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CRUISE SUMMARY

The objectives of this cruise were to collect core and grab samples at 8
regional stations in Massachusetts and Cape Cod Bays (Figure 1). The samples
will be analyzed for contaminant inventories, rates of sedimentary processes,
physical and geotechnical properties, and benthic ecology.

Good weather and the absence of major equipment problems made it
possible to exceed expectations for the cruise. Additional grab samples were
collected at three locations in the northern section of Massachusetts Bay
where our developing sediment database revealed low sample coverage. Three
locations on Stellwagen Bank were sampled in order to characterize the
chemistry of coarse sands present in this high energy environment.

All of the samples scheduled for collection in early June at our two
long-term monitoring sites near the future outfall were efficiently sampled on
this cruise. This saved a considerable logistical effort normally expended
during the mooring cruises aboard the USCGC White Heath.

We tested a high quality coldr video camera attached to our grab sampler
at each station and found it to be a significant help to our operations. The
video revealed the presence of boulders. at one location proposed as a long-~
term monitoring site and allowed us to explore nearby areas for a more
suitable sampling location. The camera also allowed an assessment of sample
quality in terms of sediment loss or disturbance. Finally, the camera showed

when and why malfunctions in the grab sampler occurred so that repairs could
be made without delay.

On the cruise track between stations 17 and 3 we crossed the northern
tip of Stellwagen Bank and observed a number of humpback and finback whales.
On one occasion, two whales swam just under the vessel providing an unusually
good photo opportunity. One whale was observed to slap the sea surface with
its tail at 10-30 second intervals for no less than 10 minutes, an activity
known as "tail bobbing". Although we were prepared to collect feces of whales
for analysis of the bacterium spore Clostridium perfringens, no whale feces
were observed on the sea surface. This measurement is of interests because
Clostridium perfringens is a tracer of sewage sludge from Boston and it is

important to estimate the contribution of this tracer from natural sources.
Scientists from the Center for Coastal Research in Provincetown Massachusetts,
who frequently are in close proximity to the whales in this area, have agreed
to help provide material to address this question.




Figure 1

Locations of Sediment Samples Collected
May 16-21, 1992 Aboard the R.V. ARGO MAINE
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CRULISE REPORT
1. Vessel: ARGO MAINE

2. Cruise #: AM2-92

3. Project # and Name: 9480-02543, Studies of circulation and contaminant
transport in Massachusetts coastal waters.

4. Funding Agencies: This is a 50% cost share between USGS and Massachusetts
Water Resources Authority

5. Contract #: 5936 (MWRA's contract number)

6. Area of Operations: Massachusetts Bay, Cape Cod Bay, Stellwagen Bank and
east of Stellwagen Bank

~

Dates and Ports of Call: Depart from US Coast Guard Dock in Boston May 16.

Return to drop off MWRA representatives May 19. Depart Boston May 20.
Return to Woods Hole 0253 hrs, May 21.

8. Chief Scientist: Mike Bothner

9. Scientific Party: From USGS - Adam Brown, Joan Brazier, Chuck Mason, Carol

Parmenter, Rick Rendigs, Marilyn ten Brink, and Bill Winters. From MWRA
- Anne Canaday and Ken Keay. ’

10. Ships Crew: Captain - Don Bradford, First Mate - David Whitney, Second
Mate - John Steer, Third Mate - Kevin Lapham, Cook - Al Sterns.

11. Purpose of Cruise: To collect sediment samples in order to:

a. determine the inventory of contaminants (metals, organic chemicals,
C. perfringens) in sediment cores from 8 new locations in Mass Bay, Cape
Cod Bay and from a "control" site east of Stellwagen Bank.

b. determine the rates of sediment mixing and/or accumulation at these
locations.

¢. determine the geotechnical and textural characteristics of sediments
at these locations to aid the interpretation of other sediment data.

d. complete the grab sampling not finished during the previous leg (if
any) to confirm sidescan sonar interpretation. The extent of this

effort depends on the success of the previous cruise with respect to
weather and equipment, !

Other objectives if time permited included:

e, Collect video and surface sediments at 3 locations on top of
Stellwagen Bank,




12.

13.

14,

15.

16.

f. Collect the normal amount of sedimen
HEATH at long term stations 2 and 3.

g. Collect whale feces, if any were obvious in whale feeding areas,

order assess the Clostridium perfringens contribution from these
animals.

t usually collected on the WHITE

in

Navigation Techniques: Differential GPS (Montauk station) and Loran C (as
a calibrated back-up). The GPS system worked continuously. No
correction has been made for the distance between the GPS antenna and
the "A" frames. The "A" frame for grab fitted with the video camera was

8.3 m from the antenna. The "A" frame for coring operations was 13.3 m
from the antenna.

Major equipment and systems: Sampling equipment included: the
hydraulically damped corer, Bill Winters' 4" diam gravity corer, Teflon
Van Veen grab sampler, Page Valentine's camera system (on the old
electric blue winch). Bathymetry was measured by the ship's Simrad echo
sounder placed 8 feet (approximately three meters) below the water line.
The depths listed in Table 1 have been corrected by +3 m to account for
the transducer depth. No correction has been made for tide.

Tabulated data:
Days at sea: 6 .
Stations occupied: 19

Samples collected: See attached table for numbers, types, and station
data,

Station map: see Figure 1
Appendix:

1. General sampling notes.

2. Macrofauna sampling field notes written by Ken Keay, MWRA

kY .




0S-€2°TT M 9EEE'STPOL

86-8'9S €S 76-81-S w300y S
. 01:90°7T M, S8EE'STPOL
TersLy s 76-81-G wlS00°8PTY S
0T:0S:1T M SPSESTPOL
V65385 IS 76-81-S WIC66'LPTY S
£E€10 0EEE 1T #,706E°STPOL
X WAHD $00 743} 7681 wzZ008PTr S
SI10 70 0SETIT A, TYHE STPOL
N 8czd 70 OdILOAD 70 $00 2] 76-81-§ 9 WOMO'SPTY S
00:€€:81 M ETIS'STPOL
so1 109 76815 wOS6TLIPLY ¥
0L:6€:61 M, L10S'STPOL
$9E-SE €S 26815 wI06TLIPTY ¥
9
O1:TT:61 M,8€06°STPOL
66-5€ zs 76815 we00cLIPTY ¥
0£:50°61 8,070S'STPOL
VOV-8bE 1S 7681 uyleTLIPTY ¥
10 00:%1:81 8,1061'STPOL
X WEHD $00 o) 76316 w/l0gLIPTY b
10 z0 OL8KiLL 4,960S"STPOL
N 0TSM 70 DJdloAD T $00 9 76-81C 6 wI9TLIPTY b
9
vz 70 0S:¥5:0C A,00£6'0TPOL
N 00SM 70 ANON 70 SO0 D 26075 7€ U0eITTPTF € N
0T:6+°60 4,7669°6EPOL
s19p[n0q 01 a0p PaIORY[0o sopdures oN 19 681 89  WII6OETPLY T
ADOTOIE  (UO)HIONTT #ALISNAd WAHD 900 STIVIAW s Tl GWLL  +(WHLdEd
4IVA  ¥ALVM ONOVLVT NOLLVLS

OIHINHE TI0D XVIN NIad  OINVONO _HSAd _HOVML . JAdISOTD  dTdWVS
SINTFWIQHS NI (U0) TVANTINT HIdAd ANV SHSATVNV GiNNVId /ADIAHA
(T6-TAV) T6-T ANIVIN ODIV




8LT
V9S-1°eS
woey

Los-s'Ly

6
SYe-ces
V'9$-TSS

T'86-8S

I

ADOIOI
OIHINAS

(WO)HIONAT #ALISNAG  WHHD
SINHWIGAS NI (U0) TVAYFLINI H1dId ANV SHSATYNV QINNVId  /ADIA3A

80
WdHO

10

TESM 0 241039

SE0
esed 0 041039
Si-0
W3HO

0

4300 STVIIN

€00

00

00

s00

10D

€S

[A)

1S

[43]

1D

100

€S

(A

IS

[43]

[£2)

0T-ev-S1
T6761-S

0T:6T:v1
661-S

OV-LT-¥1
661G

0€:90-v1
661§
OT:6SEl
6761-S
or-eetl
T661°S
00:6¥°70
T661-S
05:S¥:€0
°6761-6

00°0¢:£0
°6761-S
0Z:11:¢0
T661-§

0€:01:20
°6761-S

05-8¥:10
767616

00:0T:£T
¢681-C

HNILL
H1vd

M.6L00°9TPOL
U, 196V LSPTY L

S000°91POL
U, Z00S LSPIY L
M, L600°9TPOL
U LT6V'LSPTY L
M,60009TPOL
U, £86"LSPIY L
A T1009TPOL
U 1905 LSPIY L
M. E100°91POL
6¢ W L96V'LSPIY L
M TUTYIPOL
U, 1968°tSPIY 9
M,6000VIPOL
u9106'€SPly 9
4. C831VTPOL
U,6988' €SPV 9
A.010TVTPOL
M.9006'€SP1Y 9
M, C90TVIPOL
U V06 ESPTY 9
4,0061¥CPOL
9¢ U 06’ eSPIY 9
M LYPeSTPOL
U, Z910°8PCY Y
+(WHLJAd

JALVM  ONOTLVT NOLLVLS

(Z6-TINV) T6-C ANIVIN ODUV

7




00-€1:TC M GTLECTPOL

JaHSY M N N N 0 0 [£3) 60T°¢ LE U.6209°C1PCY 01
M TV 6EPOL
K19A0001 ou ‘sydurorre moq 109 u.cLeIPTy 6
01-6S-LI M I811°6EPOL
159 €S T691-¢ U, 86vL 81PTV 6
0¢-STLT 2,001V 6EPOL
96-¢¢ (A 7691-C u.CTCL'8TIPTY 6
0g- €91 MYV 6EPOL
%Y IS T691-¢ U, 69GCL°81PLY 6
€60 ) 0T-€C-SI M CTOV 6EPOL
A WNdHD & 0 T691-¢ wQISL 1PV 6
60 0 0C:86°¢1 M 16TV 6EPOL
N 10Sm 0 041049 0 S00 1D T691-C [£9 WeLYL 81PTY 6
o
05010 M,9966'65P69
1474 109 T6-L1-S U, £96L°STPLY 8
(1A 841 M TT100POL
6S €S T67LT-S U, $86L STPTY 8
0e:LEET M,CP00 0POL
Sor-Cb (A T6°LI-S U, L86L°STPLY 8
00:LSTI M. £356°65P69
€9 IS 6°LI-S U g6l STPTY 8
y1-0 0¢°T¢00 + . €800°0POL
X WdHO ¢00 (A3 T67L1-S u,9108 STPTY 8 \
(48] 0 0S:LV€T M ETTO0POL
N 087d 0 041039 (4] S0 1D T691-S 61 u.0108'sTPTy 8
AD0T1019 (WO)HIONAT #ALISNAAd  WIHD AOD STIVIAN *x (A'T ANIL  +(WHLIFA

JA4LSOTD . ATdNVS VA  ¥dLVM  DNOTILVT NOLLVLS

OIHINAY HI0D XVIN AINg _ OINVOAO _HSNd HOVIL
/ADIAFd

SINFWIGHS NI (u2) TVAYHALINI HIJ9d ANV SHSATVYNV INNV'd

(Z6-TWV) T6-T ANIVIN ODYV




0S:90-+1 A BEOE'6EPOL

8'LE-C°CS zs °681-C WT600°STPTY 4!
0161 M CT6T6LPOL
19-6 1S 681 W S666'VIPTY 4!
Ti-o 0 00-9¢-¢1 M,L96T6£POL
N 9TeM (Al Od10dD s00 [43] 681§ W.9E66 VTPTY vl
S0 01-01-¢1 ,006C°6EPOL
X WHHO 00 19 °6781°¢ LL U.0L66'VTPTY 4!
80 0 05-61-C1 M.966 6£P0L
N 1444 (Al OdL0dD 0 00 [43) 7681-¢ U907 STPTY el
00-LE11 M, [S66°6EPOL
poddin ad D (431" oL U,670T STPTY el
0Z-8¢-01 M CEPTOVPOL
uonels sAow ‘sireq fepo palog D 7681-¢ 99 U $800°TTPCY (4
05-TS-1T ,0000°0€P0L o~
LST 150 T6LL-S £€0S°6EPTY 11
01:81:00 M.0000eP0L
Seray €S °6-81-S U ET10S6EPTY I
06-¥6-€C M TT00°0EPOL
Vivrey (A ToLL-S U pE0S 6EPTY 11
05°12°¢T M,8600°0EPOL
cIr8'8¢e 1S ToLIS U, L90S 6EPTY 11
Sto 0 (T4 2174 M. 1666'6CTP0L
N STEM (A 41030 S00 [43] ToLI-S U, y90S 6EPTY 11 N\
€110 0r:81:0C M, £T86'6TPOL
A WHHO €00 1D [ A NY 68 U, 666V 6EPCY 11
ADOTOIE  (WO)HIONAT #ALISNAA  WHHO 2900 STVIIN w1 HNLL  «(WHLIEA
XInd __ JINVOIO HS(d HOVIL AN LSOTD THIVS ALVd  4ELVM  ONOVLVT NOLLVIS

OIHINH™ TICO
SLNAWIAQAS NI (W) TYAYLINT HIJAd ANV SHSXTVNV dINNVId /90IA3d
(Z6-TINV) T6-T ANIVIN ODIV




0r-LO€l M, 1988°8VPOL

TIESE s 760§ U1988°70CF  THM
0£:96:Z1 M,568°SYPOL
LTSI 1s 76025 w/808°TTPTF  THM
110 70 OL:9p 1T M,6563°8VPOL
N 9TsM WAHD S0 ) 76615 w1IL87PTF  THM
OLIETZ M, £L63°8VPOL
pousep 14 26615 UET68TIPTY  THM
b0 00:ZI:1T M 1638 8YPOL
A WHHD S00 19 76:61-S 7€ UZELSTIPTY  THM
01T 70 0£:5T:TT A ETOT'CIPOL
60SM ANON N 70 $00 19 76025 w60eSSIPTY 81
¥1-0 z0 OV:ESLI A, 8T100EPOL
16 OHIOAD N 70 $00 10 76075 weLloEePTy L1
70 0CTELT M,8666 6TPOL e
QaEHSYM vi-d ANON N 70 <00 1D 26075 v8  ugIoseey Ll
€10 70 0T:H0:91 M,688€ 6EPOL
IwSM  DHIoaD N 70 $00 o 76075 v wELIoLTETY 91
10 70 00:8T:S1 M,6L1L'9EPOL
68¥M  0dIOAD N z0 $00 19 260§ 18 wpescsTety  SI
‘ 0T:EHiST ,690€ 6EPOL
o1 709 76°81-S u,/500°STPTY ¥l
0£:50°S1 M. 6V6T6EPOL
) 109 76815 uSHe6ITITY bl \
oV9TV1 M,566T 6EPOL
€S 76815 wzZI00STPTY bl
XD0ToId  (WO)HIONTT #ALISNAd WAHD 3400  STVIAW @l GNIL  (WHLAd
JIVAd  ¥3LVM ONOTVLV1 NOLLVIS

OIHING™

(Z6-TIV) T6-T AINIVIN ODEV




2100 1ARIS [PUOTIUSAUO)) =)1)

2100 A31ae1d padurep AfreorneIpAH =§
ajdures qe18 USOA UBA =Dax
pdop 1oNpSUR IS1PUL € 10J PAROALI0T)

o 00:SETT ,55T8'6VPOL
SOrses vs 26°0CS UpE6EECPTy  EHM
, 0€:9TTT M, 1878'6VPOL
Corvey €S 260CS u0E6EEPTY  CHM
05911 14,8678 '6VPOL
V8ITLY zs 260TS UIS6CETPTY  EHM
00:10:T1 8, TE78'6VPOL
$LY oY , IS 260T°S U,900V'€ETPTY  EHM —
60 0€TETT 1658 6vPOL
A WEHD $00 (42} 267615 UIZ6CETPTY  EHM
110 (2 0VLOTT M. 9EC8'6VPOL
N 9TSM 70 041030 $00 16 661 95  W9T6EETPTF  EHM
0E6V:ET 2,0L68'8YPOL
L3TTH ¢S 26-0T°S u98/8TTPTY  THM
0SLEET 2,6L68 8YPOL
9T¥'ST ¥S 260CS U,9088°TZPCy  THM \
OV TTET 2,8968 8VPOL
17T (popmSly €S 26025 u05L8TTPTY  THM
ADOION (UWO)HIONHT #ALISNEA WIHO  H¥00  STVIEW w» @1 GNIL  +(WHLEA
YALVM ONOVIVI NOLLVLS

OIMHINA g HI00 XVIN Jind _ JINVOY¥O HSAd _ HOVIL AJddLSOTD TIdAVS aLvd
SINFWIQAS NI (W) TVAYALNI HIdAd ANV SASATVNY GINNVId  /HDIAEd

(T6-TNV) 16T ANIVIN 08V




APPENDIX 1.

General Sampling Notes

The hydraulically damped gravity corer was used with the maximum amount
of weight (approx 500 1bs), including two sets of stainless steel plates.
Core barrels consisted of the standard red thread fiberglass tubing 3.3" i.d.
All barrels were sharpened on the cutting end and thoroughly washed with soap
and water. Sediment in contact with the core barrel was discarded during
subsampling. Some contact with the core barrel was unavoidable for the
surface most sample having high water content.

Three cores with this device were taken at each station. One was for
depth profiles of trace metals. isotopes, C.perfringens, texture, bulk
density. organic carbon. A second was for organic geochemistry. and the third
is for archive. These cores have been stored frozen.

A gravity corer was used to obtain longer cores for geotechnical and
geochemical analyses. The corer used &4 inch i.d. PVC schedule 40 pipe as a
barrel 10 feet long and fitted with a stainless steel nose piece and core
catcher. The core head (weights plus structure) weighed approximately 400 lbs.
A rubber stopper on a shaft served as a check valve. The corer was typically
lowered at approximately 40 m/min, estimated by eye. Cores were maintained
upright continuously. The cores were cut into 100 cm sections at sea and
stored outside until they were returned to the lab where they were
refrigerated until bulk x-rays and cutting could begin.

Two grab samples were collected from each station using a teflon coated
Van Veen sampler with an outer frame constructed by Ted Young. The video
camera and light was mounted on brackets in line with the hinge on either side
of the grab. Our grab has been modified to allow complete removal of the grab
doors and hinge providing unrestricted access to the grab surface. Plywood
sheeting was placed over open parts of the frame base outside of the bucket to
prevent over-penetration in soft sediments. It was necessary to cut holes in
the sheeting to minimize the paddle effect that was sufficient to pre-trip the
grab, even under rather flat sea conditions. In soft sediments, the grab was
typically filled to capacity with some disturbance of the sediment surface in
spite of our attempts at gentle landings.

Subsampling of the grabs included:

1. approximately 2 cc of material from 0-0.5 cm for analysis of C.
perfringens - samples placed in sterile whirlpack bags;:

2. approximately 50 cc of sediment from 0-2 cm interval for metals,
texture, organic carbon, and in some cases, for additional C.

perfringens analyses - samples placed in acid washed polyethylene
containers and frozen:

3. approximately 50 cc of sediment from 0-2 cm for organic geochemical
measurements - stored frozen in solvent washed teflon jars.

12




4. tubes 20 cm long, 8.4 cm i.d., pushed into an undisturbed section of
the grab to recover a core through the entire sample - stored
refrigerated for geotechnical measurements. '

5. approximately 20 cc of material from 0-2 cm collected using a cut off

50 cc syringe for estimating water content and bulk density - stored
‘refrigerated in pre-weighed glass bottles.

13




APPENDIX 2. .

Macrofauna sampling field notes
Kenneth E. Keay
Massachusetts Water Resources Authority

Procedures:

Except where noted, all benthic grab sampling followed the same
procedure. After a the ship came on station, the 0.1 Young-Van Veen (with
attached video camera) was lowered until the bottom became visible on the
monitor. The vessel was allowed to drift slightly while an area of the bottom
approximately 50m across was surveyed for bottom type. The vessel then came
back on station, and the grab was lowered into the bottom and retrieved,

The first grab at each station was usually processed for sediment
chemistry. A second grab at each station had a single 3.3 inch (8.4 cm)
diameter core removed from the center for metals and sediment grain size. The
remainder of the second grab was put into a basin for sieving. The sediments
on the outside of the sub-core, and on the hands of the person removing it
from the grab, were also carefully rinsed into the basin containing the
sample. At some stations, the order of  the grabs was reversed, and the
macrofauna sample was taken from the first grab.

Approximately 1-2 liters of sediment at a time were transferred from the
basin into a bucket. A moderate flow of filtered seawater was introduced to
the bucket, and the overflow directed through a screen having a 300 micron
mesh size. After the sediment had broken up and the rinse water started to
run somewhat clearer, the material on the screen was transferred to a jar
labelled "e", for "elutriate". The residue in the bucket was then washed onto
the sieve, gently rinsed to break up balls of sediment, and washed into a

second jar, labelled "r". for "residue". This procedure was repeated until
the entire grab had been processed.

After sieving the samples were fixed by the addition of full strength
borax-saturated buffered formalin to a final concentration of approximately
10-20% by volume. The layer of borax remaining in the bottom of the formalin
bottle was agitated into suspension immediately prior to addition to the
sample jar. Sample jars were labelled both internally and externally.

The times listed below are Eastern Daylight Savings time. 1In the
station table, times are GMT,. ‘




May 16, 1992

Station 9: Southwestern Massachusetts Bay 42 18.75'N 70° 39.40'W
Water depth 51 meters

On station at approximately 0930 hours. Biology grab taken approximately
1130. The sediment was a sandy mud (muddy sand?) that sieved relatively

easily. The sample contained numerous amphipods and nephthyds, as well as 2
or 3 mahogany quahogs (Arctica?).

Station 8: East of Stellwagen Bank 42°% 25.80'N 70 00.01'W
Water depth 192 meters.

On station at approx. 2000 hrs. The sea-floor was very soft; after several
grabs we were unable to prevent serious over-penetration of the grab. It
appeared that much of the sediment surface was lost through the crack in the
doors of the grab in each case. The grab chosen for macrofauna processing was
marginal at best, and may under-represent the smaller surface fauna. THe
biology grab was taken at approx 2100 hrs.

The sediment was a fine clayey-silt, the consolidated sediment from deeper in
the grab took a long tife to break up and wash through the sieve. There were
relatively few worms or other organisms identifiable on the sieve.

May 17, 1992

Station 11: North of Stellwagen Bank, East of Cape Anne
Water Depth 89 meters. 42° 39.50'N 70°29.98'W

On station at about 1615 hrs. Benthic grab taken approximately 1700 hrs.
Sediment primarily a fine silt that sieved relatively easily. The sample
contained numerous small polychaetes.

May 18, 1992

Station 14: Western Stellwagen Basin 42° 25.00'N 7¢° 39.29'W
Water depth 77 meters

Station 2 had to be abandoned due to large amounts of gravel in the sediment
matrix. The first alternate chosen was about a kilometer south and east of
station 2, the second alternate a kilometer further southeast of that. Both
alternates were in an area identified as a discontinued dumping ground on the
Batnymetric Fishing Map of Massachusetts Bay. The grabs from each of the
first 2 alternates showed evidence of dredge spoils., with broken bottles, coal
slag, and what appeared to be clumps of Boston Blue clay that had once dried
thoroughly. Station 14 was taken as an alternate to station 2. in a separate
depositional area about a nautical mile north of the original station 2.
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On station at about 0915 hrs, biology grab taken about 0930 hrs. The )
sediment was a soft silt with many worm tubes that was relatively easy to
sieve. There was one large (10 x 4 cm) holothurian in this sample, as well as

dozens of what appeared to be burrowing sea anemones (?), and some nephthyds.
Numerous smaller organisms.

Station &: Southern Stellwagen Basin 42° 17.30'N 70° 25.49'W
Water depth 92 meters

On station at approx 1330 hrs, biology grab taken at about 1420. The sediment
was a soft silt, similar to station 14. The fauna also appeared to bear

similarities to station 14, with numerous burrowing anemones and abundant
smaller worms.

Station 5: Southern Stellwagen Basin (between MB and CCB)
Water depth approx 64 meters. 42° 08.00'N 70° 25.35'W

On station at approximately 1700 hrs, macrofaunal grab taken at approx 1730.
The sediment at this station appeared to have a firmer, clayey texture than
the sediments at stations 14 and 4, and took longer to sieve. The sample

contained a burrowing sea-star and numerous burrowing anemones, as well as a

large nemertean worm. Overall, there appeared to be fewer organisms in this
grab than in the grab from station 4.

Station 6: Western Cape Cod Bay. 41° 53,90'N 76 24.19'W
Water depth 36 meters

On station at about 2130 hrs, benthos grab taken approx 2145. The sediment
appeared to be a silty sand, and contained several ophiuroids, as well as
either several large nemerteans or fragments of one large worm.

The sample
also contained numerous small bivalves.
May 19,1992
Station 7: Eastern Cape Cod Bay. 41° 57.51'N 70°16.00'W

water depth 39 meters

On station about 1000 hrs, macrofauna sample taken about 1020.

The sediment
was a silty sand that passed easily through the sieve.

The sample contained

over a dozed ophiuroids, many nemerteans, and what appeared to be infaunal
ascideans.




May 19,1992

Station WH2: Near MWRA outfall 42% 22.87'N 70°48.89'W

Bothner long-term monitoring station
Water depth 32 meters.

On station about 1700, macrofauna sample taken about 1720. The sediment at
this station contains a large component of sand about the same size as the
mesh used (300um). This made the sample very hard to sieve, and would have
resulted in numerous jars of "residual" sample filled with sand. We altered
the sieving protocol to include the normal elute and sieve step, followed by a
more intensive wash and rinse step. After this second level of rinsing, the
residual sand in the bucket was spread out on the sieve and any visible tubes

or organisms were picked off. This sample is probably best treated as
qualitative only.

The sample contained numerous large amphipods.

Station WH3: Near MWRA outfall 42°23.,39'N 70 49.84'W
Bothner long-term station.
Water depth 36 meters.

On station about 1900 hours, benth{c biology sample taken approx 1915. The
sediment was a silty sand that sieved rather easily. The sample contained
numerous large amphipods, as well as numerous small polychaetes.
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