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FIGURE 1. Location of the natural creeks used in the study. The man-made
wetland is not shown on the map, but joins Drinkwater creek near the junction
of Drinkwater Creek and Jacobs Creek.
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FIGURE 2. Location of the benthic invertebrate sampling stations. The
dotted lines indicate the approximate boundaries of the marsh grasses ($parti­
,1a spp., Juncus roemarianus) which border the creeks.





40

..--
u........
w 30
0::
::::>
~
0::
W
a.. 20::a:
w
I-

W
o
~ 10
w
?(

0

20

..--....
a.

15a.........

~
Z
::J 10<
U'l

Wo
<
0:: 5w
?(

o

20

..--
....J
<,

O'l

E 15........

z
wo
>-x 100

0

wo 5-c
0::
W
?(

0

TEMPERATURE

CJ NC LS:S.'9 PA

,

~
2 4 7 10 1 4 7 102 4 7 10 1 3 5 7

SALINITY

CJ NC LS:S.'9 PA

l-
. ~ ~ ~~ M

2 4 7 10 1 4 7 10 2 4 7 10 1 3 5 7

DISSOLVED OXYGEN

CJ NC f>S.'S PA

............

2 4 7 10 1 4 7 10 2 4 7 10 1 3 5 7

MONTH 1985-1 988

FIGURE 3. Seasonal variation in water quality in the natural creeks (NC;
(Tooley, Drinkwater, and Jacks) and man-made creek (PA; Project Area 2) during
1985-1988. Values are the averages of readings taken at the upstream, mid­
stream, and downstream stations in each area during the indicated month. *=no
readings taken.

..,
j



taxa..

8



TOTAL DENSITY
800 -r----------------------,

MIDSTREAM l2Z2I PA

c::::J NC

v.

~rl Vn
~
t%
~

l2Z2I PA

c::::J NC

7

7

4

410

10

7

7

UPSTREAM

400

600

200

0

800

w
....J
a.
::E

600«
U1

<,

0
Z
....J 400
~
0
I-
W
C' 200-cc:::
w
~

0

l!Z2l PA
DOWNSTREAM c::::J NC

~
7 t%

~n
~
~
t%

rnn ~ [/ ~v, V-

1200

w
....J

1000a.
::E«
U1

<, 800

0
Z
....J 600
~
0
I-

400w
C'«c:::
w 200
~

0
7 10 4 7

MONTH 1985--1986
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midstream and downstream station. Densities are shown as the mean number of
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===================~========================~=================================

OCTOBER 1985

SOURCE SUM-OF-SQUARES DF F .....RATIO p

AMONG AREAS 1.160
STATIONS (PA) 0 562

AMONG STATIONS (NC) 0.22

1
2
2

.160
o 281
o 110

12 531
3 036
1 188

o 001 *
o 06
0 .. 319

ERROR 2 68 2 o 093

JANUARY 1986

SOURCE SUM-OF-SQUARES OF

AMONG AREAS 0,,287 o 287 6. 9 0 020 *
AMONG STATIONS 0 2 0,,008 0 .. 173 0,,842

STATIONS (NC) 0 .. 0 9 2 0" 0 602

ERROR 1 .. 317 28 o 0

APRIL 1986

SOURCE SUM-OF-SQUARES OF MEAN"'" SQUARE P

AREAS 0 85 0.185 1 .. 0 .. 26
AMONG STATIONS 0 .. 0 2 0 .. 02 0 .. 0 .. 8
AMONG STATIONS (NC) 1.355 2 0 677 4 816 0 016 *

3 .. 937 28 0 .. 1

1986

SOURCE SUM-OF-SQUARES OF P

AMONG AREAS 0.609 1 0 609 .. 129 012 *
STATIONS o 139 0 o 9 0 .. 813 .. 453

AMONG (NC) 0 12 2 0 356 68 o 025 *

ERROR 2 63 30 0 085

====~=========================================================================
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===========================~==============================~===================

JULY 1986

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO p

AMONG AREAS
STATIONS

AMONG STATIONS (NC)

26 00
10 .. 889
19 185

1
2
2

26 009
5 444
9 593

.. 73
1 619
2 852

0 .. 009 *
o 215

073

ERROR 100 889 30 3 363

==~============~==========================~=============~=================~===



========~=====================================================================

PA

2
PA
1 3

NC
1

NC
3

NC
2

==============================================================================



======~==========================================================~==~==~==========

7/85 1/86 86 86
ITaxon Lim Lim Lim

==================================================================================

NC(2) x x x NC 3

Mediomastus sp x x x x x
Heteromastus filiformis NC(l) x NC 1 NC 3
Laeonereis cuLvex i. x x x x x
Neanthes NC

x x x x PA
virides PA NC(1) x x

benedicti x x x x x
florida x x x x x

NC(3 NC(3 NC( x
NC(

NC

ARTHROPODA~Uniramia

Chironomidae x x
Insect

ARTHROPODA-Crustacea
x NC(l

x
NC 1 NC( x
NC(l) PA

x PA x
Gammarus mucronatus PA NC(l
Gammarus NC 1) x PA
Edotea sp x x NC 3

NC(1)
NC( 1)

Palaemonetes x

Palaemonetes
Cumacea NC

harrisii



seasons ..

===~======================================~=========== ============================

"-JI ............. _ .......... oJ/Taxon
185

Lim
10 85

Lim
1 86

Lim
4 86

Lim
7/86

Lim
========================~=========================================================

MOLLUSCA-Bivalvia
Macoma balthica
Macoma
Munidea lateralis

cuneata

CNIDARIA-Anthozoa
Edwardsia sp

PLATYHELMINTHES

RHYNCOCOELA

NC(2)

NC(1)

NC(1
x

x

PA

NC(

x x x
x x

PA x

NCe )

NC(1

NC 1

NC 1

x

============================================~====================================





===========~====================~================================================

JULY 1985

DRINKWATER JACKS

SPECIES % NUMBER SPECIES % NUMBER

Laeonereis cui veri 26 .. 4 175 Laeonereis cuiveri 42 1 198
15 .. 2 10 Chironomidae 20 .. 6 97

Chironomidae 15 .. 1 100 Hobsonia florida 13 .. 2 62
Mediomastus 13 .. 0 6 6 .. 8 32

6 9 46 4 9 23
6 .. 5 43 4 5 21

Hobsonia florida 5 .. 37 3 2 15
2 6 17 sp .. 1 .. 7 8

SUM 91 .. 605 97 .. 0 456
TOTAL 00 .. 0 66 100 .. 0 0

PROJECT AREA 2

SPECIES SPECIES

Hobsonia florida

Laeonereis culveri
Mediomastus sp

5 .. 4 30
9 1

0 36
5 .. 6 29
4 .. 9 25

9 25
3 .. 9 20
3 .. 9 20

97 7 503
100 0 515

viridis

SUM
TOTAL

===========================================================================



===========~============~=================================================~======

OCTOBER 19 5

TOOLEY DRINKWATER

SPECIES NUMBER SPECIES % NUMBER

2 731
16.8 26
10 .. 5 63

9 .. 5 47
6 .. 3 98
5 .. 8 90
0.8 12
0 8 12

97 .. 7 1514
100 .. 0 1550

287 Mediomastus sp
177
172 benedicti
10 Hobsonia florida

7 Chironomidae
52 Laeonereis culveri

878
90

31 .. 9
19 .. 6
19 ..
11 .. 3

8 .. 2
5 7
0 .. 8
0 .. 8

97 .. 4
100 .. 0

Edotea sp

SUM
TOTAL

Mediomastus sp
Hobsonia florida

benedicti
Laeonereis cuiveri
Chironomidae

lacustre

JACKS PROJECT AREA

SPECIES % SPECIES % NUMBER

Hobsonia florida 3 .0 Mediomastus sp .. 67.1 181
Chironomidae 17.9 florida 16 6 8

benedicti 16.3 Chironomidae 6.4 3
Mediomastus sp .4 benedicti 5 .. 3 143

7 .. 0 Laeonereis cuiveri 2 0 54
Laeonereis cuiveri 6 .. 5 lacustre a 7 19

3 .. 4 0 .. 6 15
lacustre 2 6 0 4 11

SUM 97 0 7 9 99.0 2679

TOTAL 100 .. 0 772 100 .. 0 27 5

====================================================================~====~=======



JANUARY 1986

TOOLEY DRINKWATER

SPECIES NUMBER SPECIES NUMBER

Mediomastus sp .. 31 .. 5 sp 32 .. 0 88
19 .. 1 benedicti 2 2 516

benedicti 7 15 0 3
Hobsonia florida .. 3 1 .. 5 37
Chironomidae 8 .. 6 9 .. 8 251
Laeonereis culveri 3 .. 7 4

Macoma 2 5 1 .. 6 0
lacustre 2 .. 1 .. 5 39

SUM 96 .. 7 1 96 3 2 9
TOTAL 00 0 1725 TOTAL 0 .. 0 2553

JACKS PROJECT AREA

SPECIES SPECIES %

Hobsonia florida 3 275 Hobsonia florida 2 8 1
Chironomidae 23 .. 3 662 Chironomidae 20 .. 748

benedicti 18 1 Mediomastus sp .. 0 617
lacustre 4 11 .. 2 40

3 .. 2 lacustre 266
2 .. 9 Leptocheirus 6 .. 5 23

Laeonereis cuiveri 2 .. 1 150
Mediomastus sp .. 2 1 60 Laeonereis culveri 1 .. 1 38

SUM 95 .. 6 2719 7 3537

TOTAL 0 2843 100 0 3619

=============================================================================~===



=================~======~========================================================

APRIL 1986

TOOLEY DRINKWATER

SPECIES % NUMBER SPECIES %

Mediomastus sp. 33 31 4 1481
31.1 20 .. 6 969

Hobsonia florida 8.7 12 6 592
benedicti 8. florida 12 .. 58

Gammarus mucronatus benedicti 11 535
Chironomidae 4 0 Chironomidae 5.8 273
Gammarus 3.4 129 culveri 1 .. 8
Laeonereis culveri 2 .. 2 8 Macoma balthica 0 .. 9

SUM 95 3606 SUM 9 .. 7 4556
TOTAL 100.0 3778 100 .. 0 11

JACKS PROJECT

SPECIES % SPECIES %

Hobsonia florida .. 3 275 sp .. 28 5 57
benedicti 23 .. 6 1 6 benedicti 16 9 509

Chironomidae 0 93 Chironomidae 6 1
Laeonereis culveri 5 .. 0 31 Gammarus .. 2

3 8 2 Hobsonia florida 11 8 355
2 .. 5 16 lacustre 4 5 136

Macoma balthica 8 Laeonereis 2 5

Mediomastus sp .. 1 .. 6 10 Edwardsia sp .. 1 3 39

SUM 6 606 6 2930

TOTAL 100 .. 0 62 100 .. 0 3003

===============================~====================================~============



=====~===========~======================================================~=======~

JULY 1986

TOOLEY

SPECIES % NUMBER %

Mediomastus sp ..

Chironomidae
Laeonereis culveri

SUM
TOTAL

JACKS

58 2 1400 Mediomastus sp 61 .. 2237
17 .. 420 culveri 12 .. 452
12 .. 9 311 9.6 351

3 .. 5 85 6. 232
2 .. 65 Chironomidae .. 8 210
1 .. 27 benedicti 5 53
1 0 25 Hobsonia florida 0 7 6
0 .. 6 .. 6 22

97 5 23 8.3 3583
100 .. 0 2407 10 0 3645

PROJECT AREA

SPECIES % SPECIES %

32 .. 3 28 Mediomastus sp 66 23 3
Laeonereis culveri 28 .. 252 culveri 22 8 825
Mediomastus sp .. 16 .. 8 1 .. 0
Chironomidae 5 2 Chironomidae .. 9 67
Macoma 3 31 1 .. 8 6

3 .. 2 28 1 .. 7 63
2 .. 22 0 8 30

Hobsonia florida 1 .. 9 17 0 ..

SUM 9 2 828 9 3593
TOTAL 100 .. 0 8 9 100 0 3613

=======================~===================================================



JULY 1985 OCTOBER 85

JK PA JK
_e5IlDlIIiIlI!Il!lliliSliD-==oas:=:= EJzIlB_IIIIII!!SIGI!IiI!!8Il\l!!!!!llIIfElll!!!9

___ E!!l\lIIII~ll!IIIIIliI
IIE:!iIlllGlllilliDCI!l!E!I__ E!!!l!!II ------

DW 00 0
JK 0 77 1 .. 0 JK 0 .. 1 .. 00
PA .. 60 0 .. 1 00 o. .00

PA 0 45 0 60 0.60 1.00

JANUARY 1986 APRIL 1986

JK TL JK TL
~lI!!l!!!BIdI!!!l!!!lI ___

__ E!IIIIlIDCl!iIIil!D_ ....
___ lII!E!llJ __ ClI!lIIIiB

lIIiIlI!Il!l_l\!!II!lII!IIllll!!l!!l!ItI!l!I!lIIl!t_

____ llIIl!l!!!!iI_ 1IilirIlIB1II!!!IlID ____
....... IIII!l!lllIlitC!i!l!ll!l!!lllll!!!!!edl!!!l!!!ll

DW 1 00
JK 1.00 JK 0 .. 1 .. 00

0 .. 7 1 .. 00 0 .. 0 0 60 .. 00
PA 0 .. 77 0 .. 1 .. 00 PA 0 45 a 0 .. 0 1 00

JULY 1986

DW JK TL
1I'IilIrils_l!!!!!!I!IItl!!!l!!tl!!!lll!9d1!!!l!!!l1

Ei\IIIIIIJ_GI!I!!!!lII!I!I!!!!!l ___
__C!!!!!il!I!J_«l!!!!!lte!!!D

DW 1 00
JK 0 .. 1 00
TL 0.60 0 60 1 .. 00
PA 60 0 .. 45 0 .. 45 1 00

=========================================================================~===
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FIGURE 6. Distribution and abundance of the Oligochaeta in the natural
creeks and Project Area 2 during July 1985-July 1986. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 8. Distribution and abundance of Hobsonia florida in the natural
creeks and Project Area 2 during July 1985-July 1986. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 10. Distribution and abundance of Laeonereis culveri in the natural
creeks and Project Area 2 during July 1985-July 1986. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.



7...1107

m UP Chlronomldae
Cl MID
PZ2J DOWN

.-

I~1L Io

40

80

DRINKWATER
180

I m UP Chlronomldae
Cl MID

120r PZ!I DOWN

80

40

0
7 10 1 ... 7

PROJECT AREA 2

120

180

7

7

Chlronomldae

Chlronomldae

...1107

TOOLEY
180

I m UP
Cl MID

~ 120+ PZ2J DOWN
Q.

~
<, 80
dz

~ 40:I

0
10 1 ...7

N
1.0

JACKS
180

I m UP
Cl MID

~ 120+ PZ2J DOWN
Q.

~
<, 80
dz

! 40:I

0

MONTH 1985--1986 MONTH 1985--1986
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==~==============================================================================

SPECIES DATE SOURCE OF VARIATION
AMONG CREEKS WITHIN CREEKS

Hobsonia florida

Mediomastus sp ..

7 85 *
10 85 *
1/86 *
4 86 *
7/86 *

TL
TL

DW, TL
JK, TL

DW

DW, JK, TL
PA

TL
PA, TL

JK
PA, TL
TL
PA, TL
JK,

JK
PA, TL

*

*

*

*

*

*
*

ns

ns
ns

7 85
10 85

1 86
4/86

8

7 85
10 85

1 86
4 86
7 86

7/85
10 85
1/86
4 86
7/86

Laeonereis

7 85 *
10 85 ns

1 86
4 86
7 86 *

benedicti 7/85
1 85

1 86
86

7 86

ns
ns
ns

*
*

PA

DW, PA

JK, PA
JK, PA, TL
TL

JK
JK, PA

JK
DW,
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FIGURE 14. Total faunal densities of the natural creeks (NC) and Project
Area 2 (PA) during July 1986-July 1987. Each area was sampled at an upstream,
midstream and downstream station. Densities are shown as the mean number of
individuals per 0.0225 M2 sample + 1 standard deviation.
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=============================================================================

JULY 1986

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

AMONG AREAS 0 .. 609 1 0 609 .. 129 0 012 *
STATIONS (PA) 0 .. 13 2 0 .. 069 0 .. 813 0 453
STATIONS (NC) 0 .. 712 2 0 356 .. 168 025

ERROR 2 .. 563 30 0 .. 085

FEBRUARY 1987

AMONG AREAS 0.073
AMONG STATIONS (PA) 0 0
AMONG STATIONS (NC) a 532

SOURCE

ERROR

SUM-OF-SQUARES

1 2

F-RATIO P

1 0 .. 073 .. 596 0 ..
2 0 .. 025 0 .. 53 .. 5
2 0 66 5 82 008 *

27 0 .. 6

JULY 19

SOURCE SUM-OF-SQUARES P

AMONG .. 383 1 1 383 35 5 8 o 000 *
AMONG (PA) 0 .. 324 2 0 162 166 0.025 *
AMONG STATIONS (NC) 1 .. 2 2 0 620 15 9 8 o 000 *

ERROR .167 30 0 039

===~==========================================================================



=========~======================~=============================================

1986

NC

2

198

3

NC

1

PA

3
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1

PA

2
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3
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2
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1

1987
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3
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1
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2
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2
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===~====~==~============~=======~=================~~===========~==========~===

JULY 1 86

SOURCE SUM~OF~SQUARES DF F-RATIO P

AMONG AREAS 26.009 1 2 00 734 0.00 *
AMONG STATIONS (PA) 10.889 2 5 1 6 9 0.215
AMONG STATIONS (NC) 19 185 2 9 593 2 .. 852 0.073

ERROR 100 889 30 3 .. 363

OCTOBER 986

SUM-OF-SQUARESSOURCE

AMONG CREEKS
AMONG STATIONS (PA)
AMONG STATIONS (NC)

ERROR

JANUARY 987

43 .. 367
16 167
25. 17

69.333

MEAN-SQUARE F-RATIO P

1 43 367 15 637 0 001 *
2 8 .. 083 0.073
2 .. 859 637 0 .. 019 *

25 73

SOURCE SUM-OF~SQUARES F-RATIO p

AMONG AREAS
AMONG STATIONS (PA)
AMONG STATIONS (NC)

ERROR

JULY 987

53 971
12 .. 667
33 .. 8

269.270 27

2
2

53 1
6 .. 333

16 .. 9 8

.. 973

5. 12
o 635
1.699

o 028 *
o 538
o 202

SUM-OF~SQUARESSOURCE

AMONG AREAS
AMONG STATIONS (PA)
AMONG STATIONS (NC)

ERROR

0.083
7 .556
38 .. 222

115.778

DF F-RATIO

1 .083 0 .. 022 0.8
2 3 .. 778 10 .. 0 0 000 *
2 19 1 .. 952 0 .. 01 *

3 3 85

==========~=======~===========================================================~



======================================================================~=======

1986

PA

2

PA

1

PA

3

NC

1

NC

3

NC

2

October 1986

3

PA

2

NC

1

PA

1

NC

2

NC

3

1987

PA NC

1

NC

2

NC

3

PA

2 3

========================================================================~=====



~=~======~~~~=====================================================================

Taxon
7/86

Lim
10 8

Lim
2 87

Lim Lim
==================================================================================

NC 3 x x x x

Mediomastus sp x x x x x
Heteromastus filiformis NC(3) PA x x x
Laeonereis culveri x x x x x
Neanthes succinea

PA x x x PA
PA x

x x x x
x x x x x

x 3 x
NC 3 x x

NC(1) NC

ANNELIDA~Hirudinea x

ARTHROPODA-Uniramia
Chironomidae x x x x x

NC x x x
Culicidae NC (1)
Insect A NC(l NC( )

ARTHROPODA~Crustacea

x

x x

NC x x

x x x

x x x

Gammarus PA PA x

Gammarus sp
Edotea sp NC( NC 3 x PA

rapax x NC
Palaemonetes x NC 1)
Cumacea x x
Sesarma



=====================~========================================~=======~===========

Taxon
7/86

Lim
10 86

Lim
2 87

Lim
4/87 87

Lim
=========~~==~~===============================~==========================~========

x
x

x

CNIDARIA~Anthozoa

Edwardsia sp

PLATYHELMINTHES

RHYNCOCOELA x

==================================================================================





==~=~====~===================~=====================================~=======~~==~=

JULY 986

TOOLEY

SPECIES %

Mediomastus sp

Chironomidae
Laeonereis culveri

SUM
TOTAL

58 2 1 0 sp 2237
17 420
12 3 1 351

3 .. 5 85 232
2 7 Chironomidae 210

.. 1 benedicti 53
1 .. 0 florida 2
0 .. 6 22

97 5 23 .. 3 3583
100 2 100 3645

JACKS PROJECT 2

SPECIES 9-o %

66 0 2383
22 .. 8 825

0 1
.. 9

1 .. 8 66
63

0 8 30
0 1

99 .. 93
0 3613

Edwardsia
22

9 .. 2 828
100 879

32 .. 3
28 .. 7
16 8

5 2
3 5
3 .. 2
2 .. 5
1 .. 9

Laeonereis
Mediomastus sp ..
Chironomidae
Macoma

===============================================================~========~==~=====



===~========~=~==================================================================

OCTOBER 1986

TOOLEY

SPECIES 9­o NUMBER % NUMBER

Mediomastus

Chironomidae
Laeonereis cuiveri
Cumacean

SUM
TOTAL

38.0 51.3 0
36 .. 4 Mediomastus 20 7 61

8 . 9.0 265
7 2 0 208
4 4 .. 3 12
1.3 2 9
1 0 33 .. 6
0 .. 6 19 1

96. 3060 98 .. 0 290
100 31 6 0 2962

JACKS

SPECIES 9-o SPECIES

AREA 2

36 8 .. 6 235
27.3 5 150
13 .. 2 3 .. 9 10

Mediomastus 8 .. 6 benedicti 2 .. 9 80
Hobsonia .. 2 Chironomidae 1 1 31
Laeonereis culveri 3 .. 9 Hobsonia florida .. 0

Chironomidae 3.6 0 6
1 .. 0 Edwardsia 0 2 6

SUM 98 .. 0 1317 99 3 66

TOTAL 0 1343 100 2786

=================================================================================



FEBRUARY 1987

TOOLEY

SPECIES -% NUMBER SPECIES %

Mediomastus sp ..

Hobsonia

Chironomidae

SUM
TOTAL

20 .. 5 0 Mediomastus 7 852
19 5 447 13 8 475
14 .. 9 343 12 7 438
1 e 9 34 12 3 424
12 .. 0 277 .. 2 0

4 8 111 9 0 3
2 .. 1 9 4 4 152
2 .. 1 3 .. 8 13

90 .. 9 2087 92 .. 8 3202
100 2295 100 3452

JACKS

SPECIES ge-
o

PROJECT

SPECIES

2

%

19 1 20 .. 2 829
18 .. 1 .. 3 670
15 .. 9 15 634

benedicti 12 .. 1 benedicti 13 .. 2 543
Chironomidae 7 8 349 Chironomidae 7 .. 9 32

lacustre .. 7 3 6 7 1 292
3 .. 6 160 6 0 2

Mediomastus sp .. 3 5 155 3 .. 3 134

SUM 88 .. 4 3953 89 3 3674
TOTAL 00 4474 100 4112

=================================================================================



=================================================================================

APRIL 1987

TOOLEY

SPECIES 9,­o SPECIES % NUMBER

Mediomastus sp

SUM
TOTAL

33 .. 4 30 6 1113
26 .. 5 23 .. 8 0
18 .. 5 9 .. 9 359

6 .. 9 9 354
5 3 9 0 328
1 .. 7 .. 8 28

.. 1 2 .. 1
1 .. Heteromastus filiformis 1

9 .. 5 5 93 .. 7 3
00 4629 10 3

JACKS PROJECT

SPECIES % SPECIES % NUMBER

34 3 21 .. 9 1033
B08

1 .. 9 17 0 801
Hobsonia 13 1 678
Laeonereis cuIveri 7 .. 0 7 .. 0 330

Chironomidae 1 .. 5 6 3 2 8

Gammarus 1 3 Laeonereis cuIveri 5 .. 6 265
1 .. 3 Chironomidae 3 .. 9 183

SUM 91 .. 0 1315 93 .. 1 4396

TOTAL 100 100 4720

=================================================================================



=~=====================~============================~============================

JULY 1987

SPECIES SPECIES %

Mediomastus sp 4 5 458 Mediomastus sp 1709
26 .. 9 883 553
2 .. 3 667 365

Laeonereis culveri 79 0
Macoma 55
Chironomidae 1 .. 0 33

0 6 20 34
Macoma balthica .. 6 0 19

SUM 98 .. 0 3215 3 6
TOTAL 00 3279 1 3218

JACKS PROJECT AREA

SPECIES % % NUMBER

Laeonereis culveri
Chironomidae
Mediomastus

SUM
TOTAL

6 .. 3 56 .. 0 613
16 3 19 .. 212
13 .. 3 123

5 5 3 9 43
3 .. 1 20
2 2 1 0 11
1 9 62 Hobsonia florida .. 0 10
1 9

91 0 2943 9 1033
100 3236 100 10

=================================================================================



JULY 1986 OCTOBER 19 6

JK TL PA DW JK TL PA
1lSIII!5~ ____

IlI!iI:IiiDlIlI!I!Slle!Sl~ll!III!il!!B_ _~.~_e=DEI=s _1l!l!l!l!D"'lIIi!!l!iall!ll!ll!!!'l __
____ �l���������1IiIIIIIID --------- GIIIilIIDGIlIIIIl/I;_G!I!!!l!t __

DW 00 1,,00
JK 0" 1 00 JK 1,,00 1 00
TL 0,,60 00 0 .. 77 0 1 00
PA 0 .. 60 0,,45 0 45 PA ,,60 0 .. 60 0" 1,,00

FEBRUARY 198 APRIL 1987

JK TL JK TL PA
___ e=lS __

_t=I!II!!I ___ OIIEiSlO ------ ~___ GllSlIIGIIlIEIJ _C!lEB ___~~ ------- ___ GIlIIDCllIlIIIID __ -------
DW 1 00 1 0
JK 1 .. 00 1 00 JK 0 60 1,,0
TL 0 .. 60 0 60 1 00 TL 0,,77 0 0
PA 0 77 0" 0 .. 45 1 .. 0 0,,60 0" 0 60 1 .. 00

JULY 1987

DW JK TL
----~--

__ e=a ___ ... --------- _~ ___ «ED_

DW 00
JK 0 80 1 00
TL 0 .. 30 0 .. 30 1 .. 00
PA 0 50 0 38 0 30 1 00

=========~===================================================================
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FIGURE 16. Distribution and abundance of the Oligochaeta in the natural
creeks and Project Area 2 during July 1986-July 1987. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 20. Distribution and abundance of the Capitella capitata in the
natural creeks and Project Area 2 during July 1986-July 1987. Within creek
distribution was determined by sampling at an upstream (UP), midstream (MID),
and downstream (DOWN) station. Densities are shown as the mean number of
individuals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 21. Distribution and abundance of Laeonereis culveri in the natural
creeks and Project Area 2 during July 1986-July 1987. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 22. Distribution and abundance of Leptocheirus plumulosus in the
natural creeks and Project Area 2 during July 1986-July 1987. Within creek
distribution was determined by sampling at an upstream (UP), midstream (MID),
and downstream (DOWN) station. Densities are shown as the mean number of
individuals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 23. Distribution and abundance of chironomid larvae in the natural
creeks and Project Area 2 during July 1986-July 1987. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.



=================================================================~===============

SPECIES DATE SOURCE OF

AMONG CREEKS

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

* TL
1 * TL

ns JK
ns JK

* JK, TL

Mediomastus sp .. * TL
TL

* TL

"* TL
7 * TL

Laeonereis 86 * JK, PA
10 86

* PA
87 *

7 87

Hobsonia florida 86 *
10/ 6 ns JK

87 JK, TL
87 *
87 ns PA

7/86 *
10 86 * DW,

1 87 ns
87 * JK, TL

7/87 ns TL

Chironomidae /8 * PA
10 86 ns JK,

1 * DW, JK, PA

"* PA
7/87 * JK

* PA, TL

* PA,

* JK, TL

* TL

* TL



=======================================~==============~====~=====================

SPECIES DATE SOURCE OF
AMONG CREEKS

7 86 * JK
1 86 * JK

1 8 *
4/87 *
7 ns
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FIGURE 25. Total faunal densities of the natural creeks (NC) and Project
Area 2 (PAl during July 1987-July 1988. Each area was sampled at an upstream,
midstream and downstream station. Densities are shown as the mean number of
individuals per 0.0225 M2 sample + 1 standard deviation.
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==================================================~=========================~=

JULY 87

SOURCE SUM~OF-SQUARES

AREAS 1.383
AMONG STATIONS (PA) 0 32
AMONG STATIONS (NC) 241 2

1 .. 383
o 1
O. 0

35 548
4 .. 66

15 9

.00 *
0.025
0 .. 000 *

ERROR 1 .. 167 30 o 039

JANUARY 19 8

SOURCE SUM~OF-SQUARES DF MEAN-SQUARE F-RATIO P

AREAS 0 69 0 .. 000 *
STATIONS 0 .. 287 2 0 *
STATIONS 0 029 O.

ERROR 0.839 30 0 028

1 88

ANALYSIS

SOURCE SUM-OF~SQUARES DF MEAN-SQUARE F-RATIO P

AREAS 0 0
AMONG O. 84
AMONG STATIONS (NC) 1 .. 483

1

2

o 040
0 ..
0 .. 742

o 84
.. 6

15 519

0 .. 365
00*
0 .. 00

ERROR 1 .. 30 0 .. 0



======~============~==========================================================

JULY 1987

JANUARY

PA
1

988

NC
3

PA
3

NC
1

NC

NC
2

2

PA
3

NC
2

PA

NC
3

PA

JULY 1988

1 2
NC
1

PA
3 3

NC
2

=~============================================================================
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===================================~=======~====~=============================

JULY 1987

SOURCE SUM-OF""SQUARES DF MEAN-SQUARE F-RATIO P

AMONG AREAS 0 .. 083 1 0 083 0 .. 022 0 8
AMONG STATIONS (PA) 7 .. 556 38 .. 8 10 .. 0 8 0 0 '*
AMONG STATIONS (NC) 38 .. 222 2 19 .. 4 .. 952 0 01 '*

ERROR 115 .. 778 30 3 .. 859

OCTOBER 9

SOURCE SUM-OF-SQUARES MEAN-SQUARE F-RATIO P

AMONG AREAS
STATIONS

AMONG STATIONS (NC)

ERROR

JANUARY 1988

3 67
38 .. 000
18

102 413

2

2

3 .. 67
19 00

9 ..

3 .. 658

086
5 195
2 .. 492

o 360
00'*

.. 101

SOURCE SUM-OF-SQUARES F-RATIO P

AMONG AREAS
AMONG STATIONS (PA)
AMONG STATIONS (NC)

ERROR

APRIL 1988

9 343
130 89

2 .. 296

142 .. 222 30

1
2
2

9 .. 343
65 .. 444

1 .. 148

4 741

10 .. 408
13 .. 805

0 .. 242

o 003 '*
00'*
0.. '*

SOURCE SUM-OF-SQUARES DF p

AREAS
STATIONS (PA)

AMONG STATIONS (NC)

ERROR

2 .. 676
122 .. 000
10 .. 630

000 30

1

2
2

2.. 6
.. 0 0

50 .. 815

6 .. 133

0 .. 436
9 .. 946
8 .. 85

0 .. 514
0 .. 000 '*
0 .. 001 '*

====================================================== ============~=========~=



=======~~=====================================================================

JULY 1988

SOURCE SUM--OF-SQUARES DF MEAN-SQUARE F-RATIO P

AMONG AREAS 28 .. 009 1 28 .. 009 6 .. 1 0 0 9 *
STATIONS 176 .. 222 2 8 .. 111 19 .. 341 0 00

AMONG STATIONS (NC) 85 852 2 42 .. 926 9 .. 3 0 .. 001 *

ERROR 136 667 30 .. 556

============~======================================~=========================



==============================================================================

JANUARY 1988

MAY 1988

1

NC
1

NC
1

NC
3

NC
2

NC
2

PA

2

NC
3

PA
3

PA
3

JULY 988

1 2
NC

1
NC

3 2
PA

3

=============================================================================



======~==============~===================================~========================

87 88
Lim

7 88
Lim

===============~=~================================================================

x x x

Mediomastus sp x x x x
Heteromastus filiformis x x x x NC(3)
Laeonereis cuIveri x x x x x

PA x x x x

x PA x NC(2)
x x x x

x x x x x
x NC( NC 1)

x x

ANNELIDA~Hirudinea PA

ARTHROPODA-Uniramia
Chironomidae x x x x x

x x x x x
Insect A x x x x

ARTHROPODA~Crustacea

x NC(2 x
NC(l

x x x x x

x x x x x
x x x x NC(3)

Gammarus mucronatus NC 1) x x PA
Gammarus x x x x x

Edotea sp PA NC(2) x x x

rapax NC 1 x
Palaemonetes NC x

Sesarma x NC 1



~=================================================================================

"-J""" ............ ..a........_!Taxon
87

Lim
10

Lim
1 88 5 8

Lim
7 88

==~=~==============================~====================~=========================

MOLLUSCA-Bivalvia
Macoma balthica
Macoma

cuneata

CNIDARIA-Anthozoa
sp

RHYNCOCOELA

PA

x
x
x

x

x
x

x

NC 1)

x
x
x

x

x

x NC(2

x
x
x

x

NC 3)

NC

NC

x

~===============================================================================~=



=================================================================================

JULY 1 8

TOOLEY

SPECIES NUMBER SPECIES %

.. 5 Mediomastus sp 53 170
26 9 553
20 .. 3 11 .. 3 365

6 .. 8 0
1 .. 7 5"
1 .. 0 3 7
0,,6 1 34

0 6 19

98.0 3215 97 .. 8 3
100 3279 32

SUM
TOTAL

Mediomastus sp ..

Laeonereis
Macoma
Chironomidae

JACKS PROJECT 2

SPECIES % SPECIES

Laeonereis culveri
Chironomidae
Mediomastus sp ..

SUM
TOTAL

6 .. 3 1 Mediomastus sp 6 .. 0 613
1 .. 3 19 .. 212
13 .. 7 sp 11 .. 3 123

5 5 Laeonereis culveri 3.9 43
3 .. Chironomidae 1 9 20

.2 .. 0
9 Hobsonia florida .. 0 10

1.9 62

91 .. 0 2943 9 1033
100 3236 100 10

~===========================~====================================================



=========~======================~================================================

OCTOBER 198

TOOLEY

SPECIES NUMBER %

Mediomastus sp
Chironomidae
Laeonereis culveri
Hobsonia florida

SUM
TOTAL

5 8 1101
8. 13 275
3 6.9 139
1 .. 8 6 3 127
1 9 9
1.2 2 6 52
1 .. 0 1 .. 5 3

9 18 96 0 1 8
100 939 10 2009

JACKS

SPECIES % NUMBER SPECIES

AREA

% NUMBER

61 .. 4 culveri 28 3 69
Chironotnidae 9 184 Mediomastus sp 23 .. 9 48
Hobsonia florida 7.0 6 Hobsonia 6 .. 337

lacustre 3 1 sp .. .8 2
2 19 Chironomidae 7.6 153

Heteromastus filiformis 0 9 7 5.7 115
Mediomastus sp .. 5 4 2 0 1
Laeonereis cuiveri 0 3 1 .. 3

SUM 98 8 93 96 .. 9 1947
TOTAL 100 803 100 20 9

=================================================================================



1988

SPECIES % NUMBER %

4 2807 2388
20 0 1259 32 0 18 6

Mediomastus sp 13 .. 6 852 Mediomastus sp .. 6 601
Hobsonia florida 5 .. 3 331 Chironomidae .. 3 300

3 5 223 Gammarus 2 .. 2 123
Chironomidae 3 .. 195 2 .. 2
Edwardsia 62 9

.. 3 Edwardsia 0 .. 9

SUM- 95 .. 1 5973 97 .. 0 550
TOTAL 100 6283 0 5672

JACKS PROJECT AREA 2

SPECIES SPECIES % NUMBER

Chironomidae

Hobsonia florida
Gammarus

SUM
TOTAL

29 .. 9
8

26 .. 1
3 .. 6
2 2
2 1
1
1 ..

95 2

838 Chironomidae
Gammarus

729 Hobsonia florida
101 lacustre

Mediomastus sp ..

2663
27 8

32 4 1713
21 .. 5 1135

6 .. 881
9 .. 1 480
6 .. 315
3 0 1
2 .. 3 119

.. 6 87

92 .. 6 4891
100 5282

=================================================================================



===========~=====================================================================

JULY 1988

TOOLEY

SPECIES

JACKS

SPECIES

%

PROJECT AREA 2

%

% NUMBER

1 0 31 .. 202
Chironomidae 6 19 126
Hobsonia florida 11 .. 8 9 .. 7 62

4 9 .. 1 58
Laeonereis 7 ..

lacustre 3 0 .. 1
2 7 .. 7 30

sp 2 2 9

SUM 90 .. 6 7 91 5

TOTAL 10 88 100 638

======~===============================================~==========================



JULY 19 OCTOBER 198

DW JK TL FA JK TL FA
____ IIl!lIIi!D_ c=IIilIl5~C!iSJD___ 1l!l&ilIillC!iilal!!D __ CllIIiSo~

~_GIiI!llIJ___
_ E!IIe_IlII\!IIBI_~

---~--
_1IIliII!l!D ____ ......... ____ 1lIl!!lIllII

DW 1 .. 00 1 .. 00
JK 0 80 1 .. 00 0 63 1 .. 0
TL 0 .. 30 0 .. 30 1 .. 0 0 63 0 .. 50 1 00
PA 0 .. 50 0 .. 38 0 .. 30 .. 00 0 .. 0 .. 38 0 63 1 00

JANUARY 1988 1988

JK TL PA JK TL
===-___ -===0_ _-=aa ____ _ ___ tIll!l!!lII_ ------- _...-- .... - ------ ------ ------

DW 1 .. 00 1 00
JK 0 .. 63 1 .. 00 JK 0 .. 63 1 .. 00
TL .. 80 0 .. 50 1 .. 00 TL 0 .. a 0 50 .. 00
PA 0 63 0 .. 63 a 80 .. 00 PA 0 .. 50 50 .. 38 1 .. 00

JULY 1988

DW JK TL PA
e=me==lle5lllD ___ ------ _GIl\Il!!lIl ____ ------

DW 1 00
JK 0 .. 50 1 .. 00
TL 0 .. 63 0 63 1 .. 00
PA 0 50 0 .. 80 0 .. 63 1 .. 00

==========================================================================~==
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=====~===========================================================================

SPECIES DATE SOURCE
AMONG CREEKS

VARIATION
CREEKS

7/8
10 8

88
5 88
7 88

*
*
*

JK, TL

Mediomastus sp /8
10/87

/88
5/88

88

*
*
*
*

Laeonereis 87
10 8

1 88
5/88

8

*

*
*
ns

Hobsonia florida ns

*
*
*
*

87 ns
10 8 ns

/88 *
5 88 *
7/88 ns

Chironomidae 7 87 *
10 87 *

1 88 *
5 88
7 88 ns

7 87 *
10/ *

1 88
5/88 *
7/88 *



FIGURE atribution and abundance 0 01 in the natural
creeks and Pro Area 19 88. Within creek distribu-
tion was determined s at upst (UP midstream (MID), and
downstream (DOWN) station Densities shown as the mean number of individ-
uals per 0.0225 sample + standard deviation.
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FIGURE 29. Distribution and abundance of Laeonereis culveri in the natural
creeks and Project Area 2 during July 1987-July 1988. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 30. Distribution and abundance of Hobsonia florida in the natural
creeks and Project Area 2 during July 1987-July 1988. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 31 Distribution and abundance of chironomid larvae in the natural
creeks and Project Area 2 during July 1987-July 1988. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.



FIGURE . tribution and abundance 0 Leptocheirus umulosus in the
natural creeks and Project Area 2 98 1988. within creek
distribution was determined at an upstream (UP) midstream (MID)
and downstream DOWN) ion Dens ies a shown as the mean number of
individuals 0.0225 samole 1 standard deviation
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FIGURE 33. Distribution and abundance of Capitella capitata in the natural
creeks and Project Area 2 during July 1987-July 1988. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 34. Distribution and abundance of Streblospio benedicti in the natu­
ral creeks and Project Area 2 during July 1987-July 1988. Within creek dis­
tribution was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 35 . Distribution and abundance of Corophium lacustre in the natural
creeks and Project Area 2 during July 1987-July 1988. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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FIGURE 36. Distribution and abundance of Corophium lacustre in the natural
creeks and Project Area 2 during July 1986-July 1987. Within creek distribu­
tion was determined by sampling at an upstream (UP), midstream (MID), and
downstream (DOWN) station. Densities are shown as the mean number of individ­
uals per 0.0225 M2 sample + 1 standard deviation.
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SPECIES SOURCE OF VARIATION
AMONG CREEKS CREEKS

7 87 ns
10/87 * TL

1/88 * TL
5/88 * TL

/ 8 JK,
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o o 1 •0 12 0 o 4.0 o 0
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JK Jul

Ju
Ju

JK

JK J
JK

I
I
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r
I

H-

I
I

Jan

each season
index

Creek

the man-made and
was obtained _

each





Taxon Recruitment Period

December
December

June

January,
August December

August November
June

March, December

Macoma balthica

Mediomastus sp
Laeonereis culveri
Hobsonia florida

benedicti
tata

Gammarus mucronatus
Chironomidae





A TAXA PRESENT B

Gammarus mucronatus
Insect

Hirudinea

=============================================================================



===============~============================================================~

Taxon* Type

feeder
feeder

feeder
feeder
feeder

it feeder
Omnivore

it feeder, carnivore
feeder, omnivore

feeder

feeder
Carnivore

feeder
Omnivore
Carnivore
Omnivore

Deposit feeder
feeder

Omnivore
feeder

balthica

Edotea sp ..

Gammarus

Mediomastus sp ..
Laeonereis cuIveri
Hobsonia florida

benedicti

Heteromastus filiformis
Chironomidae

(MB)

(MG)

(CA)

(AO)
(AP)

(AP)

(AP

(AP

(AP

(AP

(AP)

(AI)

(AC)
(AC)
(AC)

(AC)

(AC)

(AC)
(AC)

=========~=============================================================~=====

* (AO)
ta (AC)
da; (CA) Cnidaria

Mollusca Bivalvia

1982;
and

References: Barnes 1968; Biernbaum 1
Merritt and 1 Sanders
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=============================================================================

Leiostomus xanthurus undulatus
~-~~-~~---~-~~~-~~~---~~--~-~--~~-- ~~--~-~--~-~--~~---~--~

Taxon Number ~ Taxon Number s-o 0

~~~--~----~~--~~-~---~
____ ess_

--~------~-~-~----------
~__ G!Ill!Il!lt"' _

2 9 6 5 6 8 36
Chironomidae 58 12 0 Chironomidae 93 3 .. 6
Ostracoda 4639 9 6 263 8 .. 9
Nematoda 3304 6 .. 8 180 6.
foraminifera 2523 5 .. 2 133 .5
Gammarus 171 3 5 111 3.8

1655 3. 9 3 .. 2
1439 3 .. 0 Insect 53 .. 8
1159 2. 38 1 .. 3

Hobsonia florida 26 0 5 0 .. 6
Insect 2 9 0 .. 5 0 .. 5

lacustre 207 0 .. Nematoda 8 0 3
Laeonereis culveri 1 0 3 6 0 .. 2

00 0 2 2 0 1
38 0 1
25 0 .. 1 0 .. 0

0 .. 0 1 0 0
8 0 .. 0
8 0 .. 0

0 ..
Neanthes succinea 2 0 .. 0

====~===================================================================~=====













=======================================================================================================

=======================================================================================================
/85 o 85 1/8 86 0/86 87 o 87 88 88 /88

x x x x x x

x x x x
x x x

x x x x x
x

x x x x x x x x

x x

x x x x x

x x x x x

x x x

x x x

x

x

x

x

x

x

x

x x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x
x

x

x

x

x



=======================================================================================================

Collection

85 0/85 8 86 7 1 86 /87 87 7 8 10 87 1 88 4/88 88
=======================================================================================================

x

x

x

x

x

x x

x

x

x

x

x

x

x

xx

x

,I,' "

bal x x

- x x x x x x x x
x x

x x x x

x x

x

x x

RHYNCOCOELA x x x x x x x

=======================================================================================================



=======================================================================================================

Date of Collection

85 o 85 86 86 86 o 86 87 4 87 7 10 87 1 88 5 88 88
=======================================================================================================

x x x x x x x x x x x x x

x x
x x

x...
x x

x

x x x x x

x x x x
x x x x

x

x

x

x

x
x
x

x

x

x

x

x
x

x
x

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x
x

ARTHROPODA-Uniramia
x x x x x x x x

x x x x x x
Culicidae
Insect x x x

x x x x
x

x x x x x x

x x x x x x x

simile x



=======================================================================================================

Collection

7 8 0 85 1 86 /86 86 0 86 8 8 /87 10 8 88 /8 88
=======================================================================================================

x x x x x x x x

x x

x x x x x x

x x x x x x

x

x

x

MOLLUSCA-Bivalvia
bal x x x x

x x x x x x x x x

x x x
x x x x

x

x

CNIDARIA-Anthozoa
sp x x x

RHYNCOCOELA x x x x x x
=======================================================================================================



=====================~===========================================================================

of Collection

10 8 1 6 /8 86 10 8 8 87 8 10 87 88 5 88 7 88
=================================================================================================

- osus x x x x x x x x x x x

x x x x x

x x x x x

x x x x x x x x

x

x x x

:D- Rhi

x x x

,\\
'i l

bal x x x x x x x x

x x x x x x x x x x x x

x x

cuneata x x x x

x x x

CNIDARIA-Anthozoa
sp .. x x x x

RHYNCOCOELA x x x x x x x x

=================================================================================================



Date of Collection

10 1 6 86 86 0/86 2/87 87 7/87 0 87 1 88 /88 7 88

x x x x x x x x x

x x x x x
x x x x x x

x x x x x
x

x x x x x x x x x

x x

x x x x x x x x x x x

x x x x x x x x x x

x x x x
x x x x

x x

rHROPODA-Uniram
x x x x x x

x x x x x x x
x

x x

x x

x x
x
x x

x

x

x

x x

x

x

x

x

x

x

x



==========================================================================================================

Date of Collection

85 10/85 1/86 4/86 /86 10/86 2/87 /87 7/87 10/8 1/88 5/88 /88
==========================================================================================================

x x x x x x x x x x

x x x x x x

x x x x x x
x x x x x x x x

- . x x x x x x x x x x x

x x

x x x x x x x x x

- -------- x x x
-- x

x x

x

ARTHROPODA-Uniramia
ronomidae x x x x x x

x x x x x

Insect x x x x

ARTHROPODA-Crustacea
- x x x

x x x

x x x x x x x

x x x x x x x x
x x



==========================================================================================================

of

85 10 8 /86 /86 7 8 0 8 2 87 87 8 10/87 88 5 88 7 88
==========================================================================================================

- x x x x x x x x x x x
x x x x x x

x x x x x x x

x x x x x
x

x x x x

x
X

,\\ 'I'

x x x x x x x x
x x x x x x x

x x x
x x x x x x x

x x x

x

CNIDARIA~Anthozoa

sp. x x x x x x x

RHYNCOCOELA x x x x

===========================================================================================================
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