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| NTRODUCTI ON

This is the third and final quarterly progress report describing work
acconpl i shed during the preceding quarter for the sediment studies portion of
the environnental nonitoring of the MAFLA |ease area. This particular report
is organized into three sections. The first section consists of a table which
summarized all sanples taken during the three cruises. Section two includes
specific descriptions of all sanples collected during sanpling periods, |, II,
and II1, with regard to physical structures, biogenic structures, and degree
of bioturbation (Table 1). Numerous stations were sanpled twice during cruise
[l and, in these instances, it was the second set of data that was eval uated
and incorporated in this report. Descriptions arc based upon data provided by
X-radi ographs and relief peels. Section three is a concise final summary of

the significance of-these findings.



Table 1. Bioturbation Index O assification

Nunber

%z of Bioturbatioen

0%

1-4%

5-307%

31-60%

61-90%

91-99%

1007

Description
No observabl e burrow ng

Rare sporadic burrows with
little bioturbation

Burrows common, with up to 1/3
of core bioturbated

Abundant. burrowi ng, up w 2/3
of core bioturbated

Burrows very abundant with few
primary layers visible

Al npst. complete bioturbation,
only occasional prinary |ayers
visible

No observable prinary |ayers




PART 11

Cruise |
2101-K
No physical structures; bioturbation index classification (B.1.C.) #6,

2102-K

No physical structures; no distinctive biogenic structures; B.I1.C. #6.

2104-K
No physi cal structures; 1 lined burrow (probably callinasa) in the | ower
left portion of the peel; BIC #6.

2105-K
No physical structures; 1 thickly lined arthropod burrow, BIC #6.

2106-K
No physical structures; BIC #6

2207-K
No physical structures; nunerous Polychaete burrows throughout; BIC #6.

2208-K
Fai nt-hori zontal shell layering; sone small Polychacte burrows; BRIC 4-5.

2209-K
Shel | concentration layer at a depth of 19 cm no distinctive biogenic
structures; BIC 5-6.

2211-K
No physical structures; BIC #6.

2212-K
Shel | concentration |ayer at a depth of 3 cm possible heart urchin traces
and smal | Polychaete burrows; BIC #5.

2313-K
No physical structures; BIC #6.

2316-K
No physical structures; BIC #6.

2317-K
No physical structures; BIC #6. .

2318-K
No physical structures; BIC #6

2419-K
Nophysical structures; 1 long Polychacte burrow, BIC #6.

2420- K
Faint horizontal sandy lamnations in the upper 1 -2 cm of sedinment; a few
small polychaete burrows; BIC #5-6.

2421-K
No physical structures; BIC #6



»
PART
P Station Nunber samples Taken
Cruise 1 Cruise 2 Cruise 3
2101 # * *
2102 % * %
2103 * %
> 2104 * 2
2105 * * *
2106 * * %
2207 % % F3
2208 * * %
) 2209 * % %
2210 % %
2211 % * *
2212 % * *
2313 * % fk
2314 %
Y 2315 % i
2316 % % %%
2317 * * S
2419 % * %
2420 ~ * &3
) 2421 * % ¥
2422 % *
2423 * * Kk
2424 * % o
2425 * * ok
2426 % % *%
) 2427 * % Sk
2528 % * e
2529 * * ek
2530 * % %%
2531 x * Sooke
2532 % ® &k
b 2533 * K%
2534 * R
2535 * % L
2536 * % *®
2637 X * %
2638 % *
> 2639 % * %
2640 * % %
2641 E3 & K
2642 % % %
2643 ® % *
p 2644 * % %
2645 * X %
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2423-K
No physical structures; BIC #6. ‘

2424-K
An apparent shell concentration at a depth of 12 c¢m no distinctive biogenic
structures; BIC #5.

2425-K
Shel | fragment concentration at 12 cm depth with gradational. boundaries; no
di stinctive biogenic structures; BIC #5-6.

2526- K

Upper 15 cm consists of relatively shelly, coarse, sedinent which is under-
lain by a nuch finer grained nuddy sand; the boundary of these units is
irregu.ar and both beds intermingle at the contact zone; no biogenic struc-
tures; BIC #5.

2427-K

No physical structures; BIC #6.

2528-K
No physical structures; BIC #6.

2529-K
No physical structures; BIC #6.

2530- K

Sonme cross-bedded, coarse, carbonate material; no distinctive biogenic struc-
tures; BIC #4.

2531-K
No physical structures; 1 small Polychaete burrow, BIC #6.

2532- K
At 12-22 cmdepth, partially bioturbated horizontal mud |am nations arc evident;
several worm burrows; BIC #3

2533-K
No physical structures; BIC #6.

2535-K
No physical structures; BIC #6.

2536- K
No physical structures; 2 small polychaete burrows, top left; BIC #6.

2637-K
No physical structures; numerous small worm burrows near the sedinment surface;
BI C #6.

2638-K
Faint-silt lamnations truncated by burrowing activity;, #5

2639-K
No physical structures; BIC #6.
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2640-K
At 10-14 cm depth, a wedge-shaped bed occurs which has a much higher shell
content than the sedi nent above and bel ow, no distinctive biogenic Struc-

tures; BIC #4.

2641-K

No physical structures; 1 small polychaete burrow, BIC #6.

2642- K

Faint heavy mneral |amnations; no distinctive biogenic structures;
BIC #5.

2643- K

No physical structures; BIC #6

2644- K

No physical structures; BIC #6

2645-K

No physical structures; parts of two callinasa burrows are evident; BIC #6
Cruise 11

2101-K

No physical structures; sone Polychaete burrows at the sedi nent surface;
BIC #6.

2102-K

No physical structures; BIG #6.

2103- K

No physical structures; BIC #6

2104- K

No physical structures; BIC #6.

2105-K

No physical structures; 1 thickly lined arthropod burrow; BIC #6.
2106- K

No physical structures; BIC #6.

2207-K

No physical structures; several small polychaete burrows; BIC #6.
2208- K

Several horizontal shell layers; some small polychaete burrows; BIC #4-5.
2209- K

No physical structures; 1 living pelecypos at 9 cm depth with siphons
partially visible; BIC #6.

2210-K

No physical structures; a few small polychaete burrows; BIC #6.

2211-K
NoO physical St ruct ur es;

BI C #6.
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221.2-K
Wavy- 1looki ng, silty lamnations at a depth of 25 c¢cm wno distinctive biogenic
structures; BIC #4.

2313-K
No physical structures; sonme small-, thin polychaete burrows; BIC #6.

2315-K
Concentration of coarse shell hash material at 1.5 cm depth; BIC #6.

2316-K

No physical structures; no biogenic structures; BIC #&; ship log note — 2316-K
(11) was significantly different from the other nine bhox core sanples taken at
that station in that it was nmuch nore fine-grained, better sorted, and |ess
shelly; This sanmple is not as shelly as 2316-K (I) and also is finer grained.

2317-K
No physical structures; BIC #6; 2317-K (Il) is finer-grained, | ess shelly, and
better sorted than 2317-K (I).

2318-K
Shell concentration at 3 cmdepth; part of 1 burrow is evident and is attri-
buted to a siphunculid which was found in the peel; BIC #5-6.

2419-K
No physical structures; 1 |long polychaete burrow, BIC #6.

2421-K
No physical structures; some small polychaete burrows near the sedi nent surface;
BIC #6.

2422-K
No physical structures; 1smaiwormtube in the lower left portion of the peel;
BIC #6.

2423- K
No physical structures; 1 small polychaete burrow, BIC #6.

2424-K
No physical structures; BIC #6; 2424-K (11) is coarser than 2424-K (1) and
contains nore shell material.

2425- K

Upper 3. cmis slightly coarser than the underlying sedinent with a fairly distinct
boundary; 1 burrow which has been filled in with sheil material” is evident;

Bl C #5-6.

2426- K

No physical structures; 2 small worm tubes near the center of the peel and
2 large callinasa burrows at the bottom of the peel, 19 cm depth; BIC #6;
2426-K (11} is slightly coarser than 2426-K (1).

2427-K
At a depth of 29 cm faint horizontal |amnations are evident; no distinctive
biogenic structures; BIC #5.
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2528- K
No physical structures; BIC #6.

2529-K
No physical structures; BIC #6.

“2530- K
Sone cross-bedded coarse carbonate material; no distinctive biogenic struc-
tures; BIC #4.

2531-K
Fai nt horizontal layering with gradational boundaries; no biogenic Structures;
BIC #5.

253~y

No physical structures; BIC #6; 2532-K (11) resenbles the upper 12 cm of
2532-K (1) but does not exhibit the partially bioturbated horizontal [|aninae
that 2532-K (1) has.

2534-K -
No physical structures; BIC #6

2535-K
No physical structures; BIC #6.

2536-K
No physical structures; BIC #6.

2637-K
No physical structures; a few faint worm burrows; BIC $6.

2638- K
No physical structures; BIC #6.

2639- K
No physical structures; BIC #6; 2639-K (I) contains coarser and nore abundant
shell material than 2639-K (I1).

2640-K

Several extremels thin cross-bedded laminae in the upper 5 cm 1 very small
worm tube at 14 cm depth; BIC #3-4; 2640-K (11) is considerably finer-grained
than 2640-K (1) and contains much |ess shell hash.

2641- K

An inclined (“cross-bedded”) thin shell concentration occurs near the sediment
surface; 1 large worm tube at 18 cm depth; BIC #5; 2641-K (11) contains nuch
nore shell material than 2641-K (I) and is coarser grained. -

2642- K
A near surface heavy mineral |amination; no biogenic Structures; BIC #5.

2643-K
No physical structures; BIC #6

2644-K
No physical structures; BIC #6.




2645- K
No physical

Cruise III

2101-K
No physical

burrow, BIC
2102- K
No physical
2103-K

No physical

2104-K

No physica

2105-K
No physical

2106- K
No physi ca1

2207-K
No physica

2208-K
No physical
BI C #6

2209-K
No physicsl

2210-K
No physical

2211-K
No phys .cal

2212-K
No physi cal

2313-KR
No physics!

2314-KR
No physi cal

2315-K
No physical

2316-KR
No physi cal

2317-KR
No physical

structures;

s.true.t ures,

#6.

structures;

structures

structures;

structures;

structures

structures,

strut tures;

strut tures;

strut tures;

structures;

structures;

structures;

structures;

structures;

structures;

structures;

BIC

One

BIC

BI G

BIC

BIC

BIC

part

#6.

we 1 developed, |ong,

#6

#6.

#06.

#06.

#6.

of a polychaete burrow at a dept h of 10 cm;

Bl C #6.

abundant

BIC

BIC

BIC

BIC

BIC

BIC

BIC

6.

#06.

6 .

#6.

6.

#06.

#6.

shell -lined, polychaete

bivalues;



2318-KR

~]1 0~

Upper 8 cm is cross-bedded and underlain by 12 cmof totally bioturbated
sediment; no distinctive biogenic structues; BIC O upper, |ower BRIC #6.

2419-K
No physical structures;

2420-KR
No physical structures;

2421-KR

No physical structures:

2422-K
Upper 6 cm are coarsely

Bl C #6.

BIC #6.

BIC #6.

cross-lam nated; wunderlain by bioturbated sedi nments;

upper BIC O 1, below BIC 6

2423-KR
No physical structures;

2424-K
No physical structures;

2425- KR
No physical structures;

2426- KR
No physical structures;

2427-KR
No Physical structures;

2528-KR
No physical structures;

2529-KR
No physical structures;

2530-KR
No physical structures;

2532- KR
No physical structures;

2533- KR
No physical structures;

2534-K
No physical structures;

2535-KR
No physical structures;

2637-K

Bl C #6.

Bl C #6.

BIC #6.

BIC #6.

BIC #6.

BI C #6.

Bl C #6.

BIC #6.

BIC #6.

BIC #6.

BIC #6.

biogenic structures possible heart urchin traces; BIC #6.

Very faint, nearly totally bioturbated horizontal mud |am nations; nunerous

burrow ; BIC #5



2638-K

No physical structures; abundant burrows; BIC #6.

2639- K
No physica

structures;

2640-K

No physical structures;

2641-K
No physical structures;

2642-K

No physical structures;

2643- K
No physica

structures;

2644- K
No physi cal

structures;

2645-K
No physi cal

structures;

~11~-

BIC #6.

BIC #6.

Bl C #6.

BIC #6.

BIC #6.

BIC #6.

no biogenic Structures;

BIC #6.
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PART TII

FI NAL SUMMARY REPORT

Maj or objectives of this portion of the MAFLA study were to identify and
describe aninal.-sediment relationships and effect of benthic organisms on the
sedinentary record. A total of 142 relief peels and 142 correspondi ng
X-radi ographs, collected during three sanpling periods, has been described and
exam ned for physical and biogenic sedinmentary structures.

Anal ysis of relief peels and X-radi ographs indicate a general iack of
physically produced sedinentary structures. However, a few sanples did
exhi bit physical sedimentary structures in the upper portion of the cores.

For example, sarﬁal e 2532-K (1) contained horizontal nud | am nations and sanpl e
2318-KR (I11) showed distinctive cross-bedding. Lack of preserved physical.
sedimentary structures is attributed to the conbined effects of a slow sedi-
mnt accurul ation rate and bioturbation infaunal organisms, i.e. , poly-
chaetes, bivalves, gastropod, ophiuroides, etc. host commonly, sanples were
represented by a bioturbation index number of 6 (Table 1), that is, no observ-
able primary layers. Sanples which have been 100% bicturbated (#6) are
commonly churned to such an extent that distinctive biogenic structures
(Lebensspuren) are not visible. | sol at ed Lebensspuren were observed in a

few sanples in which the bioturbation index value was less than 6 (5-1).

For exanple, the X-radiograph for station 2638-K (III) exhibits abundant
burrows, some of which were probably produced by Arthropods along with small

nunerous, well-defined, polychaete burrows. overall, the study area can he
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characterized by a bioturbation index nunber of 6 regardl ess of depth,

sedi ment type, etc. This statement is supported by Figures 1-2 and 3, which
are maps indicating the distribution Of bioturbation index nunbers repre-
senting sanples collected during the three cruises, Figures 4-9 contain
phot ographs of the nost representative relief peels and X-radi ographs of

stations along the 6 transects and also clearly support these findings
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