in St. Margaret•s Bay, Nova Scotia Hughes (1979) found stained particles 
comprised 66% of the total. 

A significant finding in our study was the large numbers of fe~al 
pellets found in all sediments. Risk ana ~wffat {1977) found that high 
populations of }1aco:n.a balthica could incorpo.rate up to 28 cc/m3/yr of 
sediment into fecal pellets and pseudofeces. The binding of fine mineral 
grains into larger fecal pellets (pelletiza.tion) has profound effects on 
the geophysical properties of sedimer.ts. Pe·lletizatipn causes water 
content to increase and conpaction to decrease, resulting in a more easily 
resuspended sediment (Rhoads & Young 1971; Driscoll 1975). This results 
not only in transport, but increased surface area for exchange between 
sediment and the water column, an important feature in nutrient and 
geochemical cycling (Rhoads 1973). 

A second effect of pelletization is increased sedimentation. 
Suspension feeders remove very fine particles which would not ordinarily 
settle out due to the hydrodynamic regime and bind them into larger, nore 
easily deposited fecal pellets (Haven and ~wrales-Alamo 1966, Risk and 
Hoffat 1977). Finally, pelletization may stimulate bacterial gro~th 
(Hargrave 1976, Newell 1965). This is important because the metabolic 
process of bacterial deconposition of organic material governs most of 
the important geccheoical reactions in sedim~nts (Berner 1976). Gordon 
et al. (1978) found that oil levels in sedimen~·.; decreased by the increasec 
bacterial degradation st~ulated by the activities of the polychaete 
Arenicola. 

Insignificant vertical differences in sediment composition have been 
attributed to homogenization thru bioturbation (Johnson 1977). Several of 
our stations reveal the lack of bioturbation and so it seems impossible 
the lack of vertical sediment changes are due to this process. Forces 
which coagulate miaeral grains and organic debris, as well as encrustaticn 
processes are .,.i••espread within the sedii1ll!llt. Surface material incorporated 
at depth does not change significantly,-at least within the sensitivity 
of our methods. 

D. The Relationshit: Between Pore t-iater Chemistry and Nacrobenthos 

J~rgensen (1977), in a study of sulphate reduction in Li~fjorden. fc~~a 
constant sulphate values in the pore water in the upper ten centimeters of 
the sediment. This was attributed to the macrofauna, which would p~p 
overlying waters into the sediments and thus decrease the concentration 
gradient existing oen;een the water and pore wa tcr. He also discovered :1 

great deal of difference bet~o>:een replicate cores. This w.Jy h;:~ve been due t._., 
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macrofauna density differences. In this study, the types of sulphate 
profiles measured in cores were generally related to faunal depth 
distribution profiles. Cores with faUna limited to the upper 5 em generally 
had decreasing sulphate profi~es. while increasing or erratic profiles 
were observed in cores with larger populations and a greater proportion 
of deep-dwelling fauna. 

Fenchel (1969) ~ttributed hetero&eneity of Eh measurements to worm 
burrows. Goldhaber et al. (1977) stated the necessity of taking large 
samples to integrate ~1 the heterogeneity caused by macrofauna burrows. 
Aller and Yingst (1978) detailed this heterogeneity in their chemical study 
of the burrow of the polychaete Amphitrite orna'!:a. Burrows are lined with 
rich organic material that enhances bacterial decomposition. Extremely 
high rates of sulphate reductiOn take place along the outer wall while 
aerobic conditions prevail ~ong the inner wall, setting up strong 
concentration gradients. S~phate is continuously supplied by irrigation 
as well as by the flushing out of dec~osition products. We have seen 
evidence of these microenvironments in our samples. A thin black lining 
surrounds the light colored halo of oxygenated sediment of many tube and 
burrow dwellers. 



VI. MECHANIS1:IS OF TOXIC TRA.'.;SPOP.T BY MACROBENTHOS 

Macrobenthic organisms can affect the distribution of toxic materials 
by solid phase mixing (toxic materials adhering to sediment particles) or 
liquid phase.mixing (toxic materials dissolved in pore waters). 

Mobile dep9sit feeders mix and transport yarcicles during their feeding 
and burrowing activities. Sheldon and Warren (1966) note that sand may be· 
physically transp..:>rted in the sto;;:::achs of fish and crustaceans. Several 
w"'rkers (Rhoads 1963, 1967, Gordon 1966. Mangum 1964) have measured rates 
of particle mixing of common marine invertebrates of the Atlantic and found 
their mi.xing rates to exceed annual sedimentation ra1:es several times. 
One animal in particular. Clymenella torauata, studied by both }~ngum 
(1964) and Rhoads (1967) is particularly important: because of its feeding 
style and depth of influence. Ch-nenella is a maldanid polychaete which 
builds a sand tube extending dow~ 15-20 em. It feeds at the bottom of its 
tube and defecates on the surface; hence the term "conveyor belt species" 
(Rhoads 1974). This animal is quite abundant: in the lower Bay and it caa 
resurface material 25-lOOyears old depending on local sedimentation rates. 
Robbins et al. (1979) detailed the effects of a "conveyor belt species" 
{an oligochaete found in the Great: Lakes) by sprinkling radioactive 137cs 
on the surface sediments in an aquariun fiil(:d with oligochaetes. Initially 
the layer of 137Cs was buried until it reached the feeding level where it 
was resurfaced again. Some esca?ed feeding. but overall the effect was 
continuing process of burial and resu·:facing. 

Animals may also indirectly alter the probability_ of particle movement. 
Large tube. dwelling polychaetes 100und sedil.'!ents, exposing them to higher 
.current velocities (Newman et al. 1970). Tubes of benthic animals have been 
k.not.'Tl to bind and stabilize bott.o:a sediments (Fager 1964, Mills 196 7, 
Featherstone and Risk 1977). Tubes can trap fine materials~ increasi::tg 
the sedimentation rate (Lynch and Harrison 1971}. 

Hobile deposit. feeding bivalves, by pelletizing the surface sediments, 
proJuce a porous surface allowing for greater water content (Rhoads and 
Young 1971)~ This decreases critical thresheyld velocity for resuspension 
and increases the opportunity for sedi::::ent-'..rater exchange so import<Jnt in 
nutrl.ent cycling (Rhoads 1973). 

Pellet production affects size distribution and settling 
velocities. Pelletization increases sedinentation rates (Risk and Hoffat 
1977, Verwey 1952) and in some cases biodeposits exceed other sedimentary 
pathways (Prokopovieh 1969). Populations of suspension feeders trap fine 
materials froc the water .column and process them into larger fecal pellets. 
}lcC.Hl (1979} measured settling velocities of fecal pellets and their 
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constituent particles and found an increase of two orders of sagnitude in 
settling ~~en the particles are pelletized. 

Peller.: production indirectly affects the chemistry of illlt.erstial 
waters. Fecal pellets provide an excellent substrate for en.;anced bacterial 
growth (Xewell 1965). Other studies have linked macrofauna activity and 
bacterial activity (Briggs et al. 1979, Tunnicliffe and Risk 1977). Since 
bacterial zetabolism is the controlling action for many CEe=1cal species 
(Berner 1976), this enhancement by macrofauna on bacteria indirectly 
influences the chemistry of pore waters. Two studies have found that 
the activities of deposit feeding polychaetes increased bacterial 
degradation by stimulating microbial metabolism (Gordon et al. 1978. 
Gardner et al. 1979). 

Benthic animals significantly affect pore water profiles by irrigation 
of their dwelling structure. Rhoads et al. (1978) found irrigation rates 
were an order of magnitude greater than particle reworking rates. Jj!)rgensen 
(1977) and Goldhaber et al. (1978) both note that macrofauna irrigation may 
be responsible for the homogeneou~ distribution of su.lphat:e in the upper 10 
em. Irrigation increases oxygen penetration (J~rgensen 1977, Rhoads et a1. 
1978). Increasing oxygen has the effect of lowering pE~ increasing Eh and 
decreasing phosphorus and ammonia (Khalid et a1. 1973). 

Studies documenting the effects animals have on chemical profiles are 
increasing. Bowen et al. (1976) and Livingston and Bo\Oen (1979) cit:e 
bioturbation as controlling transuranium nuclide distribution. Even 
redistribution of 137cs at a 2800 m radioactive disposal site by macrofauna 
is reported (Dayal et al. 1979). These activities have lead scientists to 
construct: bioturbation mixing models (Goldberg and Koide 1962~ Berger 
and Heath 1968, Guinasso and Sc~inck 1975. Aller and Yingst 1978, Aller 
1980, Hutson 1980) necessary for a complete model of traPsport of toxics 
within and out of the sediments. 
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VU. ~!ANAGEMD!T CONSIDE...~TIONS AND FLl"fUR.E RESEARCH NEEDED 

The crtL"< of this report to managers is that macrofauna! animals are 
abundant in the lower Chesapeake Bay sediments and play a major role in the 
movement of sediment~ which in turn influences the distribution and fate of 
toxic nater~als. The magnitude of animal activities may change from mud to 
sand and from oligohaline to polyhaline habitats. Effects also differ for 
different communities of animals (sedentary vs. ·mobile, shallow infauna vs. 
deep infauna). In considering the sediment fluxE!s in the lower Bay it is 
then essential to fact:~;r in the ·effects of the dynamic macrofauna. 

Animals mixing sedicents and altering sediment movements have several 
:il::l.plicatj.ons to management decisions. P.:>llution or other disturbances 
usually :..nduce the development. of benthic cocmt:nities which differ from 
those inhabiting undisturbed b<>ttom.s. According to Rhoads et al. (1978) 
quick colonizing surface dwellers are favored under disturbed conditions. 
Deeper dW'elling species are usually not colonizers and may require years 
to reestablish populations. The loss of deep living benthic animals 
decreases the depth of bioturbated sediments and may mean the loss of 
nutrients for recycling. Hale (1975) indicatea the benthos to be the 
oost ~ort:ant source of nutrient regeneration to ~arragansett Bay, 
contributing to the Bay's high ?roductivity. Our large seafood industry 
depends on the high productivity of our Bay and any activity that would 
cause a change in regeneration of nutrients should be carefully evaluated. 

Another consideration is that any model predicting the movement of 
t:oxic aaterial within the sediment or between sediment and water must have 
a biological mixing coefficient:. Models without such a coefficient may 
erroneously predict permanent burial of a harmful toxin within a short time. 
Dayal et al. (1979) found 137cs redistributed primarily by bioturbation at a 
2800 5a nuclt~a-c was':e disposal ,;ite. !-tanagers should realize that benthic 
an~ls. unlike man, do riot all~ things to be buried and forgotten. 

Benthic animals may affect dredge h1aterial movements. Engineers may 
predict:, based on hydrodynamic regine and conventional grain size distri
but.ion .<:.nalysis. where dredged I:laterial may eventually settle. Unfortu
r:zte!::-. spoil sedi::~ents passi:Jg over an oyster reef might be deposited as 
larger fecal pellets which A'ould accumulate instead of being transported. 
If this was polluted dre~ged material. an oyster reef could be contaminated. 

:-".acrobenthic organi8::15 are inportant in unde>:'standing the distribution 
and fate of to;dns, and in formng h}-potheses on the possibltc! effects and 
transformation of toxicants. :.ork is nov needed to establish biological 
r:ux:ms, rates for the incor"floration of animal effects into wodels predicting 
the :::::o-..·e:::Jent: of to:dc substances. These rates should be w.easured using. · 
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different communities, var)•ing temperatures, and under different.stress 
levels. Sampling for chemical profiles should be scaled to reflect burrow 
sizes and densities, both of •.;hich impart a small scale neterogeneity to 
the chemical environment. 
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Phylum Cnidaria 
Class Hydrozoa 

Appendix A 
Species List 

Sertularia argentea Linnaeus, 1758 
Class Anthozoa 

Anthozoa sp. 
Family Edwardsiidae 

Edwardsia elegans Verrill, 1869 
Family Cerianthidae 

Ceriantheopsis arnericanus (Verrill, 1864) 
Pbylum Platyhelminthes 

Class Turbellaria 
Turbe1larians 

Phylum Rhynchocoela 
Class Anopla 

Family Tubulanidae 
Tubulanus pellucidus (Coe, 1895) 

Family Lineidae 
Cerebratulus lacteus (Leidy, 1851) 
Nemertea sp. 

Class Enopla 
Family Amphiporidae 

Amphiporus bioculatus (Mcintosh, 1813) 
lunphiporus sp. 

?~ylum Ectoprocta 
Class Gy~olaemata 

Family i-Jalkeriidae 
Aeverrillia amata (Verrill, 1874) 

Family Nembraniporidae 
Xe1:~branipora sp. 

Family E1ectridae 
Electra crustulenta (Pallas, 1766) 

r~ylu."!'! Phoroni~ 
Phoronis sp. 

?hylum :01ollusca 
Class Pelecypoda 

Family Nuculidae 
Nu~ula proxi~~ Say, 1822 

Family :\ucu.lanidae 
Yoldia limatula (Say, 1831) 

Fani lv ,\rcic!ae 
Anadara ovalis (Bruguiere, 1792) 
Anadara transversa (Say, 1822) 

Family-}1ytidae 
Mytilus edulis Linnaeus, 178~ 

Family Lepto.nida•~ 
Lcptonid 
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Appendix A Species List (continued) 

Phylum Hollusca (continued) 
Faruly :!ontacut:idae 

Ali~ena elevata (Stimpson, 1851) 
Family Lucinidae 

Lucina J::ulti1ineata Tuomey and Holmes, 1857 
Family \'eneridae 

Ga~ ue~a (Totten, 1834) 
Y~rcenaria ffiercenaria (Linnaeus, 1758) 
Pi=ar ~orrhuana (Linsley, 1848) 

Famly :!actrid'le 
Ht!linia lateralis (Say, 1822) 

Facily Tellinidae 
:~co~ mitchilli Dall, 1895 
:8cc=a bdlthica (L., 1758) 
Tellina agilis Stimpson, 1858 

Family Solenidae 
Ensis directus Conrad, 1843 

Family :1yacidae 
~ arenaria (Linnaeus, 1758) 

Fa~ily Lyonsiidae 
L~cnsia hvalina Conrad, 1831 

Family ?andoridae 
FandJra trilineata Say, 1822 

Class Gastropoda 
Fanily Caecidae 

~aecu~ oulchelum Stimpson, 1851 
Fa:::;.ily Ca1yptraeidae 

Cre?idula plana Say, 1822 
Far:J.ily ";aticid;e---

Xatica ousilla Say, 1822 
Far:J.ily Columbellidae 

Anachis translirata Ravenel, 1861 
~Ut:::-ellalunata (Say, 1826) 

Far:J.ily ~~elongenidae 
Eus,con carica (Gme1in, 1790) 

Family ~;assar idae 
Xassarius trivittatus (Say, 1822) 

Fa::tily Turridae 
~!.a'l::elia cerina Kurtz and Stimpson, 1851 

Fa::~ily ::yr~r::.ide.i.i.f"dae 
_OC.:-;::.toni.J JE.p~ Say, 1822 
Ocostonia sp. 
T·:~~-~·~i!_!.1. i~'!terr~pta Totten, 18·35 
Tu::-~onilla stricta Verrill, 1874 

Family ~cteonid~e 
Acteon pun~tostriatus C. B. Adams, 1840 

Fami !.:; ?.i:tus idae 
Retusa canaliculata (Say~ 1822) 
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Appendix A S?ecies List (continued) 

Phylum }lollusca (continued) 
Fa:lily Sca:;:;handridae. 

C"!ichaa alba Brown, 1827 
Fazily Cor~idae 

Dor~cella obscura Verrill, lS70 
F~ily Cratenidae 

Cra~cn_a kaoruae }~reus, 1957 
Phylum Annelida 

Class Poly~eta 
Fanily ?olygordiidae 

Poly~crdius sp. 
F=i.ly ?:Oyl!odocidae 

Phyilodoce arenae \-.'ebster, 1S79 
P~vllocioee mucosa Oersted, 1~: 
Par~itis S?eciosa (Webster, 1870) 
Ete~e ~eteropoda Hartman, 1951 

Fanily ?ol~~oidae 
Le:Jic=etria commensal is \\ebster. 1879 
~e?iCc:':lot•rs sub1evis Verrill. 1973 
F~r~ ex~~(Grube, 18~0) 
:ia=rctnoe sp. A 

Fa=ily Cn~:sopetalidae 
B:.a-"'-ania goodei \•:ebster, 1884 
?al~zn0tus heteroseta HartGan. 1945 

Fa::lily G..cy.:eridae_____ . 

Gl~2era anericana Leidy, lS55 
Gl7cera ~ibranchiata Ehlers. 1568 
Cl::cer3 robusta Ehlers, 1S6S 

Fa=ily b?niaciidae 
Gorc~d.?lla gracilis (Verrill. 1873) 
Glyzi::de solitaria (:{ebster, 1879) 

F2::1i:y :~.e;;~r.yidae 
~e~~:>s i~cisa (}~lngren, 1~65) 

~~~ picta~(Ehler~. lS5S) 
Azl3c~~~ircinata (\'errill. lS74) 

F.:::::ily- S~ .. llidae 
Erai::L:. ••ellfleetensis PettHx)ne, 1956 
Sv 1:: is .::arnuta Rathke, 1843 
l"_J:"_':'~_"'r.;ea cornut~ (Agassiz. 1S63) 

::-,-:::o::is ~_:!~ (Hart:::an:-t-Sc?u .. ocer, 1959) 
2-~~=~e cbscura Verrill, 1513 

?.-:.~i:i:.- : il.:;.::-;i.d~H.~ 

A::c:::o;r_r0svlli5 hartr:1anae Pett:ibon;:;, 1966 
!::_- ~,:::;esi Pettibone, 1966 
Siz:~-:-.::r-2 ~ulat;1 (Tread-:~·ell. ~9:.1) 

-::-:..:..~::?..: :1 s p • 

----------
?~: 3.·:-=~s sp. A 
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Appendix A Species List (continued) 

Phylum Annelida (continued) 
family ~ereidae , 

Nereis succinea (Frey and Leuckart, 1847} 
Websterinereis tridentata (Webster, 1880) 

Family Capitellidae 
Capitellidae sp. A 
Capitellidae sp. B 
Heteromastus filiformis (Claparede, 1864) 
!o!ediomastus ambiseta Hartman, 191+7 
Notomastus sp. 

Family Mald~nidae sp. 
Asvchis elongata (Verrill, 1873) 
Praxillela &racilis (Sars, 1861) 
C1vmenella torquata (Leidy, 1855) 
Clymenella zonalis (Vt:!rrill, 1874) 

Family Ophelidae 
Travisia carnea (Verrill, 1873) 

Family Spi:onidae 
Soio filicornis (0. F. Muller, 1766) 
Spio setosa (Verrill, 1873) 
Scoleco:)..epides viridis (Verrill, 1873) 
Prionosuio cirrifera Wiren, 1883 
Prionosoio pygmaea Hartman, 1961 
Prioaospio cirrobranchiata Day, 1961 
Pa~ionospio pinnata (Ehlers. 1901) 
Po.lvdoca li;;ni webster, 1879 
Pdvdora socialis (Schmarda, 1&61) 
Streblospio benedicti :.:ebster. 1879 
Spiophanes bombyx (Claparede, 1870) 
Spiophanes wigelyi Pettibone, 1962 

Family Paraonidae 
Aricidea fragilis }fcintosh. 1885 
Aricidea wassi Pettibone, 1965 
Aricidea ~t~rinae Laubier, 1967 
Aricidea suecica Eliason, 1920 

Far:.ily Chaetopteridae 
.f_:'1aetopteru~ varioEE_datus (Renier, ISO!J) 
Spiochaetopterus oculatus (Gitay, 1969) 

Family Sabel1aridae 

~i> rohvsa :sanguine a (Montaf;l!, 1315) 
F3mily Arabellidae 

(:-!ontagu, 180.',) 
\.;ebster, 1879 
~-Icbster and Benedict. IBS7 
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Appendix A Species List (com:ic::.•1ed) 

Phylum Annelida (continued) 
Family .\:::;Jhinomidae 

Pseudeurvthoe ambigua (:O!onro, 1933} 
Family }'_ageloniuaC> ___ _ 

Nagelona sp. 
Hagelona ~. Hoore, 1907 

Family Grbinidac 
Scolonlos rubra (\{ebsc:er, 13/'1) 
Scolonlos ~tus Verrill, lS~3 
Scolonlos foliosus Hart=an, 1951 
Scolonlos acutus (Verrill, 1873) 
Scoloolos fragili~ (Verrill, 1673) 

Family Cirraculidae 
Cirratulus grandis Verrill, 1.373 
_I~sp. 

Family 0\.'eniidae 
Owenia fusiformis (Dell! Chiaje, 18!.4) 

Family Pectinariidae 
Pectinaria gouldii (Verrill, 1873) 

Family ).r.;?haretidae 
Asabellides ~lata (•.:ebster, 1379) 

Family Terebellidae 
Amphitrite ornata (Leidy, 13~5) 

Loi:::ia !:ledusa (S~vigny, 1815) 
~c_irrus e-;irnius (LeiJy? 125-5) 

Family Sd~el.lida~ 
Sabella nicr0ohthalna \'crri ll, lS73 

Class Oligochaete 
Oligochaete sp. 

Phyl= Arthropoda 
Subclass Ostracoda 

Ostracod sp. 
Subclass ~!alac.:1st rae a 

Order Cuwacea 
Fawily Leuconidae 

Leuco:1 americanus Ziraner. 1943 ----- -------
Family Diastylidac 

~~1r~~~ sm!_!:_l_!_~ Gal~l.dn. 1912 
Order Isopoda 

F~l~il:.~ .:\nth·Jri.~L.le 

~y~th~J~a 2_t~lit(l (Stir:q:rSLlil~ l~53J 

uti_!i~_:_t_!_~ra !:E~.!_!:_:.~ (H:1r;e-r. lS~:)) 

Fanily Idcteidae 
Chiri:.!ot.:.:> ~·.!.eea (Say. lSU) 
EJotea !:E_0_:J_!-l~~ (Say, 181.3) 
f.richsm~dLl filiforr.Ji~ (S:1:;. :h:•J 

Order A::~!'llipoda 

Fanilv :M~-:peli~;cir.Lle 

~3'e lJ2..~~ ::E_~J.J-~~ ~li 1l s. EiJ::. 
~"'1th~lisca ~joru~ ~·Iill~~ 1~63 

.\r::E~~l isc.'. ~_t:·rr:_!_~~-~ ~!ills, l'J'Ji 
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Appenclix A Species List {continued) 

Phylum Arthropod~ (;::ontinued) 
Family Corophiidae 

Cc .. -onhiu:: tubercul.Jtu:z Shoe_~;:t!r,. 1::1:~..:;. 

Erichthonius brasilier:sis D:;.:1a. lo55''-· 
Uncioia irrorata Say, ISIS 
Lnciol.2 serra~a Shoemak~r~ 19~5 
-~-;- Cissi::iflis Sh::>eDaker, l9..:i2 

Family Ga=aridae 
car~ ~ucronatus S3y. lSlS 
Elas~opu~ laev~~ Smith, Ie/J 
Helita nitida Smith, 1373 

Family Lilljeborgiidae 
Id•Jr.ella sp. 
ListrieE.a ~men~Jl:le !'!ills. 1?6~ 

Family Oediar0tldae 
~foncculOd~s edw-ardsi HJl::es .. 1~;)3 

Family P~1otid.:w 
Phc:.:is de~.!=ata Shoem:1~..:r, 19:0:) 
Leptoc~eirus plumulosu~ Shoe~~er, 

~amily F hexo.:-,_.;pha 1 idae 
Trichc·p~o:·:us epist~ Sou~{i~:c ... 

Family Pleustid~e 
Pleus;·:::tcs r:1_~1.E_er (Batck, 1S6l) 

Family ~tenot~:cJidiJe 

!~!~t!:":'.~t~2._?_~_l_~ s~~.£~~ (::vl~cs .. :.·.:;..)]} 
Famil~ Ca?r~llidae 

~c.-l!a .~,Jynan__!:_~ Lt...~J..:;,~ _:.).!_: 

~-~~~__._:_2::--~ ~ l :1 _tcrn:_~_.2_ ~!dy~r.. 1 -:._· _., 

Order ~!ysidac<;.l 
F~mily ~ysidae 

Ord2r Deca?oda 
F<tmily 01:yr~c!es· 

~~·.!:i~~ _:_0ic~lj! '..:illia:-2s, :9SS 
Fa~ily Cra~~onid~1c 

C z.::~~ ~1' _t:_e E-..:s_p i n.:_)_:~ ~ S~! : .. ~.. : ~ l 3 ) 
F2.~nily L"?u·~ehi i:.:ae 

~po·.:\.:~i~ a;""f~-~-__:<..;_ (~ay. iSlS) 
Family Calii~~assid~~~ 

Far:1il~,~ P,1:.::·.1r L.2 ·lt.~ 

r_,:::~::_:l!~:~ :_ .. _:..:.:J l:_::_r1::1~- ~.~::... i ;; 1-; 
Far:1 i 1 ~: >~-i; ~c:.~~( 

LiD ~~1i~! ~·!~i.t d. ~·1i 1~1t:·-:~.:~~,u:-.:.:; .... ~:; .... -------
Fa::1i1y -·~tr-~~hi~~~c 

;~__:~,-,~~!__::'~);~.._; tt_':·:.ir!:i :-;;!Vi {5=:-_iti:,. :~..-..~~ 

Fa:-:1i L:.: Pi:-1;-:crh·_·rid.Ie 

J' i::n i :-:.! 
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Appendix A Species List (concluded) 

Phyl~ Echinodc~~t~ 

Class Ophiuroidea 
Faraily Ophl.ode~! i•lae 

Micropholis ~ {Stitlpson, 1852) 
Class Holothuroidca 

Faeily Cucumariida~ 
~~ briarcus (LeSueur. 1824) 

Phyluo Chordata 
Class Ascidiac..ea 

Family Botryllidae 
Bo~~llus schlosseri (Pallas, 176&) 

Family ~!olgulid•h~ 
Molgul~ oanhattensis (DeKay. 1843) 

3 



Appendix B 

Species and Abundance data for each station collected 

du~L~g the 9/78. 4/79. and 6/79 sampling cruises 
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Taxon 

Nollusca 
Mulinia lateralis 
Retusa canaliculata 

Crustacea 
Amoelisca abdita 
Edotea triloba 
Leucon arnericanus 

Polychaeta 
Glycinde solitaria 
Loimia medusa 
Nereis succinea 
Paranaitis speciosa 
Paraprionospio pinnata 

Station 26 9-78 

Box core section (em) 

,.,,_.,.,,;~~~· ,,,,,,,.~,,~~-- ~·.,.·~-. .,~.,.,,.~ 
---·-~,--· 

o-s s~1o 1~15 15-20 2~2s 2s-Jo 30-35 35-40 40-4S 

8 
1 

S6 1* 
2 

86 1* 

2 
1 
3 
1 
7 

* conta~~nation from surface 

10. 



Station 27 9-78 

Taxon o-s 5-10 10-15 15-20 2G-25 25-30 

Hollusca 
Ret usa canaliculata 6 

Crustacea 
Ampelisca abdita 2 1* 
Listriella clvmenellae 1 1 

Po1ychaeta 
Ancistrosvllis hartmanae 1 
Clvmenella torguata 2 
Glvcera dibranchiata l 1 
Glvcinde solitaria 1 
ParaErionospio oinnata 5 
Pseudoeurvthoe atr.bigua 1 4 6 
SEiOJ:!hanes sp. 1 
Spionidae 1 

Phoronida 
?horonis sp. 1 

* contamination from surface 

11 



Station 28 9-78 

Taxon o-5 5-10 1Q-15 15-20 2Q-28 

Nollusca 
.Anadara transversa 2 

Crustacea 
Pinnixa retinens 1 

Po1ychaeta 
Chaeto::>terus variopedatus 1 
Clv:::enella torguata 1 
Glvcera dibranchiata 1 
Glvcinde solitaria 1 1 
!>faldanidae sp. 1 
Nereis succinea 3 
ParaprionosEio Einnata 6 
Pseudoeurvthoe ambi~ua 1 1 9 19 

Ph or onida 
Phoronis sp. 2 

12 



Station 29 9-78 

Taxon Q-5 -5-10 1D-15 15-20 

Ne.liertea 
Cerebratulus lacteus 1 1 

Ho1ll.;sca 
!psis directus 1 
.!-'.ulini<' lateralis 2 
!Jdostomia inpressa 1 
Retusa canaliculata 4 

Crustacea 
AmEelisca abdita 5 2* 
A.-:1pelisca verrilli 6 ):< 

c::ranthura EOlita 1 
Ostracod 2 

Polychaeta 
Ancistrosyllis hartmanae 1 
Drilonereis longa 1 
Glvcera dibranchiata 5 1 
Loioia medusa 1 
Orbiniidae sp. 2 
Pse•1doeu rvthoe arabigua 2 1 
Scoloplf's rubra 2 
Terebe1lidae sp. 1 
Tharvx sp. 1 

Phoronida 
Phoronis sp. 5 

* contamination from surface 

13 



Station 30 9-78 

Taxon 0-5 5-10 10-15 15-20 20-25 25-30 

Hol1usca 
Acteon 2unctostriatus 1 
Bivalve sp. 1 

Crustacea 
Amoelisca abdita 3,080 6* 6* 3* 
Edotea triloba 19 
Leucon aQericanus 5 
Helita nitida 1 
Neonvsis americana 1 
Ostracod 3 

Polychaeta 
Gl:zcinde solitaria 2 
Loimia medusa 2 1 
Nereis ~cinea 25 1 
Paraprionos2io pinnata 1 

* contamination from surface 
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Station 31 

Taxon 

Po1ychaeta 
Prionospio sp. 
Pseudoeurythoe ambigua 

* contarrdnation from surface 

15 

0-5 5-10 10-15 



Station 32 9-78 

Taxon 0-5 5-10 10-15 15-20 

Ho11usca 
Anadara transversa 2 1* 
Ret usa caualic.u1a ta 1 

Crustacea 
AmEelisca abdita 7 
Leucon americanus 1 
Listriel1a clymenel1ae 1 1 
Ostracod 1 

Polychaeta 
Clymenella sp. 1 
Glycera dibranchinta 1 
Orbiniidae sp. 1 
ParaErionosnio Einnata 3 
Pectinaria gouldii 2 1 1* 
Praxillela gracilis 1 
Pseudoeurythoe ambigua 1 
Si8ambra tentaculata 1 

* contamination from surface 

16 



Station 33 9-78 

Taxon 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 

Crustacea 
Unciola irrorata )* 

Polychaeta 
Nereis succinea 2 
Pseudoeurythoe ambigua 1 

* contamination from surface. 

17 



Station 34 9-78 

Taxon 0-5 5-10 10-15 15-21 

Hollusca 
Odostomia sp. 1 
Ret usa cana1iculata 5 

Crustacea 
Neomvsis americana 1 
Pinixa retinens 1 

Po1ychaeta 
Ancistrosyllis sp. 1 
Glvcinde !oiOlitaria 5 
Haldanidae sp. 1 
Nereis succinea 1 1 ----
Orbiniidae sp. 1 
ParaprionosEio einnata 12 5 1 
Pseudoeurvthoe ambigua ' .L 

18 



Scation 35 9-78 

Taxon o-s 5-10 1Q-15 15-20 20-25 25-30 3Q-38. 

Ho1lusca 
Anachis trans1irc:.ta 1 
A11adara transversa 2 
Ret usa canaliculata 6 1* 
Turbonilla interruEta .i. 

Crustacea 
Arrmelisca abdita 20 1* 
Coronhium sp. 1 
Listriella clymene11ae 1 
Xeo:JVsis americana 1* 
Ostracod 2 
Pinni:--..a chaetopterana 1 
P. retinens 1 

Polychaeta 
Cl v:::enella torguata 3 1 
Glvcera americana 1 
Goniadidae sp. 1 
Har::'-Ot:hoe sp. A 1 
Nepntyiche sp. 1 
Noto1:1astus sp. 1 
Paleanotus heteroscta 1 
Pa!':anrionosEio Einnata 2 
Pectinaria !,;ouldii 5 1 
Pseudoeurvthoe ambigua 1 2 1 

Ec!1incdernata 
~-li::ro?holis atra 1 

* ..:::mtar.~ination from surface 

19 



Station J6 9-iS 

Taxon o-s 5-10 lD-15 15-20 

Mollusca 
An.:1dara transversa 76 
P..et:usa. ca"'al icul.:>ta J 1* 
T u rbon ill..1 intcrru2r:a , .. 

Crustacea 
An_eeUsca abdita :; 
,\.":1pc l isca vadoru::. 3 
,\.-:eel isca verrill! s 4 
C<Jr'•>ph i u:n tubercut-.O:·•:n 3 
E<.!otc..t t ri lob.> 1 
Ostr.1co_d ___ J 

Pol~ch.u;~ta 

.l..::::~ph-1 ret id~le 1 
Cirr.nulidae .;p. :! 
Sephtyidae sp. 1 
!\:f·r~is succinea 8 
P~1r"'1pr ionoSI·iO rirmata 1 
I'cctin.tri.l gyuld ii 1 -----?0 1 v•."t'rd i u.:;. sp. 1 
Pse~~~Jocurvtho~ a~ I l 1 
S.lbt' 1 LH l.1 vulg.c1ris 16 
Th.tr\'l< !!p • 3 

.\.sc id.1cca 
~..!'~ 1_;,::_! l.l l!l.;tnh.H:tc:-nsis 9 ----· -

• cont.l::lin~lt ion from l!IUff.lC(' 

20 



Station 37 9-78 

Taxon o-s 5-10 10-18.5 

Nollusca 
Hul.inia l:lt<:'r:Jlis 2 

Crustacea 
:_ltcor.~vsis a:;:ericana 6 1* 

Polychaeta 
Amph.:.tret idae sp. 1 1 
Ancistr,}svllis h;.~rtr.un.'te 1 

~· j on,:-s i 1 
Bhaw.msa r:oodes i l 
Dr il onere is long~ 1 
Gl veer a dihranchi:lta 1 1 
Para;:rionos£io .£.!.!~ 3 
Pscudoeun·thoe anbi;;ua 4 2 

Phoronida 
Phoronis sp. 1 

* contar.~in.ltiun irom surface 

21 



Station 33 9-78 

Taxon o-s 5-10 lQ-15 15-20 20-25 25-30 30-35 35-40 4Q-51 

Hollusca 
~iulinia lateral is 2 

Crustacea 
Ostracod sp. 1* 

Polychaeta 
Glvccra aoericana 1 
Clvcinde solitaria 1 
Loir:~ia !:led usa l 1 
Paleonotus !ict.::roseta 1 
Paraj2riono«£iO pinnata 1 8 3 
~naria ~ouldii 5 3 
Pscudaeurvthoe a:::bifiU<l l 

22 



Station 39 9-78 

Taxon 0-5 5-10 10-15 15-20 

Hollusca 
Turboni!la interr.upta 1 

·Crustacea 
Ar.li>~lisca verrilli 2 
Callianassa atlantica 1 
Pinnixa chaetopterana 1 1 
Pinnotheridae sp. 1 
Ptilanthura tenuis 3 
Trichoehoxus e2istomus 2 1'• 1* 

Poly chaeta 
Ar<Jbellidae sp. 1 
Cirratulidae sp. 1 
G1ycera dibranchiata 1 
G1ycera sp. 1 1 1 
NeEhtvs sp. 2 
Orbiniidae sp. 1 
Paleanotus heteroseta 1 
Paraonidae 1 
Phyllodocidae 1 
Pseudoeur\·thoe ~mbigua 1 

Echinodermata 
Hicropholis ~ 1 

* contamination from surface 

23 



Station 40 9-73 

Taxon o-s 5-10 10-15 15-20 zo-zs 25-33 

Hollusca 
Act eon Eunctostriatus 1 
An.1dara transversa 1 1* 
Busycon carica 1 
Ens is directus 1 
Ocostomia impressa 1 
P~tusa canaliculata 6 

Crustacea 
Ampelisca verrilli 1 
Anthuridae sp. 1f< 
Listriella clv~nellae 1 1 
Pinnotheridae sp. 1 
Unciola irrorata 1 -----

Polychaeta 
Ar.lphinomidae sp. 1 
Capi tellidae 1 
Glvcera aoericana 1 l 
Harmothce sp. A 1 
~faldanidae sp. 1 1 2 1 1 
Nereis succinea 1 
Paleanotus heteroseta 1 
Phy llodocidae 1 
Pseudeurythoe ambisua 2 11 2 1 
Sabellaria vulgaris 5 

Echinodermata 
Hicropholis ~ 1 

Phoronida 
Phoronis sp. l 

Ascidacea 
~!olgula manhattensis 1 

* contamination from surface 

24 



Station 41 9-78 

Ta."<on o-5 5-10 1Q-15 15-20 2Q-2'• 

}bllusca 
Anadara transversa 11 2* 
Odostomia sp. 1 

Crustacea 
Ampeliscidae sp. 1 

Po1ychaeta 
Ancistrosv11is sp. 1 
Heteromastuq filiformis 1 
}!a~danidae sp. 1 
Nereis succinea 6 
Paleanotus heteroseta 1 
ParaprionosEio Einnata 1 
Pectinaria gouldii 4 
Pseudoeurvthoe ambigua 2 1 1 1 1 
Sabellari~ vulgaris 4 
Spionidae sp. 1 

* contamination from surface 

25 



- # 

Station 42 9-78 

Taxon 0-5 5-10 10~15 15-20 20-25 25-30 30-36 

Ho1lusca 
Anadara transversa 1 
Nulinia 1ateralis 1 
Yo1dia limatula 1 

Po1ychaeta 
Glvcera americana 1 
Haldanidae 3 1 1 1 
Nephtvs ~ 4 
Nereidae 1 
Paleanotus heteroseta 2 1 
Phyllodocidae 1 
Pilargidae 1 
Pilards sp. A 1 
Pseudoeurythoe ambigua 1 1 
~a::;anbra sp. 1 

26 



Station 43 9-78 

Taxon o-s 5-10 10-15 15-20 2()-24 

Mollusca 
Aligena elevata 1 
Nucula proxima l 
Retusa. canalicu1ata l 
Yoldia limatula 

Polychaeta 
Capitellid3e sp. 1 
Harmothoe StJ. A 1 
Haldanidae sp. 1 
NeEhtys sp. 2 1 
Orbiniidae sp. 1 
Paleanotus heteroseta 1 
ParaErionos£iO Einnata 3 
Pilargidae sp. 1 
Praxillella gracilis 1 
Pseudoeurv~hoe ambigua 1 1 1 
Sigambra tentaculata 1 

Echinodermata 
Hicropholis ~ 1 

27 



Station 44 9-78 

T:::.xon o-5 5-10 10-13 

Hollusca 
Act eon eunctostriatus 2 
1-fangelia cerina 1 
Hulinia lateralis 6 
Natica eusilla 1 
Retusa canaliculata 57 
Tellina agilis 2 
Turbonilla interrupta 1 

Crustacea 
Neomysis americana 1 
Ostracod 1 
Oxiurostvlis smithi 2 

Polychaeta I 
Arabellidae 1 
Glvcer~ dibranchiata 1 2 
Glvcera sp. 7 1 
Clvcinde ~aria 1 
lfaldanidae 1 
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Station 45 9-78 

Taxon D-5 5-10 10-15 15-20 2Q-27 

}Iollusca 
Busy con carica 1 

Po1ychaeta 
Ampharetidae sp. 1 
Glycera americana 1 
Pseudoeurythoe ambigua 4 3 1 2 
Sco1oplos robustus 1 
Tharyx sp. 1 

Phoronida 
Phoronis sp. l 
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Station 46 9-78 

Taxon 0-5 5-10 1D-18 

l·!o11usca 
Odostomia sp. 1 
~ morrhuana 1. 
Retusa cana1iculata 1 
Telli:la agilis 1 
Turbonil1a interrupta 6 1* 
Yo1dia 1imatu1a 1 

Crustacea 
Anme1isca abdita 7 
Libinia dubia 1 
Paguridae so. 1 
Uncio1a serrata 1* 
Uoo~ebia affinis 1 

Poly chaeta 
Glycera americana 1 
Glvcinde solitaria 1 
Glvcinde sp. 2 
Heteromastus filiformis 1 
A..<:>ychis elon~ata 1 
Paleano~us heteroseta 2 
?ectinaria gouldii 1 1 
Pseudoeurvthoe ambigua 1 1 1 

Nemertea 
Cerebratulus lacteus 1 

Phoronida 
Phoronis sp. 1 

Echinodermata 
Hicropholis ~ I 

* Contamination from surface 
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Station 47 9-78 

Ta."<on 0-5 5-10 10-15 15-20 20-25 2.5-30 30-38 

Hollusca 
Ret usa canaliculata 11 
Tellina·agi.lis 1 
Turbonilla stricta 1 

Crustacea 
AmEelisca abdita 1 
Ostracod sp. 1 
Oxvurostylis smithi 1 
Pinnixa chaetooterana 1 1 

Polychaeta 
Aglaophamus circinata 2 
~~inde so1itaria 1 
Goniadidae sp. 1 
Maldanidae sp. 1 2 
Orbiniidae sp. 1 
Paranrionosoio ,Einnata 2 1 
Spionidae sp. 1 
Tharyx sp. 1 
Terebe1lidae sp. 1 

Phoronida 
Phoronis 1 
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Station 48 9-78 

Taxon 0-5 5-10 10-18 

.Ho11usca 
Hulinia latera1is 2 
Odostomia sp. 1 
Retusa canaliculata 20 
Tellina agilis 1 

Crustacea 
Ostracod sp. 1 

Polychaeta 
G1:ycinde solitaria 3 1 
Loimia medusa 3 
ParaErionosEio oinnata 7 1 
Pseudoeurvthoe anbL::.ua 2 
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Station 49 ~-73 

T:1xon o-5 5-10 10-15 15-zo zo-zs zs-JO 30-35 35-40 40-45 45-so ~5~ 

HollU3ca 
Acte.;,n punctos tri.:lLUS 
fy_gchna..~ 
!-!ace~ b~.ltl}ica. 

~ulinia latera1is 
Retusa canaliculata 
Yol.9.b! li:natula 

Crustacea 
/~oelisca abdita 
Listriel1:1 clvmene~lae 
l:po;c:ebia afiinis 

?olychaet:a 
Aricidea fragilis 
Glvcinde solitaria 
Ha1danidae sp. 

3 
1 
1 
5 
1 

1 

Paleanotus heteroseta l 
Par~prionos?io pinnata 3 
Tnar·;x sp. 1 

Phoronlda 
Phoronis sp. 

* conta1:1ination from surfa.:e 

1* 

1 

1 
l 1 

1 1 
1 

1 

1 

1 1* 



St.ltion 50 9-18 

Taxon 0-3 5-10 1(; ~s 15-22 

~lollusca 

Tellina as.U i~ 3 

f'olych.lCt.l 
Ar.:1bellldae sp. 1 1 1 2 
Ci rr .Jtuliclae sp. 1 
Drilonereis lon~a 2 1 
€: l·; ce r ~1 dibr~mchi.ata 1 
.!:!· rchu.sta 2 
f· sp. 1 
~!:L:e lona sp. 1 
Orbiniid.u~ sp. 1 
Pscudoeurvthoo ~cua 1 
~21..!1.!!~ 1 
SpionidJe sp. 1 

)4 



Station 76 6-7') . 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 30-40 

Platyhelminthes 
Turbcllaria sp. (<1)** 5 1 

Nemertea 
Amehieorus biooccu1atus 41 1 
Am£hieorus sp. 3 
Cercbratulus 1acteus (b) 1 ---

Hollusca 
M.'lCO_;:la balthica (c) 20 4 
Hulinia 1ateralis (d) 15 
~ arenaria (e) 24 
Odostomia sp. (f) 6 
Te1linidae sp. 2 

Crustacea 
Ampe1isca abdita (g) 1106 15 15* 21* 9* 1* 3* 
Edotea triloba (h) 3 
G.:u::.m;:t ru s mucronatus (i) 130 1 3* 4* 1* 
Leucon .1r:1ericanus (j) 4 
}lelita nit ida (k) 103 5 3* 2* 

Polychaeta 
Eteonc hcteropoda (1) 3 
Glvcera <1rnerlcana 1 
Glycera dibranchiata (m) 1 
Glvcinde solitarla (n) 84 
Heteromastus filiformis (o) 13 3 
~!ediomastus nmbis~ (v) 2 2 
~ere is succinea (p) 270 3 3 1 2 
Pnranrionospi~ pinnata (q) 5 
Pcctin."lria souldii (r) 58 1 1* 1* 
Polvdora lir:n.i ______,_._____ (s) 141 
Scolccole~ viridis (t) 2 
_?col:.:rlos i_~;_il is_ 2 1 
St r~·blcls t) io benedicti (u) 305 1 101< 6* -----

Olir,ochaeta sp. 5 1 
dC~1d Hvdr<1id :~t (m) p 

* contilmination from surface 

**letters refer to d:awings in Ai}P~ .. 1Cix c 
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Station 77 6-79 

T<1xon 0-2 2-5 5-10 10-15 15-20 20-30 

Ectoprocta 
!-!enbranipora sp. p 

Mollusca 
Anadara transversa (a) 1 
Lvonsia hva1ina (b) 1 
~!aC004 ba1thica --- (c) 1 
Mulinia lateral is (d) 16 
~ arenaria (e) 1'" 1* 
Odostomia sp. (f) 1 

Crusta.::ea 
Al:!Eelisca abdita (g) 3 1* 
f.~ septems2inosa (h) 1 

Polychaeta 
A;·tcistr:Jsvl1i~ jonesi (i) 1 
Cl v~ene lla torguata (j) 1 
Eteor.e ---- heteropoda (k) 1 1* 
Gh'cera a::~ericana (l} 1 1 
ita r::Al t hoe extenuata 1* 
Hesionidae sp. 1* 
Nereis succinea (m) 14 2 1 
Pectinaria £ouldii (n) 14 1 1* 
Pol V..iora li;;ni 2 1 1* 
Pst?udeurvthoe ambigua (p) 2 1 3 6 14 6 
Si.,:;a_bra tentaculata (q) 1 
Streblosoio benedicti (r) 17 7 1 

01igochaeta sp. 1 

,~ conta:::.ination from surface 
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Station 78 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 2~30 30-40 

Nemertea 
Am:Ehiporus bioculatus (a) 6 
Am:Ehij2orus sp. 2 

Mollusca 
}facoma balthica (b) 8 7 
}lulinia lateralis (c) 10 
~ arenaria (d) 6 
Odostomia sp. (e) 2 
Retusa canaliculata {f) 1 

Crustacea 
Ampelisca abdita (g) 1837 62 30* 17* 6* 2* 3* 
Edotea triloba (h) 12 1 1* 
Gammarus m•1cronatus (i) 28 1 2* 
Leucon amcricanus (j) 345 3 3* 1* 
Helita nitida (k) 73 2 

Polychaeta 
Asabellides oculata (1) 1 
Capitellidae sp. 5 2 1 
Et~ heteropoaa (m) 42 1 
Heteromastus filiformis (n) 7 2 1 
Hediomastus ambiseta (o) 4 1 
Nereis succinea (p) 55 5 
Paraprionoseio einnata (q) 10 2 
Pectinaria gouldii (r) 21 1 1* 
Polvdor~~ (s) 8 1 
Scoloplo~ fragilis (t) l 
Strcblos12io benedicti (u) 

,..,_ 
->..:.) 9 lJ>~ 3* 1* 

Oligochaeta sp. 1 

* contamination from surface 
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.,.._ 
Station 79 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 30-40 

Mollusca 
Macoma balthica (a) 1 1 
H. mitchilli (b) 1 
Hulinia lat~ralis (c) 6 1 
Ret usa canaliculata (d) 1 

Crustacea 
Amoelisca abdita (e) 2 

Polychaeta 
Ancistrosv1lis jonesi (f) 1 
AsabPllides oculata (g) 2 --- ---Eteone heteropoda (h) 12 1* 
Glvcinde solitaria (i) 10 1 
Nereis succinea (j) 4 1 
Para?rionosEio Einnata (k) 11 14 5 1 
Pectinaria gouldii (1) 1* 
Pseudeurvthoe ambigua (m) 3 10 
Scoloplos acutus (n} 2 
Sig~~bra tentacu1ata (o) 1 
Streblosoio benedicti (p) 55 1 

01igochaeta sp. 2 

* conta:::tination from surface 
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Station 80 6-79 

Taxon 0-2 2-5 5-10 l0-1:';: 15-20 20-30 30-40 40-50 

Platyhelminthes 
Turbellaria sp. (a) 1 

Se:1ertea 
Cerebratu1us lacteus {b) 1 2 

Mollusca 
:-!acoma ba1thica (c) 7 9 
~!dinia lateralis (d) 27 2 1* 

Crustacea 
}.:::pelisca abdita (e) 80 2 8* 4* 

Polychaeta 
Etaone heteropoda (f) 7 
Glvcera dibranchiata (g) .1 
Glyce.ridae sp. 1 
Glvcinde so1itaria (h) 1 
Heteromastus filiformis (i) 9 26 7 
~ere is succinea (k) 14 
Paraprionospio pinnata (1) 15 
Pectinaria gou1dii (m) 64 1 '1 ... 

J-

Pseucleurythoe ambigua (n) 1 
Scolecolepides viridis (o) 1 
Sco1oplos fragilis (p) 2 2 
Streblospio benedicti (q) 198 1 2* 2* 

Oligochaeta sp. 4 3 

r - dead hydroid mat 
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Station 81 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 30-40 40-50 

Platyhelminthes 
Turbellaria sp. (a) 2 9 1 .1* 

Nemertea 
AmEhieorus bioculatus (b) 1 
Nemertea sp. 1 

Hollusca 
L:tonsia hvalina (c) 1 
Hulinia lateral is (d) 19 
Hya arenari::t (e) 1 
Retusa canaliculata (f) 2 

Crustacea 
Ampelisca abdita (g) 1 
Edotea tri1oba 1 1* 
Leucon americanus (h) 6 1>~ 

Poly chaeta 
Eteone heteropoda (i) 41 2* 
Glvcinde so1itaria (j) 1 1 
G:tptis brevioalpa 1 
Heteromastus filifomis (k) 2 
Loimia medusa (1) 1 3 1 ---Nereis succinea (m) 3 
ParaErionospio oinnata (n) 2 1* 
Pectinaria gou1dii (o) 665 12 15 9* 1* 11< 
Polvdora ligni (p) 1 2 
Pseudeurxthoe ambigua (q) 7 10 
Scoloplos fragili~ (r) 5 
Streblospio benedicti (s) 8 

Oligochaeta sp. (t) 5 6 

* contamination froo. surface 
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Station 82 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 

Ho11usca 
Ens is direct us (a) 1 
f-f.acorna ba1thica (b) 1 
Hulinia 1ateralis (c) 3 
f-fvtilus edulis (d) 2 

Crustacea 
Amoe1isca abdita (e) 9 ---
Gammarus mucronatus (f) 3 

Poly chaeta 
Asabellides oculata (g) 2 
Eteone heteropoda (h) 3 
Heterornastus fi1ifo~is (i) 3 
Nereis succinea (j) 2 1 
Paraprionospio pinnata (k) 1 1 
Pectinaria gou1dii (1) 18 
Po1vdora ligni (rn) 1 
Streb1ospio benedicti (n) 152 1 
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Station 83 6-79 

Taxon 0-2 2-5 5-10 1t>-15 15-20 20-30 

Nemertea 
Cerebrati.tlus lacteus (a) 1 

.Hol1usca 
}fa coma bal thica (b) 2 2 
H. mitchelli (c) 1 2. 
Mulinia 1atera1is (d) 24 1 
~ arenaria (e) 

Crustacea 
Ampelisca abdita (f) 12 
Leotocheirus p1umulosus (g) 1 

Polychaeta 
Etcone heteropoda (h) 2 
Glvcinde solitaria (i) 2 3 3 
Heteromastus filiformis (j) 1 1 
Loimia medusa (k) 1 1 
Hediomastus anbiseta (1) 23 
Nereis succinea (m) 2 1 1 1 1 

.. ParaerionosEio Einnata (n) 1 9 13 2 
Pectinaria gouldii (o) 33 
Polydora ligni 2 
Pseudeurythoe ambi~ua (p) 1 
Streblospio bencdicti (q) 120 7 1 
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Station 84 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 30-40 

Nemertea 
Cerebratu1us lacteus (a) 1 
Nemert:ea frag. 2 

Ho11usca 
Act eon Eunctostriatus 1 
Cratena kaoruae (c) 3 
Ensis directus (d) 1 1 
Lyonsia hvalina (e) 53 7 
Hull.nia late.ralis (f) 421 14 8* 1* 1* 3* 
'Hva arenaria (g) 4 
Retusa canalicu1ata (h) 5 2* 1* 

Crustacea 
Ameelisca abdita (i) 53 2 
Corophium tubercu1atum (j) 5 
Leucon americanus (k) 1 1 
List:riel1a clymenel1ae (1) 1 
O~urosty1is smithi (m) 1 
Paracapre1la tenuis (n) 2 

Po1ychaeta 
Asabellicies ocu1ata (o) 30 
C1ymenella torguat:a (p) 1 1 
Eteone heterovoda (q) 36 1* 
G1ycinde so1itaria (:-) 13 
Hediomastus ambiseta (s) 140 1 
Nereis succinea {t:) 26 5 
Paraprionosoio einnata (u) s 19 4 1* 
Pectinaria gou1dii (v) 163 15 4 3* 2* 
Polvd~ ligni (w) 3 
Pseudeurxthoe ambigua (x) 3 4 1 3 
Scoloplos fragilis (y) 1 1 2 
Sigambra tenracu1ata (z) 1 1 2 2 1 
Streblosoio benedicti (aa) 229 5 3* 1* 
Tharvx sp. (bb) 1 

Phoronida 
Phoronis sp. (cc). 1 

* contamination from surface 

(b) Cerianthus a::~ericanus in dissecting core 
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Station 85 6-79 . 

Taxon 0-2 2-5 5-10 10-15 15-20 . 2G-30 30-40 40-50 

Nemer tea 
Amphi_Eorus biocu1atus (a) 1 

:Ho1lusca 
Uulinia lateral is (b) 69 1* 
Ret usa canaliculata (c) 9 

Crustacea 
Amt~elisca a'bdita (d) 22 
Crangon septer;:seinosa (e) 1 

Po1ychaeta 
Eteone heteroooda (f) 26 3 
Glvcera americana (g) 1 
Glvcinde solitaria (h) 2 
Paraprionospio Einnata (i) 1 1 
Pectinaria gouldii (j) 45 2 
Polvdora ligni (k) 1* 
Pseudeurythoe ~mbigua (1) 1 1 
Scoloolos fragilis (m) 1 3 3 
Sigambra tentacu1ata (n) 4 
St~eblospio benedicti (o) 11 1 1 

Oligochaeta sp. (p) 2 2 

* contamination from surface 
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Station 86 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 

:Hollusca 
Hulinia 1atera1is (a) 8 2 

Crustacea 
Leucon american us (b) 2 

Po1ychneta 
Eteone heteroooda (c) 10 ----
Pectinaria ~ouldii (d) 3 1 
Streblospio ~~ (e) 22 2 
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Station 87 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 30-45 

Platyhelmnthes 
Turbellaria sp • (a) 2 1 

.Mollusca 
Acteon eunctostriatus 1 
Ensis directus (b) 6 1 
Lyonsia hyalina (c) 18 4 
Hya arenaria (d) 4 
Mu1inia 1atera1is (e) 1107 44 19* 
Odostom.ia sp. (f) 11 1 
Retusa cana1icu1ata (g) 7 1 

Crustacea 
ArnEelisca abdita (h) 1 
Leu~~n arnericanus (i) 4 

Polychaeta 
Asabel1ides ocuL:tta (}) 3 
Cab ira incerta (k) 1 
Eteone heteroEoda (1) 10 1 
Glycera americana (rn) 1 
Glvcinde so1itaria (n) 7 1 
Lepidametria commensa1is (o) 1 
Loimia medusa (p) 2 
~~dio~astus a~biseta (q) 50 
Nereis succinea (r) 1 
ParaErionosEio Eir.nata (s) 17 39 9 1 
Pecti:aaria gouldii {t) 628 39 12 l* J•~ .. 
Polvdora 1igni (u) 1 
Scoloolos fragilis (v) 1 1 3 1 
Siganbra tentaculata (w) 9 6 3 
StreblosEio bencdicti (x) 84 4 1* 

* contamination froiTt surface 
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Station 88 6-79 

Taxon 0-2 2-5 5-10 15-20 20-30 30-40 40-50 

Nemertea 
Tubulanus Eellucidus (a) 1 1 

}follusca 
~ena elevata (b) 1 
"':nsis directus._ (d) 3 2 
Lvor-.sia hyalina (e) 11 
Mulinia lateral is (f) 161 4 1* 
~~ arem:.ria (g) 1 
Ret as a canaliculata (h) 2 
'Iellina a gil is (i) l 
Turbonilla !.nter:ru~ta (j) 2 
Yoldia limatula (k) 1 

Cru.s;tacea 
~~elisca abdita (l) 10 
Coro::~hium tuberculatum (r::t) 9 3 1* 2* 
Crangon septe~spinosa (n} 3 
Ericnthonius brasiliensis (o) 10 1* 1* 
Lcu~on ar::tcricanus (p) 11 
Lisu:iella cl vmenc llac (q) 4 1 ::?. 
Oz~ ... riCcs 1imicola (r) 1 
Par:zcaorella tenuis (s} 4 1 1 >"< 

Photis dentata (t) 1 

Poly.chaeta 
Asabellides oculata (u) 5 
e\svchis elongata (v) 1 
Cl·:~enella tc>rguata (w) 4 :! 2 1 
Eteone heteropoda (x) 3 
Glvcera americana (y) 1 
Glyceridae sp. 1 
Gh·cir.de solitc.ria (z} 7 1 
G-v~tis !;revinalEa (aa) 1 
ilet•.:ronastus f i 1i for·:is (bb) 1 
!-lee ion.:tstus amhiseta (cc) 42 2 
:~ere is succinea (dd) 2 

(ee) 28 J7 7 2 
(ff) 142 2 
(;;g) g 

(h:t) 1 
(ii) 17 1 1 I: 3 
(jj) 2 
(kk) '") !. 1 .... 
(ll) 132 
( !:"-':!) 1 1 

I~ ... , 



Station 88 6-79 (continued} 

Taxon D-2 2-5 5-10 10-15 15-20 20-30 30-40 ~0-50 

As.-:idiacea 
~~l~ula oanhattensis (nn) 1 

* ccnta::~ination from surface 

4R 



Station 89 6-79 

Ta..'"<.cn 0-2 2-5 'l-10. 10-15 1_5-20 :!0-30 

Nemettea 
Tubulanus 2ellucidus {a) 1 1 1 

Ectoprocta 
11e:::!braniwra sp. p 

Nollusca 
Alizena elevat:a (b) 5 5 1 2 
Anadara transversa (c) 16 l* 2* 3* 
Ens is directus (d) 1 
Lvonsia hvalina (e) 9 2* 
.Hitrella lunat.::. 1 
Hulinia later.:1lis (f) 5 
~ arena ria (g) 1 
Nucu1a £!:_0~ 1 
R.etusa canalic•llata (h) 16 1 
Tellina .:H!ilis ( i) 3 1 
Turboni1la i:uerrurta (j} 9 
Yoldia 1 it:...'ltuld (k) 6 -----

Crustacea 
~~"':!)elisc.::t abdita (1) 26 2 2* b* 2* 
~\.."'::>el isca vadonL'n 1 
.t\Z:'9C 1 isca verrilli (m) 1 
worella pen.:mt io (n) 63 25* 11* 15* 10* 33* 
t:oroDh iuo tuberculatum (o) :::* 
EdJtea triloba (p) 5 1* 1* 
Eri.chthonius brasiliensis (q) 2 6 1* 1* 1* 
Er ichs'-")nella filifq_rmis 1 1* 
Ga::::oarus .:w:rv:tatus (r) 1* 1* 
Listriella cb·:nencllae (s) 7 7 3 4 
Ostracod sp. 1 

Polychaeta 
Arahe l !a iricolor (t) 1 -----
Ar~6cliicl. .. 1c S,l• 1 
A .. .:;Jb<' 11 ides oculata (u) 3 ---
Bh..1~ t;,o..-,de i (v) 3 2 l 
f.1:, i r,1 i..nccrt.t ( .... ) l 1 
C.l;>itellidae sp. l 
Clv::-cnel 1.-! t0r<1u:1ta (x) so 51 11 5 4 5 
C 1·;:::'-'n e ll.1 ZL'!':1,1 i is (y) 19 8 ) 3 l 
Gl Mf~c c r .1 .. 1::-:c-ricana (7.) 1 5 l 
\~:~.-cir:.ie s ... -,; i~.:1ri:1 (a:J) 1 1 1* ------



Station 89 6-79 (continued) 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 

Polychaeta (continued) 
Gyptis brevipa1pa (bb) 1 2 
Hamothoe extenv:tta (cc) 1 
Heteromastus filiformu (dd) 62 39 7 1 2 1 
Haldanidae sp. 3 5 1 1 
l-fediomastus ambiseta (ee) 34 24 1 
Nereis succinea (ff) 3 1 2 
Owenia fusiformis (gg) 1 
Paranaitis speciosa (hh) 2 
"' :aprionospio pinnata (ii) 8 2 2* 
i'ectinar.ia gouldi 287 15 10 6* 2* 2* 
Phyllodoce mucosa (jj) 1 
Polvdora ~ (kk) 37 1 1* 1* 8* 
Prionospio cirrifera 1 
Pseudeurythoe ambigua (mm) 37 128 30 33 34 38 
Sabellar.i.a vulgaris_ (nn) 6 7* 1>'< 7* 7* 13* 
Sigambra tentaculnta (oo) l 5 2 1 2 
Streblospio benedicti 233 33 4* 
Thnryx sp. 3 

Oligochaete sp. 6 5 

Phoronidr: 
Phoronis sp. 4 

Ascidiacea 
Holgula manhattensis 2 

* cont:amina.tion from surface 
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~tation 90 6-79 

Taxon o-s 5-10 10-18 

Necertea 
Cerebratulus lacteus (a) 1 

Phoronida 
Phoronis sp. (b) 1 

}1o11usca 
Ali gena e1evata (c) 4 1 
Ensis directus (d) 19 9 2 
Lyonsi~lina (e) 9 
Hulinia latera1is (f) -7.7 4 ---
~ arenaria (g) 2 
Tell ina a~ilis (h) 3 1 1 

Crustacea 
<\m:eel iSC:l abdita (i) 1 
Chiridotea caeca (j) 1 
Erichthonius brasiliensis (k) 1 
Honoculodes edYardsi (1) 5 1 
0:-.."Vurost v lis S!:"lithi (m) 5 1* 
Trichophoxus C£iStom•JS (n) 1 

Po1ychaeta 
Asabellides ocu1ata (o) 1 
Glvcera americana (p) 22 3 
Heteromastus filifornis (q) 2 2 1 
Hediomastus ambiseta (r) 9 3 
Nephtyidae sp. (s) 1 
Pectinaria gouldii (t) 1 
Polvdora ligni (u) 1 
Pseudeurvthoe ambis;ua (v) 2 1 7 
Scolecolei.?ides vi rid is (y) 2 
Sco u:! 1 er is sr: uar:-::1 t a (x) 1 
Scolorlos fragilis (y) 1 
Scolor'os rubra (z) 3 1 2 
Spionhanes brmbvx (aa) 194 77 )5>\ 

Strcblosnio benedicti (bb) 22 .. 
Tharvx sp. (cc) 21 11 2 
Travis L:t carnea (dd) 1 
Oligochaete sp. (ee) 87 ) 

... contaminatirm from surfo.ce 

51 



Station 91 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 

Necertea 
Tubu1anus Eellucidus (a) 2 

Ho1lusca 
Act eon Eunctostriatus (b) 4 
Aligena elevata (c) 1 1 1 7 
.\r:.adar.a transven;."l (d) 2 
Caecum pulchellum 1 
Ensis directus (e) 19 5 1 2 
Lucina multilineata (f) 5 
Lvonsia hyalina (g) 44 2* 
Hercenaria mercenaria (h) 1 
Hulinia 1ateralis (i) 37 
Nucu1a .Proxima (j) 3 
Retusa cana1icu1ata (1) 12 1* 
Tellina agilis (m) 20 
Turbonilia interruEta (n) 3 

Crustacea 
Anoe1isca abdita (p) 4 
Amoelisca verrilli (q) 15 
Callianassa atlantica (r) 1 
Caorella oenantis (s) 29 1* 
Corophium tuberculatum (t) 6 1* 
Erichthonius brasiliensis (u) 7 
Ganmarus mucronatus (v) 4 
Listriella clvmenellae (w) 3 2 4 2 
~!onoculodes edwardsi (x) 1 
Oxvurostvlis snit hi (y) 1 
ParacaErella tenuis (z) 1* 
Parametopella cyEris 1 
rncio1a serrata (aa) 3 

Polych.:tet<l 
.-\riciJca catherin:h~ (bb} 1 
Aricidea wassi (cc) 1 1 
Asabellides oculata (dd) 1 1 
Asvchis sp. (ee) 1 
Bhawania goodei (f() 2 
Brania wellfleetensis 3 1 1 2 
Cab ira incert3 (gg) 2 2 3 5 4 
Capitellidae sp. 1 
Cl'.Tlenella torauata (ii) 9 6 .:. 4 5 
Drilonereis magna (Jj) 1 
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Station 91 6-79 (continued) 

Taxon 0-2 2-5 5-10 10-15 15-20 

Polychaeta (continued) 
Eteone heteropoda {kk) 2 
Glycera americ~a (11) 21 2 1 
Glvcinde solit:ari.::~ (llU!l) 2 
Goniadides carolinae (nn) 1 
Heteromastus filiformis (oo) 12 
Hagelona rose a 1 
Hediomas::us ambiseta (pp) 37 2 2 
Neeht\·s inc is a (qq) 2 1 
Nereis succinea (rr) 4 
Pectinaria gouldii (ss) 48 
Polvdora li::mi (tt) 45 
PseudeurYthoe a:Jbigua. (uu) 4 5 4 9 22 
Sabellaria vulgaris (vv) 2 
Scoloplos rubra (ww) 1 
Si~ambra tent:!.culata (xx) 1 
Spio filicornis (yy) 1 
Spio~hanes boobYx (zz) 131 42 8 4* 
Streblosoio benedicti (a b) 710 18 lF< 1* 10* 
Tharvx sp. (a c) 16 1 
Oligochaete 20 1 1 1'" 5* 

Phoronida 
Phoronis sp. (ad) 1 

* contamination from surface 
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Station 92 6-79 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 JD-40 4D-50 

Ho1lusca 
Tell ina a~ilis (a) 1 

Polychaeta 
Asvchis elon~ata (b) 1 
G1vcinde so1itari:l (c) 2 1 
Gyptis brevioa1pa (d) 1 
Heteromastus filifomis (e) 1 
l-!edior:astus ar::.biseta (f) 13 8 
ParaErionospio pinnata (g) 3 4 4 1 1* 
Pectinaria gouldii (h) 1 1 
¥seudeurvthoe ambigua (j.) 2 
Sif2ambra tentaculata (j) 1 1 1 
Streblospio benedicti (k) 11 7 

* contamination from surface 
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Station 93 6-79 

Taxon 0-2 ... -
--:J 5-10 10-15 15-20 20-30 30-40 40-50 

Platyhelminthes 
Turbellaria sp. (a) 3 

Nemert.=a 
Tub ulan us Eellu<..idus (c) 1 

Hollusca 
En sis directus (d) 1 1 
Lyonsia hyalina (e) 2 
Hulinia lateralis (f) 73 10 

Crustacea 
AmEelisca abdita (g) 11 3 F• 1* 
Corophium tuberculatum (h) 6 
Edotea triloba (i) 1 
Leucon americanus (j) 25 z 
Ogyrides limicola (k) 1 
ParacaErella tenuis (1) 1 

Polychaeta 
Asvchis sp. (m) 1 
Asabellides oculata (n) 102 23 1 ----
Eteone heteropoda (o) 7 2 
Glvcinde solitaria (p) 2 :; 
Heteromastus filiformis (q) 1 
Hediomastus ambiseta (r) 55 9 
Nereis succinea (s) 3 
ParaP:rionosEio P:innata (t) 9 34 13 3 
Pectinaria gouldii (u) 234 TT _, 4 
Polydora ligni (v) 3 
Prionosoio cirrifera (w) 1 
Pseudeurvthoe ambigua (x) 3 3 2 1 
ScoloElos fragilis (y) 1 1 
Sigambra tentaculata (z) 6 6 1 
StreblosP:io benedicti (aa) 176 20 3 
Tharvx sp. (bb) 1 

Oligochaeta sp. 1 

* contamination from surface 

(b) Cerebratulus lacteus found in the dissecting core 
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Station 94 6-79 

Taxon {)-2 2-5 5-10 10-15 15-20 20-30 30-40 

Ne!l:-ertea 
Tubulanus ne11ucidus (a) 3 2 

Phoronida 
Phoronis sp. (b) 1 1 

Hollusca 
Ens is di::-ecttis (c) 3 4 1 
Lvonsi.a hvalina (d) 6 
!titrella lunata (e) 3 
}!uli::lia lateralis (f) 21. 2 
Od.ostc::lia sp. (g) 1* 
Ret usa canaliculata (h) 8 
Tell ina a~ilis (i) 18 
Yoldia li:::.atula (j) 6 1 

Crustacea 
Anpelisca .abdita (k) 25 
Corophium tube~~ulatum (1) 17 
Cram;o::1 se;etemsoinosa (m) 1 1 
Edotea triloba (n) 5 
Ericht~onius brasiliensis (o) 9 
Ostracoda sp. 1 
Paracaprella tenuis (p) 12 1 

Poly chaeta 
Asabellides oculata (q) 75 
Asvchis elongata (r) 1 
Bha,.a.nia l:oodei (s) 1 1 6 2 
Cab ira incerta (t) 1 1 
C l ;,-mene lla zonal is (u) 4 1 2 
Glvcera americana (v) 2 1 
Glvcera sp. 1 
Glvcinde solitaria (w) 5 
Gv2tis breviEal:ea (x) 1 
Harootioe extenuata (y) 1 -----:-!edic:::.astus ------ ambiseta. (z) 358 26 3 

-xeEht'\'"S incisa (aa) l 
~~ere is succinea (bb) 6 
?arap.ionosoio Einnata (cc) 2 
?ecti::..;:ria ;ouldii (dd) 2035 42 8 3* 8* 1* 
P0lydora ligni (ee) 30 
Prioncs?io cirrifera (ff) 3 5 
Pseudeur:-·t: hoe ambigua (gg) 1 1 
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Station 94 6-79 (continued) 

Taxon o-:2 2-5 5-10 10-15 15-20 20-30 30-40 

Po1ychaeta (continued) 
Scoloplos sp. (hh) 1 
Sigambra tentaculata (ii) 3 4 4 6 
Spio sp. (jj) 1 
Streblospio benedicti (kk) 234 10 
Tharyx sp. (11) 7 4 6 3* 2* 

Oligochaeta sp. 34 12 

Ascidiacea 
Botrvllus schlosseri <=> P* 

* contamination from surface 

(nn) Thvone briareus found in the dissecting core 
(oo) Cerianthus americanus - found in the dissecting core 
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Station 95 6-79 

Taxon 0-2 2-5 5-10 10-15. 15-20 20-30 30-40 4{)-50 

Ho11usca 
Ensis directus (a) 1 
Lyonsia hyalina (b) 1 1* 
Nulinia 1ateralis {c) 155 19 2* 1* 
Hya arenaria (d) 3 1 
Odostomia sp. (e) 9 2 
Retusa cana1iculata {f) 1 
Yoldia limatu1a {g) 1 

Crustacea 
Leu con americanus (i) 1 1* 

Poly chaeta 
Asabellides ocula:a ---- (j) 19 1 
Clvmenella torg,uata (k) 1 
Eteone hetero:eoda (l) 8 1 
Glvcera americana (n) 1 1 
Glvcinde so1itaria (n) 5 
Hediomastus ambiseta (o) 100 1 
Nereis succinea {p) 1 1 
Paraprionospio pinn~ (q) 14 19 3 
Pectinaria gouldii (r) 787 88 34 1* 5* 2 
Pseudeur~thoe ambi~ua (s) 1 1 
Scoloplos fragilis (t:) 1 
Sigambra tentaculata (u) 1 14 1 1 1 
Streblospio benedicti (v) 93 1 
Tharz:x sp. (Y) 1 

* contamination frow. t>u:rfac.e 
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Station 96 6-79 

Taxon 0-2 2-8 

Colenterata 
Edwardsia eleg;ans (a) 1 

Nemer tea 
Cerebratulus lacteus (b) 3 

Phoronida 
Phoronis sp. (c) 2 

Hollusca 
Ens is directus 267 25 
Lvonsia hvalina (e) 29 
MuUn.ia lateral is (g) 183 4 
Tellina agilis (h) 26 1 

Crustacea 
AmEe1isca abdita (i) 1 
AmEelisca verrilli (j) 1 
Corovhium tubercul4ltum (k) 2 
Edotea tri1oba (1) 3 
Erichthonius brasiliensis (m) 1 
Gammarus mucronatus (n) 1 
Honoculodes edwardsi (o) 1 
Oxyurostylis smithi (p) 1 
Paracaprel1a tenuis (q) 2 1 
Pinnotheres sp. ('r) 1 

Poly chaeta 
Asabellides oculata (s) 9 
C1vl:lenella torguata (t) 14 1 
Eteone heteropoda 7 
Glvcera americana (v) 28 1 
G1vcera dibranchiata (w) 4 
G;):]~tis brevij!alEa (x) 1 
Han::othoe extenuata (y) 1 
Magelona ~ (z) 1 1 
Hedio:::tastus ambiseta (aa) 87 17 
~eEhtys incisa (bb) 2 2 
~\ere is succi:u:oa (cc) 2 
Owenia fusiformis (dd) 1 
Paraorionosnio ~innata (ee) 3 
PectL:1aria gouldii (ff) 79 3 
Pnlydora ~ (gg) 11 1 
Prionospio (hh) 8 2 
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Station 96 

Taxon 

Polychaeta (continued) 
Pseudeurythoe ambigua 
Sabellaria vulgaris 
Spio serosa 
Spiophanes bombyx 
Streblospio benedicti 
Tharyx sp. 

Oligochaetes 

6-79 (con~inued) 

(ii) 
(jj) 
(kk.) 
(11) 
(Il:i:l) 
(nn) 

0-2 

1 
2 
1 

131 
250 

6 

1 

(d) Busvcon carica found in dissection core 

(f) ~litrella lunata found in dissection core 

(u) Diooatra cuprea found in dissection core 
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15 
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Station 97 6-79 

Ta:·wn 0-2 2-5 5-10' 10-15 15-21 

Hyqrozoa 
Hvdractinia echinata (a) p 

Sertularia argentea (b) p p p p p 

Nemert:ea 
Cerebratulus lacteus. (c) 5 1 
Tubul:mus pelluciJus (d) 9 

Phoronida 
P:"loronis sp. 1 

Hol!usca 
Act eon 2unctosrriatus (e) 1 
Cre;~idula plana (f) 2 
;)()rid ella obscura (g) 1 
E..."'lsis directus (h) 1 
Lvonsia hvalina (i) 2 
}!itrella !.unata (j) 3 
}tulinia lateral is (k) 1 
!--tv' a arena ria ( 1) 2 
~-!vtilus edulis (1:1) 5 
:;ucula proxi;:Ja_ (n) l 
Ret. usa canalicul.:1ta (o) 3 
Tel tina agilis (p) 37 
Yoldia li!:kltula (q) 1 

Crustacea 
.-\..":lDe 1 isca i.lbdlta (r) 2 ---
Corophit;l:l tubercula tum (s) 16 l 
Cran~·~n sc?te::1spinosa (t) 1 
Edote."I triloo3 (u) l 
Erichthonius bra"d.l iensis (v) l 
Li::.inia duhia (w) 1 
;>\.:;o:::vsis amCric .. 1na (x) 1 
G:-:vuro!?..~ smithi ---- (y) 1 
:'.Jr,l_~1r.:.- i l~1 tl-·n~:is (z) ., '1 

2~·: 
,_,. 

1* - J ~-· 

i':~~!~tO?C 11~ cvnris 
~~--

(_,a) 14 
_?11€.~t~-;tes gl.1b~~· (bb) 4 
:._·:-'!c tol.1 s'.:rr.1t.:1 (cc) 8 -----

Pni:.-chaeta 
~""'-:~ r.!::e 11 i<!(~s ncutata (JJ) 12 l ~·~ 

L •• 
------- ·----
~e:1e:1_: ~~l.lt;l (ee) 2 
i.:....t<..!•::-:i.e h c: te r1 )t'~. 'Ua (ff) J 



St:;n:.:ion '17 6-i9 (continued) 

Taxon C-2 2-5 5-10 10-15 15-21 

Pol:;chae::::t (continued} 
LeDidonotus subl~vis (gg} 3 
!-!E"diomastus a:::biseta (hh) 185 
!\eEhtY3 inci::.a (ii} 4 1 
Nereis succinea {jj) 7 
Paranaitis sneciosa (k.k) 3 
Pect:in.:uia gouldii (11) 1951 7 8 1* 
Polvdora ligni (mm) 76 
Proce r .::1ea cornut.:l (nn) 1 
Pseudcu rvt hoe a:nbi~ma (oo} J 
Sabe 1 L1r ia V'J.l~.:1ris (pry) 523 2 9* 1* 
~igambra tentaculata (q<l) 2 1 2 2 
~rc~Lospio benedict! (rr) 220 1 1* 
Tharvx sp. · (ss) 7 2 

* contamination from surface 



Station 98 6-79 

Taxon 

Nernertea 
AI:Iphiporus bioculat;us 

~!ollusca 

Ensis directus 
Herce.nari:t nercen:tria 
Hulinia l:lteralis 
Hva arenaria 

Crustacea 
Edotea triloba 
Idunella sp. 
Lcucon a~ricanu~ 
Listriella clvM~nellac 
N~omvyis arncric~na 

Plcusvmtcs glaber 
l'nciola scrrat:a 

Polychaeta 
~rabclla iricolor 
Aricidca ;u .. ~..:i~ 
.\sa bell id~..;;T :It:! 
Clvr.enella torqu~ta 
Eteone het~roooda 
Glycer~ arn;t.iean.:l 
Gl_ycinde solitaria 
~yptis brevipalpa 
Hctcrom;}stus filiformis 
~arohvsa sancuinea 
H~d ioctastus .:1:nb is.er.a 
~~ercis succinca ---- -Pcctin,1rL1 gouhiii 
Polvcirrus ~ximlus 
Eolvdor.:?_ li-::ni-
!13euJ<..ll.lrvt !1c~ ._u:-:h t~ 
Sct~los rubr.J 
~..e_i_~ st~tos,t 

S_t_r_c·_h _!~2.~~ l:_:_~._t'ld iL t i~ 
Svllis cnrnut.1 
-~------
Tharvx sp. 

(a) 

(b) 
(c) 
(d) 
(e) 

(g) 
(h) 
(i) 
(j) 
(k) 
(m) 
(n) 

(o) 
(p) 
(q) 
(r) 
(s) 
(t) 
(u) 
(v) 
(w) 
(y) 
(z) 

(aa) 
(bb) 
{cc) 
(dd) 
(ee) 
(ff). 
(gg) 
(bh) 
( ii) 
(j j) 

(kk) 

0-2 

1 

4 
1 
3 
6 

2 

13 
2 
1 
1 
4 

7 
16 

9 
3 
2 
2 

18 

1 
3 

40 
37 

2 
s 
1 

17S 
l 
3 

..,., 

2-S 

3 

3 

4 
1 

1 

2 
l 
6 
3 
4 
l 
1 
2 
ll 

3 
35 

3 
1 

2 

RO 
1 
1 

26 

5-13 

1 

1 

l 

1 

l 

2 
8 
1 

1 

2 
1 

1 
5 
1 

13 

1 

(:) S.~J_i,u~:2.'.~~ 0~1:1t i0 f0tmd in the dissect ion cere 
(l) !.:__inni:=.::.~ sp. found in diss..:ctinn core 
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Station 99 6-/9 

Taxon 0-5 5-10 10-15 15-20 20-30 3Q-39 

Ne'llertea 
Tubulanus pellucidus (a) 1 

Phoronida 
Phoronis sp. (b) 3 

Hollusca 
Ens is directus (c) 3 3 
Lvonsia hvalina (d) 1 
Hul inia latcralis (e) 2 
Tcllin::1 agilis (g) 2 

Polychaeta 
As abe llides oculata (h) 

.., 
"-

Asvchis clon~ata (i) 1 
Glvccra americana 1 
Glvcera sp. (j) 1 
~nde soli..aria (k) 1 
Pcctinaria gculdii (l) 70 39 25* 8* 4* 
Pseudecrvthoe ambigua (rn) 2 2 
Si;.1.r::br.:l tentaculata (n) 1 
StrebloS£io bencdicti (o) 12 
Tharvx sp. (p) 3 

Oligochacta sp. (q) 9 

"' cont.lr.in.tt ion frOr.1 sur f . .lt:L~ 



Station 100 

Taxon 

Nemert:ea 
Tubu1anus ~lucidus (a) 

Phoronida 
Phoronis sp. 

Mollusca 

(b) 

Ensis directus (c) 
Nassarius trivittatus (d) 
Tellina agilis {e) 

Crustacea 
Pagurus longicarpus (f) 
Parametopel1a srpris 
Unciola irrorata (g) 

Po1ychaeta 
Capite1lidae sp. A (h) 
Capitcllidae sp. B 
Drilonercis lon~a (i) 
Gl~ americana (j) 
Glycera sp. 
Ma~elona rosea (k) 
:-!elliomastus ambiseta (1) 
~~isa (m) 
Pectinaria gouJ.lii (o) 
Pobdorrt ~ (p) 
Polvdora socialis (q) 
Polygordius sp. (r} 
Prionospio pygmaea (s) 
Scoloplos acutus (t) 
Spio setosa (u) 
_&iophanes bombyx (v) 
Streblospio bcr.cdicti (w) 
Tharyx sp. (x) 

Oligoch3eta sp. 

6-79 

0-8 

1 

3 

23 
3 

34 

1 
4 
3 

346 
1 
3 
3 
4 
1 

86 
1 
4 
1 
1 
4 

15 
1 
1 
7 
8 

2.5 

4 

(h) Onuphis ercmita found in dissection core 
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Station 103 4-79 

Taxon 

Colenterata 
Anthozoa sp. 
Sertularia argentea 

Nemertea 
Tubulanus pellucidus 

Ectoprocta 
Aeveril.lia amata 
Electra crustulenta 

Phoronida 
Phoronis sp. 

Mollusca 
A1igena elevata 
Anadara transversa 
Doridella obscura 
Lvons,i..a hvalina 
Hitrella lunata 
Mulinia lateralis 

Crustacea 
Ampelisca vadorun 
Corophiu;n sp. 
Edotca triloba 
Elasmop~ levis 
Erichthonius brasiliensis 
Ga~marus mucronatus 
Listriclla civmenellae 
Neopanope tcxana sayi 
Ostracoda sp. 
Paracaprclla tcnuis 
Paramctooella~rts 

Polych.:wta 
A:nphitrite ornata 
Capitcllidae sp. 
O.trysopctalidae sp. 
Cl vmcnc tL1 torquata 
Etconc heteropoda 
Glyccridae sp. 
Glvcinde solitaria ____, ___ .::..;:..=....::..::..:;:.-:..= 
_0lJptis brevipalpa 

{a) 
(b} 

(c) 

(d) 
(e) 

(f) 

(g) 
(h) 
{i) 
(j) 
(k) 
(1) 

(m) 
(n) 
{o) 
(p) 
(q} 
( r) 
(s) 
(t) 

(u) 
(v) 

(w) 

(x) 
(y) 

(z) 
(aa) 

0-2 2-5 5-10 10-15 15-20 20-30 30-45 

p 

2 

p 
p 

1 

3 
68 

6 
1 

69 

7 

1 
9 
1 
8 

3 
l 

6J 
2 

1 

20 

1 

66 

1 
p 

P* 
P* 

5* 

4 

2 

6* 

5 

3 
2 

3 

P* 

P* 
P* 

1 
28* 

4* 

2* 

1* 

3 

1* 
14* 

2 
l 

9 
4* 
3 
l 

1 
2* 

2* 
1* 

1* 

l 
6 

1 
. 1 

P* 

P* 
P* 

2* 

1 

8* 

5 
2* 

P* 

11* 

l* 

1* 

1* 

38* 

3 
li: 

P* 

p 

11* 

2* 

68* 

1* 



Station 103 4-79 (continued) 

Taxon 0-2 2-5 5-10 10-15 . 15-20 20-30 30-45 

Polychaeta (continued) 
tresionidae 3* 1* 
Heteromastus filiformis (bb) 1 2 
l':laldanidae sp. 31 4 2 
Hediomastus ambiseta (cc) 52 7 6* 
Nereis succinea (dd) 302 53 23 5 5 10 
Paranrionospio :£!innata (ee) 3 6 7 3 
Pectinaria gouldii (ff) 1* 
Podarkeobscura (gg) 1 1 
Polvdora ligni 342 56 8* 6* 
Pol:ynoidae sp. (hh) 1 
Pseudeur'.·th.:>e ambigua (ii) 1 11 71 !44 so 1 2 
Sabella microphthalma (jj) 32 22 16* 1* 1* 1* 
Sabella ria vull:l:aris (kk) 10 4 8''< 1* 
Scolecole;2idis viridis (11) 3 
Si3a:!lbra t:entaculata (mm) 1 
St:reblos2io benedicti (nn) 1 
Syllidae sp. (oo) 1 
Syllidae sp. A 1 

Ascidiacea 
~otriJilus schlosseri (pp) p P* P* P* P* P* P* 
:-!ol£;ula na.'lhattensis (qq) 2 14 2* 1* l* 

* contanination from surface 
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Station 104 4-79 

Taxon 0-2 2-5 5-lO 10-l5 15-20 20-30 30-37 

Colenterata 
A..r1thozoa sp. 2 1 
Sertularia argentea p P* P* P* P* P* 

Nemertea 
Cerebratulus lacteus 1 
Tub ulan us Eellucidus 1 

Ectoprocta 
Aeverrillia amata P* 
Electra crustulenta P* P* P* 

Mollusca 
Anadara oval is 2 
Anadara transve;.-sa (a) 99 32* 19* 14* 4* 1* 46* 
Lrnosia hvalina 1 
Hulinia lateral is 6 
Odosto:nia sp. 1 
Ret usa canaliculata 5 1* 1* 
Turbonilla interruEta 1 
Yoldia limatula (b) 1 

Crustacea 
A..-::eelisca vadorum 1 
Corc;phium tubercu1atum 2 1 1~= 1* 1* 1* 
Edotca trjloba 2 
Elasmoous levis 1 
Erichthonius brasiliensis 1* 
Gammarus mucronatus 1 
Leucon americanus 1 
Ostracoda sp. 1 1* 1* 1* 
ParacaErclla tenuis 2 1* 4* 
Pinni:da rctinens 2 1 

Polychaeta 
.\sab,..:llidc:; ocul..1t.:1 1 
Eteone_ hetcropoda 2 1* 
Glvcera amcric.:>na (c) 1 
Glvcinde s0lit:>ri:l 8 2 1-

Le2~danctri.1 t:or..mc-nsalis 1 
Leoidonotus sub leY is 1 ----:-!aldan idac sp. 1 
:-~edionastus a:':lbiseta 24 6 5* 
Xercis succi neil. 18 4 :' 1 1 3 
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Station 104 4-79 (continued) 

Taxon 0-2 2-5 5-10 10-15 15-20 20-30 Jo-:n 

Po1ychaeta (continued) 
Orbiniidae sp. 1 
Para.erionos_eio pinna.ta (d) 6 20 
Pectinaria gouldii (e) 19 1 
PolYdora ligni 14 3 4* 1* 1* 
PseudeuE}'thoe acl:>izua 1 1 1 
Sabella ria vulgaris 2 
Scolecolepides viriciis 1 1 
_Scolo21os foliosus 1 
~5coloElos sp .• 1 
§igambra tentaculata 1 12 1 1 15 
StrcblosEio benedicti 2 

Ascidiacea 
Botryllus sch1osseri p P* P* P* P* 
Nolgula manhattensis 5 

i: contamination· from surface 
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Station 105 4-79 

Taxon Q-2 2-5 5-10 10-15 15-20 20-30 JD-40 

Colenterata 
Ceriantheoosis america nus 1 

Nemer tea 
Cerebratulus lacteus 1 
Tubulanus Eellucidus 2 1 

Hollusca 
Act eon Eunctostriatus 1 
Anadara transversa 1 
Bivalve sp. 1 
Cvlichna alba 1 
Gemma gemma 1 
Nassarius trivittatus 1 
Odostomia sp. 5 
Retusa canaliculata 4 
Tell ina agilis 13 1 
Turbonilla interruota 7 
Yoldia limatula 7 

Crustacea 
Am£elisca vadoru..-n 2 1 
Edotea triloba 2 
Listriella clvr::~enellae 1 2 
Ostracoda sp. 9 
Paraca2rella tenuis 1 
Photis dentata 2 

Polychaeta 
Asabellides oculata 3 
Cab ira incerta 1 1 2 1 
Clvr::~enella t:orquata 1 
c. zon3lis 5 7 5 
Glycera americana 4 
Glvcinde solitaria 12 
lbrme>thoe extenu,Ita. 2 
!!.· sp. A 2 
Heterooastus filiformis 4 
Loinia m::-dusa 1 
1:-!.:lldanidae sp. ::; 

}led i ooas t us ambiseta 509 l -~:I 

::-:enhtvs inc is a 4 ---· Paleanotus heteroseta 1 ------Par:mrionosoio oinnata l 
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Station 105 4-79 (continued) 

Taxon Q-2 2-5 5.,.-10 10-15 15-20 20-30 30-40 

Polychaeta (continued) 
Pectinaria g,ouldii 1 
Phvllodoce arenae 1 
Polvdora ligni--- 9 
PrionosEio cirrobranchiata 1 
Prionosoio sp. 1 
Sigazilira tentaculata 1 4 1 
SEicchaetoEterus oculatus 1 1 
Spionidae sp. 1 
Spionhanes wigleyi 1 
Tharvx sp. 3 2 
\~esterinereis tridentata 1 
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Appendi.v.: C 

Selected three-dimensional drawings representing distribution and 
life styles of organisms in a box core at each station* 

* let~ers refers to species listed in Append~< B for Stations 76-105. 
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Station 28 

}~LLUSCA 

a. Anadara transversa 

CRUSTACEA 

b. Pinnixa retinens 

POLY CHAETA 

c. Glvcinde solitaria 

d. Nereis succinea 

e. Chaetopterus variopedatus 

f. Paraprionospio pinnata 

g. Pseudoeurythoe ambigua 

h. Clymenella torquata 

i. Glvcera dibranchiata 

PHORONIDA 

j. Phoronis sp. 
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Station 35 

NOLLL'SCA 

a. Retusa canaliculata 

b. Anadara transversa 

~· Turbonilla intcrrupta 

d. Anachis transllrata 

CRUSTACEA 

e. Pinnixa retin~ 

[. 

g .. O,;t r:J.cod 

h. Anoelisca abdita 

i. L i:; t ri '! lla c 1 v:nene 11 ae 

j. i'ar:_.t . .:aorell.L tenuis 

k. Coro~hiu~ so. (juv) 

1. MicrOpholis atra 

POLYCHAET.\ 

n. ~ectinaria ~0uldii 

p. Glvcinde solitaria 

q. ~ephtyida•; 

s. Glvcera aoericana 
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St~tion 35 (continued) 

POLY CHAETA (cont.) 

u. H.lr:!'.othoe sp. A (loc.lte..i on the disk of ~Ucro::~holis ~} 

v. Pseudo<.>urvthoe d.!!lb il.:ua 

w. cmptv (nactopterid tube 
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Station 43 

HOLLt.:SCA 

a. :\ucula proxi!:l.l 

b. Retusa canaliculata 

c. Leptonidae 

d. Yoldia li~tula 

POLYClL\ETA 

e. ~ephtvs-sp. 

f. ParaprionosDio rinnata 

g. Capitellidae 

h. Praxillel12 v,racilis 

i Paleanotus het~rnset~ 

j. !larmothoP sp. A 

k. Pseudo~urvtho0 aobi~ua 

l. Orbiniidae 

ill. s_i,;ambra tentaculata 

ECiii;;ODERHATA 

n. ~licropholi~ ~ 
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Station 46 

:mut:sc..~ 

a. Turbcnilla interrupta 

b. 0~0st0~ia sp. (juv) 

c. ReV..IS.:l canalicula ta 

d. TellL~a a~ilis 

e. Yoldia li=atula 

f. Pitar =orrhuana 

CRUSTACE..-\ · 

g. .\:::::)~lisca abdit:l 

h. LD0~ebia affinis (juv} 

i. Libinia dubia 

j. Paburldae 

k. rnci~la serrata 

1. Glvci~de s0litaria 

rn. c:._:..:~era a..~eriC3.:1.:l 

n. ?aleanotus heteroseta 

o. ~~lda~oosis elongata 

p. ?ccti~aria ~ouldii 

q. :>s~·.1C:oeur•t~oe a::::bigua 

r. Hetero~~stus filiformis 

t O?huroidea (juv) 

PHO~D~D ... \ 
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Station 50 

HQLLUSCA 

a. Tellina agilis 

POLY CHAETA 

b. Cirratulidae 

c. Glvcera dibranchiata 

d. Glvcera robus~a 

e. Scoloplos rubra 

f. Drilonereis loaza 

g. Hagelona sp. 

h. PseudoeurvthcP ~izua 
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Appendi:~ D 

Selected Radio~raphs 



Pl.:!tC 1. Station 82, ~ud e~viron~~~t-

$tatio~ 82: Ch3nncl reai~e J~S~ s~~~~ of the ?otcmac River 
L~tit~Je: 31 45 8.315 
Lo~Jitudc: 76 ll 2B.S03 
53~pling Date: 6/:2;79 
Kater ~eoth: 2~.39 m 
R.:tiiosra~)hic positi\·e :·ct:-~:. 

7:.inly typic<1l 



ReprOduced ttom o··, 
Lb_e_s_'_"_"_a_••_a_b_t.,_c_o_P..;.Y __ 
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Plate 2. Station 80, ~tixed-$eCiment environment. 

Station SO: Southeast of ~3~gier Island 
La~itude: 37 46 52.527 
Lo~qitude: 75 58 5.191 
Sa::;;linq D.:tte: 6/23/79 
Wa~~r D;pth: 17.68 o 
Ra~ioqraphic positive prin~ 

Physical laminae alternate with biologically mixed zones. The 

distinct interbedded oud-sa~d lami~ations result from variable 

current ~~nergies. The biot'..l.rbated surface mud layer probably 

res:1lted from the entrap=:ent of fl:1e-grain sediments by dense 

populations of tube builders .• :1amely Amoelisca abdita. Substrate 

stabilization has allowed ot~er s;;ecies (e.g. - LoiniE_ medusa) 

to establish thenselves at ~epth. Destruction of laminae is 

prcb3bly the result of ~c~eral bioturbators. 

~e~r~c of biot~rbation: ~30~ 

Sr~C!AL FEATUf~S: 

A. Bioturbated muddy sana _one 

B. ~ C. Thick, parallPl. i~terbcd~cd mud and sand lay~rs 

L1tcr .. 1l' s s!;clls 
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Plate 3. Station 100, Coarse-medium sand environment 

Sta~ion 100: Outside the mouth of the Chesapeake Bay just 
off Cape. Charles 

Latitude: 36 5~ 45.512 
Longitude: 75 54 53.444 
Sampling Date: 6/13/79 
Water Depth: 18.90 m 
Radiographic positive print 

COARSE-~lEDIUZ..l S.l\ND ENVIRON:.lENT: 

The sediment environment within this region is heavily i:u.fluenced 

by wave action. This high energy regime produces distinctive 

homogenous and cross-bedded units, although some biogenic activity 

is evident. 

D.:=gree of bioturbation: < 30 ': 

SPECIAL FEATURES: 

A. Heavy minerc:.' , ?lanat· cross-bt:.!dding unit 

B. Homogenous sand bed 

C. Undescribed ca~:tellid burrows 

D. Onuohis eremita tube 

0' 
' -+ 
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Plate 4. Station 78., Mixed-sediment environment. 

Station 78: East of Tangier Island 
Latitude: 37 50 54.944 
Longitude: 75 55 32.880 
Sampling Date: 6/24/79 
Water Depth: 23.78 m 
Radiographic positive print 

r-aXED-SEDD1E~4T ENVIRON:·lENT: 

This region is characterized by strong tidal currents. The 

surface r:.ud lamina of this core is·covered with tubes of the 

amphipod, k~oelisca abdita. High densities of these tubes 

act as a sediment trap for fine-grain materials. The 

sedimentary sequence changes abruptly into a sandy substrate 

with little bioturbation. A storm erosion layer is preient 

at depth. 

:>egree of bioturbation: 60-90'?, (above 5 em} 
30-605 (beloH 5 em) 

SPECIAL FEA?URES: 

A. Clayey silt layer with some interbedded s~nd 

B. Muddy coarse sand with gravel 

c. Starn eros ion layer t:i th compacted clay pockets 

D. ~ulinia lateralis shells (boxed) 

E. Il·:ar::1ssa vibex shell (remnant) 

F. Unide~tified polychaete burrow (inactive} 
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Plate 5. Station 27, Fine sand environment. 

Station 27: Poco~oke €ound 
Latitud~: 37 49 54.106 
Longitude: 75 5o- 7.436 
Sampling Date: 9/20/78 
Water Depth: 4.38 m 
Radiographic positive print 

FINE S~ ..... 'iD E~NIRONHENT: 

General bioturbation activities in this core have disrupted 

the ripple laminae, and homogenized the heavy minerals. The 

underlying hard clay is characteristic along the nearshore 

margin. 

Degree of bioturbation: 60-90~ (above 15 em) 
c~ (below 15 em) 

SPECIAL FEATURES: 

A. Ho~ogenous fine sand with ~cattered heavJ minerals (dark 

granules) 

B. Hud lamina 

C. Consolidated clay substratum 

D. Heavy mi:wral ripple lamina 

E. Unidentified polychaete burrow 

F. Ilvanassa vibex shell (remnant) 
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Plate 6. ·Station 103, Mixed-sediment enviromnent. 

Station 103: ~\!estern Shore just south of ~·:olf Tra!J Light 
Latitude: 
Longitude: 
Sam?ling Date: 4/25/79 
Water Depth: 7.32 ~ 
Radiographic posi ti ·:e print 

~HXED-SEDI.MENT E~<VIP.:O~Z:·!E~-;T: 

!>!uddy sand core an.d oyster reef. This reef >'<'as probably 

cevastated by ?>:sx disease in the 1950'3. Clvmenella torauata 

apparently is respon~ible for extensive sediment sorting. 

Laminar disruption a~d sediment mottling are evident. 

Degree of biotu~bation: 90-9% 

S?ECIAL FEATURES: 

B. Crassostrea virc~nica shells (remnant) 

C. Clvmenella ~:..::a~a tube 

~00 
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Plate 7. Station 84, Mud environ2ent. 

Station 84: Middle of the Bay just north of the Rappahannock 
River 

Latitude: 37 40 20.223 
Longitude: 76 7 55.784 
Sampling Date: 6/22/79 
Water Depth: 12.80 m 
Radiograph positive print 

t-1UD ENVIRO~:'-lENT: 

Biotl!rbated clayey silt core, illustrating massive destruction 

at depth by the cerianthid anemone, Ceriantheoosis americanus. 

Some physical laMination is still appare·_t. 

Degree o: bioturbation: 60-90~ 

SPECIAL FLATURES: 

~. Faint mud laminae 

B. Paraprionspio pinnata traces 

C. Mulinia lateralis shell (li~el 

D. Asvchis clon~ata tube 

E. Cecia~theoosis amcricanus b~~row (inactive) 

F. :'-1uco-na 'Jalthi.·~·a shell (disJr~ical.:>tcd) 
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Plate 8. Station 95, Mud environment. 

Station 95: Mouth of the York River 
Latitude: 37 12 45.712 
Longitude: 76 16 38.419 
Sampling Date: 6/12/79 
Water Depth: 10.67 m 
Radiographic positive print 

MQD ENVIRONMENT: 

Moderately bioturbated clayey silt with thin mud laminae; 

usually found in deep-water muddy environments. 

Degree of bioturbation: 30-60% 

SPECIAL FEATURES: 

A. 

B. 

c. 
D. 

E. 

F. 

Homogenous clayey-"-silt texture 

Horizontal planar mud 1amina7.ion 

Inclined planar mud laminae 

Paraprionspio pinnata traces 

Pectinaria souldii tube 

Mulinia lateralis shell (boxed) 

G. +++ Unidentifietipolychaete burrow with Fe prec. halo (inactive) 
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Plate~- Station 42, Mixed-sediment environment. 

Station 42: Eastern Shore opposite the mouth of the York River 
Latitude: 37 12 48.174 

. Longitude: 76 4 6.364 
Sampling Date: 9/15/78 
Water Depth: 11.59 m 
Radiographic positive print 

MIXED-SEDIMENT ENVIRONMENT: 

High densities of Clymenella torauata can ~otentially stabilize 
;' 

the sediments. Their reworking activities can greatly modify 

the sediment fabric, resulting in laminar disruption and 

sediment mottling. 

Degree of bioturbation: 90-99% 

SPECIAL FEATURES: 

A. Mud lamina that has been disrupted resulting in mud pockets 

B. Mulinia lateralis shell layer 

C. Clymenella torquata tubes (active) 

D. Clymenella torquata tube (inactive) 
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Plate 10. 3tation 96, Coarse-medium sand environment. 

Station 96: North of Chesapeake Bay Bridge Tunnel 
Latitude: 37 10 49.356 
Longitude: 76 7 9.316 
Sampling Date: 6/14/79 
Water Depth: 8.23 m 
Radiographic positive print 

COARSE-MEDIUM SAND ENVIRONMENT: 

The oceanic-derived sands of this core contain_ a surface layer of. 

Pectinaria gouldii tubes. Biological reworking processes have 

homogenized the sediments. The surface excavdtion iS the result 

of unknown physical or biogenic action. 

Degree of bioturbation: 90-99% 

SPECIAL FEATURES: 

A. Surface excavation of unknown origin 

B. Pectinaria gouldii tube 

C. Juvenile Ensis-directus burrow 

D. Paraprionspio pinnata trace 

E. Diopatra cuprea tube 

F. Ensis directus shell 
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Appendix E 

Station description with visual observations, x-ray description 

and important biogenic species 
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Station: 26 9-78 

Area: Tangier Sound (98 ft::) Depth penetration: 43 em 

Sediment:: mud (tot- 12 em fluid mud tr.an cohesive black nud to 40 em 
than gr~y mud) 

Visua~ Str~~tures: 

Physical: methane gas pocketing 

Biological:~ few amphipod tubes brown against.black background 
on surface than nothing until 35-43 mat of old ampeliscid 
tubes. 

J~~rtant Biogenic A~ents: 

Amoe1isca abdita - stabilizes sediment surface 
Nereis succinea - ventilates burrows 
Paraprionospio pinnata - small burrows (<1 mm. wide) 
Loimia medusa - large tube d1i.>eller (4 mm wide} 

X-rav structures: no x-ray, sample destroyed by on-board handling 
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Statio!!.: 27 9-78 

Area: Pocomoke Sound (16 ft) Depth penetration: 30 em 

Sediment;: medium-fine sand with increasing coarse sand & gravel with 
depth 

Visual Structures: 

Physical: many mineral colors, surface mottled with mud clasts, 
c:i.:eper get streaks of clay, thin layer mud understenes. 

Biological: few Clymenella tubes on surface, 15-20 mud filled 
burrow (7 mm.) 

~~· Biogenic Agents: 

f· _!.£rquat<! -
". 2mc. igua 
P. pinnat,~ 

X-ray structures_: 

"conveyor belt" which mixes top 15-20 em 
deep random burrowing polychaete 
thin burrow in the top 5 em 

Physical.- between 13-16 em. See transition of medilU!; and fine 
sand to coarse sand and gravel. This represents a storm 
erosion layer, few mud clasts in upper 10 em, mud lining 
underneath stones 

Biological - fet~ C1ymene11a tubes; most abundant are Paraprionospio 
pinnat:a burrows. 
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Station; 28 9-78 

Area: ·just south of Potomaa River mouth (82ft) 
Depth penetration: 28 em 

Sediment: fine-medium sand 

Visual St"n!ctures: 

Physical: few pebbles ar.d clay veins toward bottOm 

Biological: on surface lots of Pectinaria tubes. fev Clyn:enella 
tubes, 7 mm wide chaetopterid tube, glycerid 1-olychaete 
trace to 28 em. Clymenella tubes and a chaetopterid tube · 

.extend all the way to.the bottom of the core 

Important Biogenic Agents: 

Chaetopterus variopedatus - large tube dweller 
Paraprionospio pinnata - thin burrows 
Pseudeurythoe ambigua - deep burrowing polychaete 
Clymenella torquata - "conveyor belt" species . ·, ~ ·. 
Glyr.era dibranchiata - large burrow dwelling polychaete 

capable of ventilating its burrow ~ ."" · 

X-ray Structures: 

Phynica~ - large lump of iron at 12-17 em, more pebbles >15 em down, 
one mud clast at 10 em, lg irregular dark area 20-25 em? 

Biological: few pectinaria tubes on top. Se7eral glyceri& 
burro:ws., couple o£ Clymenella tubes. 
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Station: 29 9-78 

\ 
\ 

Are~: just west of Tangier Island (33 ft) 
Depth penetration: 21 em 

Sediment: fine-medium sand 

Visual Structures: 

Physical: streaks of darker sediment (mottled R.P D.) 

Biological: fev Clymenella & ampeliscid tubes on surface 
large terebellid tube 0-10 em, phoronid tubs 5-20 em. 
13 mm hole going out of core 10-15 (Callianassid shrimp?) 

Important Biogenic Agents; 

Terebellidac - large tube dweller 
Deep errant polychaetes - Pseudoeurythoe ambigua, Ancistrosyllis, 

Orbinids, Driloneris 
Phoronid - thin vertical sand tubes 

X-ray structures 

Physical: uniform bioturated sand 

Biological: very little - few phoronid tubes, mostly a mobile 
faun:1 
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Station 30 9-78 

Area: off southern tip of Tangier Island {8B ft.) 
Depth penetration: 38 em 

Sediment: mud - (fluid on top 5-6 em) 

\'isual Structures: 

Physical: none 

Biological: surface matted with Al:!oelisca. Several unoccupied 
Terebellid tubes 5-15 em. Hydroid sr.rands 25-30 em 

Icportant Biogenic Agents: 

A.'llpelisca abdita. - tubes stabilize surface sediment 
Nereis succinea - ventilates burrows 
Terebellids - large ventilating tube dweller 

X-r~y: no good because sample was frozen 
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Station: 31 9-78 

Area: west shore between Potomac River & Rappahannock River (44 ft) 
Depth penetration: 19 em 

Sediment: mud (fluid) 

Visual Structures: 

Phvsical: none 

Biological: none 

Important Biogenic Agents: none 

X-~ay: sample frozen so no x-ray 
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Station: 32 9-78 

Area: to'lo•ard eastern shore bet;.~een Rappahannock & Potomac Rivers 
(46 f ;) 

Depth Penetration: 20 em 

Sediment: muddy sand, poorly sorted 

Visual Structures: 

Physical: none 

Biological: ampeliscid tubes, fe;.~ Pectinaria & Cl~enella tubes, 
hydroids at 0-5 em at 5-10. Terebellid tube, at 10-15 
ClYl'lenella tubes, Terebellid tube and hydroids,at 15-20 
old ampeliscid tubes, 4 mm burro;.~ ;.~ith gold bro;.~n long, 
and still have Terebellid tube. 

Important Biogenic Agents: 

Pectinaria - mobile tube dweller & "conveyor belt" species 
Clymenella - "conveyor belt" species 
Deep burrowing polychaetes - Orbinids, Pseudeurythoe ambigua, 

Pilargids 

X-ray Structures: lost due to refrigeration failure {dried out) 
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Station: 33 9-78 

Area: near the mouth of the Rappahnnnock River (35 ft) 
Depth penetration: 40 em 

Sedinent: fine sandy mud 

Visual Structure: 

Physical : fluid top 3 em 

Biological: few stringy tubes on surface, 0-5 em short piece of 
parchment-like tube, 5-20 em Glycerid traces, 20-25 em 
capitellid traces 

Important ~iogenic Agents: 

Nereis succinea: ventilates burrow 

X-rav Structure: ~one due to refrigeration failure 

118 



Station: 34 9-78 

Area: middJ.e of Bay off the Rappahannock River (39 ft) 
Depth ~enetration: 21 em 

Sediment: very fine sandy mud 

Visual Structures~ 

Physical: fluid surface 

Biological: 1 mm dia tubes of Clymenella torquata and stringy 
tubes on top (Paraprionospio pinnata?), few Pectinaria 
tubes on surface. 5-10 em. 1 mm diameter burrow trace 
vertical, large 6 mm in diameter tube, 10-15 em part of U 
shaped tube. (Loimia medusa), continuation of the 6.mm 
tube, 15-21 em continuat·ion of 6 mm tube 

Important Biogenic Agents: 

!araprionospio pinnata - small burrows 
Clymenella torquata - "conveyor belt species" 

X-ray Structures: 

Physical: none 

Biolo~ical: many in back-filled burrows of various sizes. 
Nereis burrow 0-4 em, few vertical maldanid tubes, many 
small burrows of ~· pinnata at 0-8 em patch of small 
capitellid like traces at 17-21 em (probably Heteromastus 
filiformis). Some Mulinia shell hash on surface 
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Station: 35 9-78 

Area: toward Eastern Shore of Rappahannock River (39 ft) 
Depth penetration: 38 em 

Sediment: very fine sandy mud 

Visual Structures: 

Physical: none 

Biologicai: Q-5 emf. pinnata mucoid tubes, ampeliscid tubes, 
many Pectinaria tubes, lg Chaetopterid tube, many Clymenella 
tubes, couple of terebellid tubes, 5-10 em continuation of 
Clymenella and terebellid tubes, ophiuroid in life position. 
10-15 em piece of cerianthid tube, continuation of Clymenella 
tubes. 20-25 em continuation of Clymenella and terebellid 
tubes. 25-10 em capitellid traces. 30-38 em nothing. 

Important Biogenic Agents: 

Clymenella torguata - "conveyor belt species" 

X-ray Structures: 

Physical: slight trough cross bed sand in the upper 2 em 

Biological: couple of Clvmenella tubes, many back-filled burrows 
of Glycerids, Terebellid and Cerianthid anemones. P. pinnata 
traces in the top 8 em. Few capitellid traces 
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1tion: 36 9-78 

ea: Eastern Shore opposite Rappahannock River (37 ft) 
Depth penetration: 21 em 

diment: muddy s~~d mixed with gravel 

.siJal Structure: 

Physical: mottled R.P.D., 0-5 em, increasing amount of pebbles 
with increasing depth 

Biological: surface has Sabellaria vulgaris tubes. few ampeliscid 
tubes, one Pectinaria, one Ampharetid tube, section of 

'Cirratulid burrow with reddish-brown lining. 5-10 em 
continuation of burrows and ampharetid tube. 10-15 em 
continuation of cirratulid burrow. 15-20 c~ nothing 

:mportant Biogenic Agents: 

Nereis succinea - ventilates its burrow 
Ampharetid - tentaculate polychaete which mound sediment around 
Cirratulidae - large buirowing polychaete with lined burrow 

;{-ray Structure: 

Physical: scattered pebbles, mottled with mud 

Biological: many shell lmm in diameter burrow (either f· pinnata 
or juvenile Nereis), 0-5 em, couple of large back-filled 
burrows and cirratulid burrow (probably Cirriformia grandis) 
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Station: 37 9-78 

Area: uest shore of transect between York & Reppahannock .Rivers 
(22 ft) 

Depth penetration: 18.5 em 

Sediment: poorly sorted S<Uid - lots of shell & gravel 

Visual Structure: 

:?hvsical: --lots of gravel on bottom 

Biological: Clymenella tubes seen from surface. Ampharetid tube 
0-15 em, 5-10 em 11 mm in dia. mud filled burrow, Glycerid 
traces 

Important Biogenic Agents: 

Mobile polychaetes ~ Glycera, Drilonereis, Pilargids, Pseudeurythoe 

X-ray Structures: 

Physical: lots of pebbles & shell hash, large oyster shell at 13 
em, grey uniform sediment, a mud layer .5 em 

Biological: Cl)~enella tube to 10 em, mobile fauna responsible 
for unifcrm sediment 
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... tat ion: 38 9-78 

Area: middle oi the Bay between York & Rappahannock Rivers (37 ft) 
De~th penetration: 51 em. 

Sediment: poorly sorted sandy mud 

Visual Structure: 

Physical: none 

Biological: Terebellid tube 0-51 em, few Pectinaria tubes on 
surface, mucus tubes of !· pinnata 

Important Biogenic Agents: 

Pectinaria gouldii - mobile tube dweller, "conveyor belt species" 
Loimia medusa - large tube dweller 
Glycera americana - large polychaete which ventilates its burrov 

X-ray Structure: 

Physical: sand patch on surface to 2 em 

Biological: many various back-filled burrows, glycerid traces, 
cap~tellid burrows at 25 em 
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Station: 39 9-78 

Area: toward Eastern Shore between York & Rappahannock River (43 ft) 
Depth penetration: 17 ~m 

Sediment: poorly sorted sand 

Visual Structure: 

Physical: gravel on bottom, black mottling, lots of Z.fytilus edulis 
shells 

Biological: at 5-10 em, a 2.4 em diameter burrow (Callianassa 
atlantica) at 10-15 em ophiuroid arm, Callianasa atlantica, 
many reddish-brown burrows with cirratulid tentacles · 
(Cirriform grandis) 

Important Biogenic Agents: 

rallianassa atlantica - large burrow, process large amo~ts of 
sediment 

Mobile polychaetes - Glycera. gseudoeurythoe, Cirratulids, 
Arabellids 

Micropholis ~ - ventilates its burrow 

X-ray Structure: 

Physical: wavy sand layering in the top 4 em, large pebbles & 
gravel, mud clasts 

Biological: lots of small indistinguishing worms traces, general 
uniform sediment brought on by bioturbation of a mobile fauna 
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Station: 40 9-78 

Area: Eastern Shore between York & Rappahannock Rive~s 
Depth Penetration: 33 c~ 

Sediment: medium fine sand 

Visual Structure: 

Physical: mottled RPD 

Biological: ~~ldanid tube 0 to 25 em, Whelk on surface, Ensis 
directus at 5-10 em, fragment of ceriant~id anemone tube, 
10-15 em goldish-brown burrows 

Important Biogenic Agents: 

Busvcon carica - plower of the top several em 
Ensis directus - large burrowing bivalve 
CfY!ijenella torquata- "conveyor belt"_species 
Glycera americana.- large burrot·T which it ventilates 
Pseud(>eurythoe ambigua - deep burrower 
Micropholis atra - ventilates its burrow 

X-rav Structure: 

Physical: 16-22 em patch of shell fragments 

~iological: thin burrows along surface, couple of deep back
filled burrows. Mostly bioturoated uniform sands Clymenella 
tubes 0-15 em 
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Station: 41 9-78 

Area: be~een York River and Mobjack Bay (46 ft) 
Depth Penetration: 24 em 

Sediment: muddy sand, poorly sorted 

Visual.Structure: 

'P\:lysit:al; g~avel throughout increasing with depth (15-20) along 
~thpatches of compact orange and grey clays, strands hydroid 
throughout 

Biological: o-5 thin mucoid tubes (f. pinnata), Sabellaria reefs, 
Pectinaria tubes, 10-15 em capitellid worm traces 

Important Bio_$enie Agents 

Nereis succinea - ventilates its burrow 
Clymenella torquata - "conveyor beret species 

X-ray Structure: 

Phvsical: lots of Anadara shell hash near surface, very mottled 
looking, more stones at bottom with "islands of clay" mud living· 
ero'Uild stones 

Biological: couple back-filled burrow, Pectinaria tubes 
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Station: 42 9-78 

Area: tastern Shore opposite York River (38 ft) 
pepth penetration: 36 em 

Sedim~: muddy fine sand 

Vis ~;tal Structure: 

Physical: none 

Biological: lots of Clymenella tubes, Ceriant,hid anemone tube at 
15-20 em, at 25-30 em mud cylinder 

Important Biogenic Agents: 

Clymenella torquata - "conveyor '1>elt species" 
Various mobile polychaetes 

X-ray Structures: 

Physical: shell hash30-35 em, mud streak 25 em 

Biological: many Clymene~la tubes to 18 em, few orbinid polychaete 
traces, few back-filled burrows in the deeper layers, streak 
of mud 3D-35 em 
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tation: 43 9-73 

.rea: mid Bay off York River (38 ft) Depth Penetration: 25 em 

>ediment: muddy sand, poorly sorted 

lisual Structure 

Physical: gravel further down 

Biological: Joldia limatula at 3 em. Pb210 core at this station 
resulted in a large cerianthid anemone. f· pincata at 0-5 em, 
0-10 Praxiella gracilis tube, seve=al misc. burrows, capitellid 
traces 10-13 em, large burrow at 15-20 em 

Important Biogenic Agents: 

Yoldia limatula - large deposit fee~ing bivalve, bioturbator 
Mald:inidae - "conveyor belt" species 
~fubile polychaetes - general bioturbators 
}tico?holis ~ - ventilates its burrow 

X-rav Struct~re: 

Physical: lg patch of saud without m~d on left side 16-25 em deep. 
lots cf shell hash on surface 

BiologiLal: few maldanid tubes, some back-filled burr~~s, 
cerianthid trace or streaks at 19-28 em, few mobile 
polychaete traces 
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Station: 44 9-18 

Are~: just north of Buckroe Beach (24 ft) 
Depth Penetrat-ion: 13 em 

Sediment: well sorted fine sand with lots of shell hash 

Visual St~ucture: 

Physical: surface rippled with wave height of 2 em. Yave 
length 1/2 width of box. lots of shells. 

Biological: ~lulinia lateralis on surface, Glycerid polychaetes 
5-10 em. 

Important Biogenic Agents: 

Mulinia lateralis - produces "sitz" marks 
Glycer~ dibranehiata - ventilates its burrow 

X-ray Structure: 

Physical: lots of shell hash. ripple at right end surface, mud 
chart under crest. Very dynamic 

BiolQgical: one back-filled burrow 
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Station: 45 9-78 

Area: western side near the James River (29 ft} 
Depth Penetration: 27 em 

Sediment: medium fine sand 

Visual Structures: 

Physical - few pebbles 

Biological - Busycon on surface, maldanid tubes, phoronid tubes 

Important Biogenic Structures: 

Busycon carica - "plower" 
Nobile polychaetes - Pseudoeurythoe, G,lycera,. Scoloplos 

X-ray Structures: no x-ray 
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Station: 46 9-78 

Area: mid Bay off Fishermen's Island (49 ft) 
Denth Penetration: 18 em 

Sediment: muddy sand, poorly sorted 

Visual Structures: 

Physical - none 

Biological - Pectinaria tubes on surface, terebellid tubes beyond 
17 em, Yoldia & Tellina in 0-5 em layer, Cerebratulus in 5-10 
em layer 

Import~~~ ulogenic Agents: 

Pectinaria &ouldii - mobile tube dweller, "conveyor belt species .. 
Asychis elongata - )~arge tube dwelling polychaete 
Mobile fauna ~ Glycera, Pseudeurythoe, Cerebratulus 

X-ray Structures: 

Physical - shell fragments 0-5 em 

Biological - ~- ~edusae tubes, grey bioturbate texture due to 
mobile faun.:~ 

131 

~--:.:....:.. . . --



-- --------------....--~---- ~-~---·-· ---

Station-: 47 9-78 

Area: Hampton Roads (44 ft) Depth Penetration: 38 em 

Sediment: muddy fine sand 

Visual Structure: 

Physical: none 

Biological: Terebellid & Maldanid tubes all the way down 

Impor.tant BiogeniG Structures: 

Upo~ebia affinis - decapod burrower 
Tereoellidae - large tube dwelling polychaete 
Maldanidae- "conveyor belt" species· 

X-ray Structures: 

Physical - patch of layered mud-sand (laminated) at 7-8 em. 
Shell hash patchy at 2G-26 em 

Biological - few f· pinnata burrows, a Pectinaria tube, maldanid 
tube, several glycerid burrows deeper down & capitellid 
traces deep 

132 



48 9-78 

: off L:i.ttle Creek (28 ft) Depth Penetration: 18 em 

,.'1 fine sand with lot& of shell hash 

:ructures: 

;ical - none 

logical - Mulinia lateralis on top, Loimia medusa tube, 
mobile polychaetes 

t Biogenic Structures: 

mia medusa - large tube dwelling polychaete 
nprionospio pirin.ata ~ small burrows 
:udoeurythoe ~igua - deep burrowing polychaete 

:ructures: 

·sical. - shell lag area 10-15 em 

Jlogical: numerous .!:· pinnata burrows at 0-7 em, lots of 
glycerid traces, grey bioturbate texture from mobile fauna 
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Station: 49 9-78 

Area: off Lynnhaven'(38 ft) Depth Penetration: 55 em 

Sediment: m~ddy sand top 20 em than sandy mud 20-55 em 

Visual Structures: 

Physical - more clay 40-50 em 

Biological - surface mucoid tubes of f· pinnata and Ampelisca, 
Yoldia at 0-5 em. ~~ldanid tubes to 20 em, glycerid burrow 
25-30 em, Hulinia shells below 20 em, lots of mud filled 
burrows 35-40 em, capitellid burrows. more glycerid burrows 
to 50 em 

Important Biogenic Agents: 

Yoldia limatula - deposit feeding oollusc bioturbator 
Upogebia affinis - large deep burrowing decapod 
Maldanids - "conveyor belt" species 

X-ray Structures: 

Physical - top 8 em sandier, patches of mud with thin sand laye.r 
at 1-5 em and 30 em 

Biological - lots shell hash top 8 em lot of mottling of back
filled burrows in last 30 em (probably /~ychis and Glycerids) 
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Station: 50 9-78 

Area: off Cape Henry (58').. 

Sediment: medium-fine sand 

Visual Structures: 

Physical: none 

Depth Penetration: 22 em 

Biological: Nassarius crawling on top, mobile polychaetes 

Important Biogenic Agents: 

Mobile polychaetes --Glycera, Orbinids, Arabellids 

X-ray Structures: 

Phvsical - large ~ shell, slight layering on top 1 em 

Biolo~ical - small worm traces, general grey bioturbate texture 
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Station: 76 6-79 

Area: Tangier Sound (98 ft) Depth Penetration: 30 em 

Sediment: mud 

Visual StrucLures: 

Physical - black fluid mud, methane gas holes, dead hydroids 
throughout 

~iological -. lots of ampeliscid tubes on top, few Pectin3ria on 
surface 

Important Biogenic Agents: 

Macoma balthica ~ deposit feeding bivalve 
Ampelisca abdita - stabilizing tubes 
Nereis succinea - ventilates its burrow 
Pectinaria gouldii -mobile tube dweller, "conveyor belt" species 
Capitellids - ''conveyor belt" species 

X-ray Structures: 

Physical: darker mud band 2-4 em 
hydroid mat prcduces mottling, methane bubbles 10-15 em 

Biological: numerous sinuous worm burrows (f. pinnata. 
Mediomastus, small Nereis) 
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Station: 77 6-79 

Area: south of the Potomac River mouth (65 ft) 
Depth Penetration: 47 em 

Sediment: muddy medium-fine sand 

Visual Structures: 

fhysical - top sandy mud (0-2 em) than slightly muldy sand 

Biological - lots Pseudetirythoe ambigua, few ampeliscid tubes, 
Pectinaria tubes & Clvmenella tubes. An abandoned cerianthid 

anemone tube 

Important Biosenic Agents: 

Nereis succinea --ventilates its burrow 
Pseudeurythoe ambigua - deep mobile burrower 
Glycera dibranchiata - ventilates L:s burrow 

X-rax Structures: 

Physical - mottling 

Biological - many small worm traces (probably juvenile Nereis) 
5-30 em lots of back-filled burrows producing the mottling 
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Station: 78 9-78 

Area: Tangier Sound (78 ft) Depth of penetration: 35 em 

Sediment: mud - first 10 em, 10-40 em medium coarse sand 

Visual Structures: 

Physical - first 10 em mud than coarse sand 

Biological - Nereis & !· pinnata near surface, no back-filled 
burrow noted, deep down some old amphipod tubes 

Important Biogenic Agents: 

Macoma balthica - deposit feeding bivalve 
Ampelisca abditu - its tubes stabilizes surface, increases 

sedimentation 
!· pinnata - small burrowing polychaete 
Nereis succinea - medium burrowing polychaete, ventilates its 

burrow 

X-ray Structures: 

Physical: good demarcation between mui! and sand at 5-10 em, 
shell lag upper 10 cm;wavy sand laminae in upper 5 em 
of mud 

Biological: Mulinia at surface, Nerei~ succinea burrows, 
Pectinaria tubes. few back-filled burrows 
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Station: 79. 9-78 

south of Potomac River Mouth (60') 
Depth of Penetration:· 30 em 

Sediment: mud (black~ fluid) 

Visual Structures: 

Biological: few Htilinia on surface 

Important Biogenic Agents: 

!• · pinnata - small burroo.-i.ng polychaete 

X-ra~ Structures: 

Physical- density change with higher mud content o:..Scm than 
'Sandier· further down- not: supported by grain size data 
maybe just ·nore cohesive 

Biological - thin burrows o-5 em (probably !_. pinnata) 
larger Nereis succinea branched burrow at 9-14 em. 
Mulinia on surface, 3-6 em lots of capitellid traces 
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Station: 80 6-79 

Area: south Tangier Island (58 ft) 
Depth of Penetration: 50 em 

Sediment: alternating muddy sand to fine san~y mud 

Visual Structures: 

Physical. - none 

Biological - scattered ampeliscid tubes~ Loimia tube & Pectinaria 
tubes 

Important Biogenic Structures: 

Ampelisca abdita - stabilizes sedi~t surface 
Pectinaria gouldii - "conveyor belt" species 
Heteromastus filiformis - ''conveyor belt" species 

X-rav Structures: 

Physical - laminated mud and sand layers 

Biological - Pectinaria tubes, larg.; abandoned Loimia medll<:<! t;,:,bes 
pierce laminae, capitellid traces 
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Station: 81 6-79 

Area: Pocomoke Sound (51 ft) Depth of Penetration: 50 em 

Sediment: muddy sand 

Visual Structures: 

Physical - sand gets coarser with depth 

Biotogical mucoid tubes of ~· pinnata on surface, old Loimia 
medusae tubes, few back-filled burrows. Some Pectinaria 
tul)es 

Important Biogenic A~ents: 

Pectinaria gou:J,dii - "conveyor belt" species 
Loimia medusa - large tube dwelling polychaete 
Pseudoeurythoe ambigua - mobile polychaete 

X-ray Structures: 

Physical - lots of shell hash. surface muddier with thin sand 
layering. Few pebbles & wood 

Biological - mottled with back-fill turrows below 8 em. Lots of 
Pectinaria on surface Asvchis elongata tube 4-11 em. 
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Station: 82 6...:79 

wes.terrt shore between the Potomac and Rappahannock Rivers 
(80 ft) 

Depth of Penetration: 30 cni 

Sediment: mud (black, fluid) 

Visual Structures: 

Physical: fluid mud 

Biological: none 

Important Biogenic Agents: 

Pectinaria gouldi! - "conveyor belt,. species 

X-ray Structures: 

Physical: methane gas holes, wavy layering top 2 em and 
5-7 em, mud layer at 10-11 em and 15-17 em 

Biological: few :l:fulinia shells, general bioturbate texture at 
2-4 em and 6-12 em 

142 



Station: 83 6-79 

Area: north Rappahannock River (40 ft) 
De?th o.f Penetration: SO em 

Sediment: mud 

Visual Structures: 

Physical - methane gas holes 

BiQlogical - large cerianthid back-filled bLrrow, lots of 
~· tlinnata, Macorna at 10 em. 

Important Bio~enic Agents: 

Cerebratuh•s lacteus - generai bioturbator 
~· 2innata - ~oall burrowing polychaete 
N. succinea - medium burrowing polychaete, ventilates its burrow 
Capit:ellids - "conveyor belt" species 
Mace~ balthica - deposit feeding bivalve 

X-rav Strcctures: 

Physical - n••thing 

Biolc.::ical - many long thin burro\.rs of P. pinnata from 0-12 em, 
6--40 ern back-fillt~d burrows, }f.ctcoma at 6 em, 4 mm burrow 
of Xereis succinea at 3-7 em. Another at 27-3~ em 
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Station: 84 6-79 

Area: mid Bay, north of the Rappahannock River (42 ft.) 
Depth of Penetration: 50 em 

Sediment - mud 

Visual Structures: 

Physical - none 

Biological·- large cerianthid back-filled burrow, lots of back
filled burrows 

Im2ortant Biogenic Agents: 

Ceriantheopsis americanus - large tube dwelling anemone 
Asvchis elongata - large tu~e J~elling polychaete 
Nereis succinea - medium burrowing polychaete, venti1ates its 

burrow 

X-ray Structures: 

Physical - none 

Biological - lots of f· pinnata burrows upper 12 em, 3.5 em wiJe 
back-filled ceriQnthid tube, 5 mn Asychis tube 9-15 CQ. 

few Pectinaria on surface, few Hulinia on surfac-e 
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Station: 85 6-79 

Area: mid Bay betveen the Potonac and Rappahannock River (39 ft.) 
Depth of Penetration: 5u em 

Sediment: mud -----
Visual Structures: 

Physical: none 

Biological: few Pectinaria on surface, few back-filled burrows 

Important Biogenic Agents: 

Pectinaria gouldii -"conveyor belt" species 

X-ray Structures: 

Physical - Mulinia shell hash layer 0~10 em 

Biological • few ~Jlinia near surface, few thin burrows 0-2 em. 
few juvenile Pectinaria tubes near surface. few vertical 
burrows 0-8 em, lots of back-filled burrows 8-37 em 
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Station: 86 6-79 

Area: in the mouth of the Rappahannock River (61 ft) 
Depth of Penetration: 30 em 

Sedinent: mud (black, fluid) 

Visual Structures: 

Phvsical - fluid, gas bubbles 

~gical- none 

I::aportant Biogen:i,c Agents: none 

X-rav St:ru:ctti:re: 

Phvsical - thin sand laying top 2 em than gas bubbles. Some 
sand layering 6-7 em. lots of shell hash 1-5 ~ 

Biological - nothing significant 



Station: 87 6-79 

Area: off Piankatank River (33 ft) 
Depth of Penetration: 50 em 

Seditlent: mud 

Visual Structures: 

Physical - none 

Biological_- fe~ maldanid tubes, back~filled bur~ows, few 
Pectinaria tubes 

Important Biogenic Agents: 

Chaetopterus variopedatus - large tube dwelling polychaete 
Pectinaria gouldii - "conveyor belt" species 
Capitellids - "conveyor belt" species 
Glycera americana - large burrowing polychaete, ventilates its 

burrow 
Loimia medusa - large tube dwelling polychaete 

X-ray Structures: 

Physical - none 

Biological - lots of juvenile Pectinaria on surface, lots of P. 
pinnata burrows in the 0-7 em, lots of small scattered 
capitellid burrows, back~filled burrows 5-40 em 
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Station: 88 6-73 

Area: mid bay between Rappahannock River and Mobjack Bay (38 ft) 
Depth of Penetration: 45 em 

Sediment: fine sandy mud 

Visual Structures: 

Physical - none 

Biological U shaped Loimia medusa tube, Pectinaria on surface, 
lots of Mulinia, small Busycon on surface 

Important Biogenic Agents: 

Mulinia lateralis - small burrowing bivalve 
Clymenella torcruata - ''conveyor belt species", ventilates 
!· pinnata - small burrowing polychaete 
C.apitellid - "conveyor belt" species 
Glycerids - large burrowing polychaete, ventilates 
Asychis - large tube dwelling polychaete 

X-rav Structures 

Physical - few pebbles 

Biological - Pectinaria & Mulinia on surface. !· pinnata ~-11 em; 
capitellid Lurrows 0-10 em, few back-filled burrows 

148 



Station: 89 9-78 

~: Eastern Shore between Rappahannock and York Rivers {40 ft) 
Depth of Penetration: 30 em 

Sediment: muddy sand 

Visual Structures: 

Physical: none 

Biological: few hydroids on top. lots of maldanid and Pectinaria 
tubes, Sabellaria ree.f, Loitria medusa tube, lots of mobile 
polychaetes, Molgula on top 

Important Biogenic Agents: 

Clymenella sp. - "conveyor belt" species, ventilates 
Mobile polychaetes - Glicera, !_. at:lhigua, capitellids.- bioturbators 
Pectinaria gouldii - "conveyor belt" species 
Molgula manhattensis - prolific biodeposi~or 

X-ray Structure: 

l:'hysical: none 

Biological: lots of juvenile Cl;~enella G-7 em, lots of!_. pinnata 
burrows, grey bioturbate texture from mobile fauna 
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Station: 90 6-79 

Area: Wolf Trap (26 ft) Depth of Penetration: 20 em 

Sediment: fine-medium sand 

Visual Structures: 

Physical: few mud layers below 10 em 

Biological: lots of maldanid tubes and Spiophanes bomb;re tubes, 
mobile polychaetus 

Important Biogenic Agents: 

Ensis directus - burrowing bivalve 
Oligochaete - "conveyor belt" species 
Spiophanes bombp: - tube dt-1elling polychaete, stabilizes 
Mob~e poly~haetes - Clycera, Pseudeurythoe, Scoloplos bioturbation 

X-ray Structures: 

Physical - thin mud layers at 12, 16, 20, 21 and 25 em. few 
mud layers below 20 em 

Biological - lots of Ensis traces, 0-7 em. long thin burrows. 
Hulinia shell hash layers at 12, 16, 20, 21 and 25 em. (seems 
to be associated with thin mud layers) 
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Station: 91 6-79 

Area: Eastern Shore between Rappahannock and York Rivers (30 ft) 
Depth of Penetration: 20 em 

Sediment: medium-fine sand 

Visual Structures: 

Physical - none 

Biological - numerous Mulinia, Ensis and Tellina bivalves, lots of 
Clymenella tubes, mobile polychaetes and phoronid tubes 

Important Biological Agents: 

Ensis directus - burrowing bivalve 
~na agilis - burrowing bivalve 
callianassa atlantica - large burrowing decapod 
Clvmenella torquata - "conveyor belt" species, ventilates 
Pectinaria gouldii - "conveyor belt" species 
Spiophanes bombyx tube dwelling polychaete, stabilizes 
Nobile polychaete - Glycera, Pseudoeurythoe, Scoloplos bioturbators 

X-ray Structure: none, dropped 

151 

l 
I 
; 

I 
J 



Station: 92 6-79 

Area: in Mobjack Bay (20 ft) Depth of Penetration: 50 em 

Sediment: mud (fluid) 

Visual Structures: 

Physical - fluid mud 

Biological -watery tubes. lots of P. pinnata 

Important Biogenic Agents: none 

X-ray Structure: 

Physical: frozen so partially destroyed 

Biological: deep worm traces 
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Station: 93 6-79 

Area: off the mouth of Mobjack Bay (43 ft) 
Depth of Penetration: 50 em 

Sediment: mud to sandy mud 

Visual Structures: 

Physical: none 

Biological: ·~;mall maldanid and ampeliscid tubes, dead hydroid 
fragments throughout, large Cerebratulus found just out.side 
the box. lots of !• pinnata 

Cerebratulus lacteus - bioturbator 
Pectinaria gouldii - 11con:veyor belt" species 
!_. pinnata -·small burrowing polychaete 
Asychis elongat.:>. - tube dwelling polychaete 

X-ray Structu~: frozen 

Physical: mud layer at 20 em 

Biological: few b~ck-filled burrows. Grey bioturbate texture 
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Station: 94 6-79 

~: mid Bay off 11Dbjack Bay (55 ft) 
Depth of Penetration: 40 em 

Sediment: sandy mud 

Visual Structures: 

Phvsical - none 

Biological - large ampeliscid tubes, lots of Asabellf4es and 
Pectinaria tubes, old cerianthid tube, glycerid burrow, 
Thyone briareus 

Important Biological Agents: 

Glzcera americana - large burrowing polychaete, ventilates 
'thyone briareus - large deposit feeding holothurian 
Cerianth~opsis americanus - large tube dwelling anemone · 
Cerebratulus lacteus - bioturbator 
Pectinaria gouldii - "conveyor belt" species 
Cly"lllenella torquata - "conveyor belt" species, ventilates 

X-ray Structures: 

Physical: ~tilus edulis shells at 30 em 

Biological: lots of juvenile Pectinaria on surface, some 
Clymenella tubes, large mud traces of back-filled burrows 
Asychis tube 15-20 em 
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Station: 95 6-79 

Area: :tilouth of the York River (35 ft) 
Depth of Penetration: 50 em 

Sediment: mud 

Visual Structures: 

Physical: none 

Biological: P. pinnata tubes on surface, few maldanid and 
Ampeliscid tubes, glycerid traces, old Cerianthid tubes. 
Many back-filled burrows 

Important Biogenic Agents: 

Glycera sp. - large burrowing polychaete 
Pectinaria gouldii - "conveyor belt" species 
!· pinnata - small burrowing polychaete 
Clymenella torquata - "conveyo::- belt" species, ventilates 
Capitellids and oligochaetes - "conveyor belt" species 

X-ray Structures: 

Physical: s-~e sand layering at 15-35 em 

Biological: many Pectinaria juveniles on surface, long !· pinnata 
burrows 0-10 em, few small Ucdiomastus burrows at surface 
many back-filled burrow 7-35 em. Hacoma shell layer 12-14 em 
7-20 em many capitellid burrows 
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Station: 96 6-79 

Area: mid Bay near York Spit Channel (27') 
Depth of Penetration: 13 em 

Sediment: all fine sand 

Visual Structure: 

Physical: none 

piological ~large Diopatra cube, few maldanid tubes, lots of 
Ensis, Busycon on surface 

Important Bios;enic Agents:: 

Glvcera americana - large burrowing polychaete, ventilates 
Ensis directus - burrowing bivalve, bioturbator 
~nella torquata - "conveyor belt" species, ventilates 
Spiophanes b'onbvx - tube dwelling polychaete, stabilizes 
Pectinaria gouldii - "conveyor belt" species 
Capitellids - "conveyor beltu species 

X-ray Structures: 

Phvsical: some sand layering top 0-4 em, shallow cavity on surface 

Biological: Ensis tubes, Diopatra·ftiH~. Pectinaria on surface, 
Clymenella tubes, lots of small thin branched burrows 0-1 em 
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Station: 97 6-79 

Area: north of Cape Charles (110 ft) 
Depth of P~netration: 20 em 

Sedi~ent: muddy fine sand 

Visual Structures: 

Phvsical: 

Biological- lots Pectinaria on surface,·some glycerid traces 

Important Biogenic Ascnts: 

Tellina agilis - burrowing bivalve, bioturbator 
Nereis suc:cinea - mt!dium burrow dwelling polychaete, ventilates 
Oligochaete - "conveyor belt" species · 
Sabellaria vulsaris - builds "reefs" of sand 
Pectinaria gouldii "":' "conveyor belt" species 
Glvcera americana - burro¥ring polychaet.e 

X-ray Structure: 

Phvsical- top 4 em darker (muddier), lots of shell hash 

Biological - lots of rectinaria, few ~d burrows, mostly grey 
bioturbate texture 
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Station: 98 6-79 

Area: off }:e .. rport News (61 ft) Depth of Penetration: 13 C3 

Sed:l..ment: muddy gravely coarse sand, poorly sorted 

Visual Structures: 

Physical: very heterogeneous sediment-mud gravel, hydroid$~ shells, 
junk and large rock on top 

Biological: three large Callianassid burrows, mobile poly~~aetcs 

Important Biogenic A!';ents: 

Callianassa atlantica - large burrowing decapod 
Nereis succinea - medium burrow dwelling polychaete, ventilates 
Oligochaetes - "conveyor belt" species 
Pectinaria gouldii "conveyor belt" species 
t-Iobile polychaetes - Glvcera, Orbinids, Arabella, Harphysa 

X-ray Structures: 

Physical: nnn: clasts, lots of shells hash, gravel and stones 

Biological: fev Nereis burrows 
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Station~ 99 6-79 

Area! Hampton Roads (55 ft) Depth of Penetration: 39 c~ 

Sediment: muddy fine sand 

Visual Structures: 

Physical: shell layer at 10 em 

Biological: maldanid tubes, Ensis directus 'burrows,long Glycerid 
burrow to 20 em. Pockets of .fluid mud, cerianthid tube 

Important Biogenic Agents: 

Ensis directus - burrowing bivalve, bioturbator 
fuct'iuaria gouldii - "conveyor belt" species 
Glycera americana - large burrowing polychaece, ventilates 

X-ray Structures: 

Physical: lot of shell hash 5-15 em. Darker mud band at 
15-20 em, large rock ·on surface 

Biological: few Pectinaria on surface, three Asvchis burro\~ 
14-30 em, back-filled burrows 15-35 em 
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Station: 100 6-79 

Area: off Cape Henry (62 ft) Depth of Penetration: 11 em 

Sediment: fine-medium sand 

Visual Structures: 

Physical: none 

Biological: Ensis burrows. Hobile polychaetes 

Important Biogenic Age.nts: 

Capitel.lids - "conveyor belt" species 
Mobile polychaete: Glycera, }~gelona, Drilonereis 

X-ray Structures: 

Phvsical: iron oxide traces~ sand layering in cross trough bedding 

Biological - large Loimia medusae tube, small worm traces 
(Capitellids), Ensis directus traces, few thin Y branched 
burrows (probably juven~le glycerid) 
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Station: 103 4-79 

Area: mouth of the York River (25 ft) 
De~th of Penetration: 17 em 

Sediment: muddy fine sand, lots of oyster shells 

Visual Structures: 

Fnysical - oyster shell layer at 5-12 em 

~iological- - lots of Clymenella tubes 

Important Biogenic Agents: 

Clymenella torquata - "conveyor belt" species, ventilates 
Paraprionospio pinnata - small bqrrowing polychaete 
Glycera sp. - large burrowing polychaete, ventilates 

X-ray Structures: 

Phvsical - slight mud layering on top 

Biological - oyster shells 5-12 em, with tubes 
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Station: 104 4-79 

Area: near Wolf Trap Depth of Penetration: 57 em 

Sediment: muddy fine sand 

Visual Structures: 

Physical: none 

Biolo_gical: hydroid comraunity on top, lots of back-filled 
burrows, cerianthid tube, lots of Pec;tinaria on surface, 
large Cerebratulus leaving traces 

Important Biogenic Agents: 

Sertularia ~ hydroid, changes surface topography 
Cerebratulus lac.teus - bioturbator 
~blgula manhattensis - biodepositor 
Paraprionospio pinnata - small burrowing worm 
Nereis succinea - medium burrowing worm, ventilates 
Pectinari~ gouldii "conveyor belt" species. 
Hobile polychaetes - Glvcera, orbinids, etc. 

X-ray Structures: 

Physical: large mud patches 

Biological: back-filled burrow of Glycera or cerianthids, small 
worms traces 0-5 em (probably ~· pinnata) few Pectinaria on 
surface 

162 



Station: 105 4-79 

Area: Eastern Shore off Cape Charles City 
Depth of Penetration: 40 em 

Sediment: muddy fine sand 

Visual Structures: 

Physical: none 

Biological: lots of Clymenella tubes, large Cerebratulus burrowlUg 
leaving a smooth oval burrow. Glycerid type back-filled 
burrows and traces. Ophiuroid with commensal polynoid at 
7 em, terebellid tubes, large Yoldia limatula, Asy~his tube. 

Important Biogenic Agents: 

Yoldia l~~atula - deposit feeding bivalve 
Cerebratulus lacteus - bioturbator 
Ceriantheopsis american·us - large tube dwelling anemone 
Micropholis atra - ventilates 
Clymenella t~ata - "conveyor belt" species 
Capitellidae - "conve:or belt" species 
Oligochaetes - "conveyor belt" species 
Glycera sp. - large burrowing polychaete, ventilator 
Loimia medusa - large tube dwelling polychaete 

X-ray Structures: 

Physical: none 

Biological: Clymenella tubes, large Pectir~aria, small.worJ!l traces, 
general grey bioturbate structure from ~obile fauna 
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Appendix F 

Description of the biogenic structures of some of the common,and 
important macrobenthic organisms found in the lower Chesapeake Bay 

Hydrozoa 

Sertularia argentea - dead forms of this species break off 
during storms and are transported to-certain areas where 
t~ey are buried. They appear as black streaks and dots 
in our radiographs (ex. Sta. 76). 

Anthozoa 

Ceriantheopsis americanus - a large tube dwelling anemone which 
may be up to 2 em in diameter and may go-beyond 60 em in 
depth. The tube is made of tough cnidae and persists long 
after t~e animal dies allowing for surface material to fill 
in (ex. Sta. 84). For more details on this organism and 
its structure see Frey (1970). 

Nemertea 

Cerebratulus lacteus - large predator (2 em in diameter and 120 
em long) randomly burrowing as it searches for food. We 
have found specimens hanging from the bottom of 55 em 
cores. As it burrows it leaves a oval opening matching 

Phoronida 

its body. Howard and Frey (1975) found that its foraging 
traces do not remain open long and its effect is that of 
general bioturbation. Like other nemerteans, Cerebratulus 
produces copious amounts of mucous which may have a binding 
effect on sediment grains (see Station Drawing 93b). 

Fhoronis sp. - a tentaculate suspension feeder which builds a 
long thin straight tube of sand from 0-15 em in let_1gth 

Hollusca 

and <1 rom in diameter. }fuy serve to stabilize the sediments 
at high densities (Ronan 1978). 

Busycon carica - large carnivorous gastropod (up to 20 em) which 
plows the top several centimeters of sediment leaving furrows 
behind it. Results of this action is the destruction of 
physical layering leaving a more homogeneous bioturbated 
texture. (See Station Drawing 40a). 
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Appendix F (continued) 

Mollusca (continued) 

~ directus - deep infaunal suspension feeding bivalve. It 
forms a slightly inclined burrow, which l>:e have found as 
deep as 20 em, but is known to occur as deep as 50 em. 
(Allen 1954). We have found it to ha'.Te a halo of lighter 
colored (OX"Jgenated) sediment arollild the burrow. It is 
an extremely fast burrower and probably contributes to 
the highly bioturbated sands that it is COOl:lllonly found 
in. (See Station Drawjng lOOc). 

l1ulinia lateralis - shallow infa\mal suspension feeding bivalve. 
We found size ranges <.5 mm to 20 mn. It can occur in _ 
large densities (approximately 30,00{) per r:l- at station 31). 
It is this bivalve which contr~butes most heavily to the 
shell hash over most of the bay. Their colonization and 
die off sequences can be seen as distinct shell layers in 
several of our cores (see radiograph of Sta. 82). 

Polychaeta 
Asabellides oculata - a tentaculate deposit feeding ampharetid 

polychaete which is unusual because it builds a tube 
horizontally along the sediment surface. !~be has a 
thin membrane lining with coarse debris. (See Station 
Dra~v-ing 84o}. 

·Asvchis eiongata- a deep deposit feeding maldanid polychaete 
which produces a mud reinforced tube. Gnlike other 
members of the ma-ldanid family, Asvchis feeds on the 
surface. Its tube is usually 4-6 ~ wide and up to 50 em 
long. It often becomes back-filled lolhen abandoned .. 
(See Station Drawing 88v). 

Clymenella torquata - a deep deposit feeding rnaldanid polychaete 
which builds a thin (2-3 mm) sand tube to depths of 15-20 
em. Because of its foraging habit of feeding at the bottom 
of its tube (20 em) and defecating on the surface, Rhoads 
(1974) called it a· "conveyor belt" species. This species 
is very common in muddy sands and sand of the bay and is 
responsible for recycling old buried materials. It also 
irrigates its tube often causing netals tc form insoluble 
oxides ~round it. In some of our radiographs faint white 
lines can be seen around its burrows due to these metal 
oxides. In our visual observation the loadings appear as 
an orange rust appearance. (See Radiographs 89 and 103). 
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Appendix F (continued) 

Polychaeta (continued) 

Diopatra cuprea - tubiculous car--ivore which decorates the top 
· third of its tube with bics of shell. hydroids, pebbles 

and other coarse material. ~ot significant in our study 
but may be locally abundarr~ (~ass 1972). (See Sta. 
drawing 96 and radiograpn ~~)-

Glycera- dibranchiata and Q_. <me:::O::ec:.-na - infauna omnivores which 
produce inclining vertical ::crrows of 4-6 tmn and up to 50 em 
in depth. These commonly ~e backfilled. A halo of 
oxidized sediment surround..:> i:hese burrow. See Howard and 
Frey 1975 for more details= burrowmorphology. (See 
Sta. drawing 85g). 

Heteromastus filiformis - sma'l ~aunal subsurface deposit 
feeding capitellid polychae~~ It builds small (<.5 mm 
diameter 30 em deep) multi~mched feeding burrows with a 
vertical defecation tube s.~ :.:.r is another "conveyor belt" 
species. A more complete c~~ription of its sediment 
reworking can be found inC~ (1979). (See Station 
Drawing 80i.). 

Loimia medusa - tentaculate de:x:r~.:..t: feeding terebellid polychaete. 
It builds a mud reinforc~d ~ s~ped tube. Tney are often 
back-filled. It produc.~ fe::a~ r:!Ounds producing a micro
topography. (See Sta. dr~-~6 87p). 

Mediomastus ambiseta - small ~~~aJ subsurface deposit feeding 
capitellid polychaete. Lf£.:c :i:eteromastus it is a "conveyor 
belt" species but is confic..o;-" to the top 5 em. (See Sta. 
drawing 95o). 

Nereis succinea - infaunal omniw=re. It builds a complex burrow 
-----~up to 6 mm in diameter) w=-~ several openings to the 

surface as well as blind fc~-":ir,g branches. Fairly common 
to 15 em in depth occasic::;;.::._;:_y J.arge adults to 50 em. 
By ventilating its burrow :..~ ?roduces a halo of oxidized 
sediment in the anaerobic z~~. This organism was 
designated to the most: i=-~=-~nt species in the 
bioturbation of a New Ha=~c estuary (Winston and 
Anderson 1971). 

Paraprionospio pinnata - infa~~2 surface deposit feeding spionid 
pol~·chaete. It forms a te:=:;:c::-ary burrow of • 5 mm in 
diameter and down to 15 ~ ~ depth although usually does 
not exceed 7 em in depth. :".::.,: burrow is very meandering 
with a mostly vertical cc::r.::o::e:1t. This is our most common 
small burrow. (See Radic,;=-2:;::. 84). 
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Appendix F (continued) 

Polychaeta (continue4) 

Pectinaria gouldii - shallow infaunal deposit feeding polychaete 
(size range 2-68 rnm). It produces a well constructed tube 
of sand grains, resembling an ice 'cream cope. It buries 
u1·1til the tip of its tube is at the sediment-water 
interface, feeding at the bottom and defecating on the 
surface ("conveyor belt" species}.. A lot of work on the 
biology and sediment reworking by this animal has been 
done (Gordon 1966, Rhoads 1967, Whitlatch 1974). Juveniles 
were extremely abundant in almost:. all of our cores in the 
spring of 1979. (See Sta. drawing 8lo). 

Polvdora ligni - a small suspension feeding S?ionid polychaete 
which builds silty u~shaped tubes. Galstoff (1964) reports 
its presence in Delaware Bay was responsible for the burial 
of oyster beds due to increase sedimentation :rate ...:aused by 
the suspension feeding biodeposition activities of this 
spionid polychaete. 

Pseudoeurvthoe ambigua - deep infaunal sub-surface deposit 
feeding polychaet;e. No burrow associated with this 
organism~ a random burrower. It is one of the few organisms 
which occu:::-s below 10 em in muddy sediments without a direct 
con.-xection to the surface. Its' respiratory physiology 
would be an interesting study. 

Sabella ria vuh:aris - suspension feeding polychaete which build~ a 
·very hard sand tube often interwining with other Sabellaria 
vulgaris tubes to form "mini reefs". ·Assorted epifauna 
which could not survive the soft bottom are associated with 
the Sabellaria structures (hydroids. Anadara, Holgula
caprellids. etc.). 

Scoloelos sp. - a sub-surface deposit feeding orbinid which has no 
pernanent structures associated to it. Its' random burrowing 
in search for food produces the homogeneous bioturbate texture 
seen in many of our muddy sand and sand cores. 

Spiochaetopterus occulatus ~ a suspension feeding polychaete which 
builds long. thin. straight tubes of clear chitin! Oilly 
abandoned tubes transported from other areas (Zostera beds) 
were found. 

Spiophanes bombYx - tentaculate surface deposit feeding polychaete 
which builds a loosely constructed sand tube appr.oximately 4 
em long and 2-3 mm.. wide. (See Sta. Drawing 90aa) 
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Appendix F (continued) 

Polychaeta (~ontinued) 

Streblospio benedicti - small surface deposit feeding spionid 
which produces flimsy mucous tubes lvhich project a. few mm. 
from the surface. Frey (1970) tells how these organisms 
may be used as current vanes. (See Sta. drawing 86e). 

Oligochaeta 

Oligochaete sp. - small subsurface deposit feeding annelid. 
Another "conveyor belt" species. 

Amphipoda 

Ampelisca abdita - tube dwelli~g surface deposit feeder. It has 
been found t.o form tense tube mats ("-' 68,000/m2) which 
stabilizes surface and may increase the sedimenta.tion of 
fine material (Harrison and Lynch 1970). (See.radiogr.aph 
of Sta .• 78 and station drawings of 30, 7.6 and 78). 

Decapoda 

Callianassa atlantica - a deposit feeding shrimp. It builds large 
(2 em diameter) burrows with complex brancing and several 
openings to the surface. Both Shinn (1968) and Howard & 
Frey (1975) describe the burrows in greater detaiL (See 
Sta. drawing 98). 

Echinodermata· 

Microuholis ~~ - a deposit feeding ophiuroid found 5-12 em deep. 
Usually 2 to 3 arms extend down anchoring the animal while 
~he remaining arms reach the surface for feeding. A cavity 
snrrounds the animal which it ventilates causing a halo of 
oxygeu~ted sediments around it. (See Sta. drawing 105). 

Thvone briareus - large deposit feeding holothurians. Moyers 
(15177) discusses the effect on sediment properties produced 
by the bi0turbation of a deposit feeding st:'l cucumber. 
(See Sta. drawing 94). 
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