
LORAN COPY Oztt

SOUTII CAROLINA
COASTAL WETLAND

IMPOUNDMENTS:
Ecological Characterization,

Planagement, Status,
and Use

Volume III: Technical Appendix

Edited by
N. Richard DeVoe

Douglas S. 5aughmarI

Technical Report «SC-SG TR-86-3

fP P P I 8
Fi t

E'I j

SCSGC � T � 86 � 003 C2

South Carolina
Sea Grant Consortium



SOUTH CAROLINA COASTAL W'ETLAND IMPOUNDMENTS:

ECOLOGICAI, CHARACTERIZATION, MANAGEMENT, STATUS AND USE

Volume III: Techrica' Appendix

Edited by

M. Richard DeVoe

Douglas S. Baughmar.

Project Investigator:

P oject Managers:

M. Richard DeVoe

Douglas S. Baughmar.

J. h"ichael Nussmar.

South Carolina Sea Grart Consortium

287 Meeting Street

Charleston, South Carolira 29401

This work is a result of research sponsored by NOAA National Sea Grant

Col'ege Program Office, Department of Commerce, under Grant Nos.

NA81AA-D-00093, NA83AA-D-00057, NA84AA-D-00058, and NA85AA-D-SG121, and

the South Carolina Sea Grant Consortium. The U.S. Government is

authorized to produce and distribute reprints for governmertal purposes

notwithstanding any copyright notation that may appear hereon.



DeVoe, M. R. and D. S. Baughman  Eds.!. 1986. South Carolina Coastal
wetland Impoundments: Ecological Characterization, Management,
Status, and Use. Vol. III: Technical Appendix. Publication No.
SC-SG-TR-86-3. South Carolina Sea Grant Consor tium, Charleston, S. C.

138 pp.



LIST OP CONTRIBUTORS

Il. Rat!dy Beatty, ?iarinc Pc.,o!!rces Rr search Institute, S. C. Wil 'l if''.

531 ine Resources Department ~ P ~ 0 ~ Box 12559, '; . a1 I e: t< n. SC;" ' I':

Brac~ C ~ Coul I, Bc] IP H. Bsrrich Inst i' t 1 re ~ Uteri vi . '' ' tp of Sout li; ci! 'i. ' '. i-,

Colum?iia, SC 29208

Jol«?lai.l: Dean, Belle; !. Baruc? Institute, Un-'.ver. -'tv cf Soutl. Ca«:" -'-;.,

Col umbi a, SC, 29? 08

l"l;:".c B. EPstein", To!1 Yawkey Wildli fe Center, S. C. Wildlife ari ' ii. 1.';-.c

Resources Department, Route 2. P. O. Box 'I.81, Ceo .gc ~ owtt ~ '"- 2944C

Robert I.. Joyner, Tom Yawl'oy Wildlife Center, S. C. Wildlife at,d llarino

poute 2, P. O. Bop 181 'cor..-ctown, Sf 79l1 04Pesources Department,

Jose!i! !iel Icy, Depa r t inent of Biol o8y, The Ci t adc '., Charleston, SC

29409

William D. '.".'ar haII+, Environmertal ?'!e-1th Scie!!ce..., Ur iversity

Carol ina, Cc" umb: a, SC 29208

Robert ldartore. S. C. Wild ife an«Marine Resource..cpartrent,

12559, Ch .'.e t on SC 29412

James P. Nay, Departr!ent o. Chemistry anil Geology;~, l s Ci. adel,

Ch"rlestor. SC 29409

Jac'. C. HcCovern*, S. C. Wildlife and lfarine Resources Department, P ~ 0.

Box 12559, Charleston, SC 29412

Carol ina, Columbia, SC 29208

Eugene J. Glmi, I II»:, Narir e Resources Research In; t it: ute, S. C. Wil!'.l if e

: nd tiarinc Rc:;o!!!.Pes Departntcnt, P. O. Box 12559, Ch; rle:.ton, SC

'! 94 I,i

Richard Poxchcr, Department of BioIogy, T? e Citad I, Charle <:ton, SC 2940"-.

Wil li m P. Poumil 1st, lt; rine Resources Pesearch Iristitute, S. C. Wild] fc

and Yarine Resources Departtnent, P ~ G. Bo., 12559, Charleston, SC

29412

Paul A. Sandifer, Yarine Resources Division. 8 ~ C. '»ildlife and llarine

Resources Department, P. 0. Box 12559, Char" eston, SC 29412

A. ?neith Tani8uchi, Belle W. Baruch Institute, Univer. ity o South

Carolina, C el um1. is. SC 29208

Henry Vi. ?tcKellar, Jr., 'nvirornnent al ?leal t.h Sc ence,, Universit." o. Soot'.



Hark E. Tompkins, Government and International Studies, University of

South Carol ina, Columbia, SC 29208

Charles A. tJenner, I;a'ine Resources Research In.",t':tt..l -, S. C. IJi'0".: f:

and Mar-'ne Re-ources Department, P. 0. Box 1255", Char1o='topi,::C

29412

El.i-ahcth L. Menner, Marine Resources Researc'h Institute, S. C. Vildl'fe

Bo.-. 1?559. Charleston, SCand Har inc Re" ot rces Department, P. 0.

29412

Jack M. whetstone, Clemson/Sea Grant Marine Extension Progran. P.

Drawer 1100, Georgetown, SC 29440

Paul B. Zielinski, Department of Civil Engineering, Gleason University,

Clemson, SC 29634

Richard C. Zingmark, Belle tJ. Baruch Institute, University of South

Carolina, Columbia, SC 29208

*Currer.t Addres es:

Hare B. Epstein, Florida Game and Freshwater Fi h Cor,m''sion, 235 I'iimosa

Pd., St. Augustine, FL 32086

VA 23062

Furene J. OI mi, II1, V"'rginia Institute of Marine Science, Glouce..ter

Poirt, VA 23062

Vill iam D. Marshall, Governor's Off.'ce for Energy and the Znvirol'Ji.c'~ t,

Columbia, SC 29211

sack C ~ HcGovern, Virginia Institute of Marine Sc-.'ence, Glouce ter Point,



h rt~ D Vo, Sout1 Ca t o3 in., C;; t: ' C n:-, ~ t '.

Dou~laa S. Baughman, South C;:rot 't c Sea Cr~t  

John H. Dean, Urtiver.."-it> c F Souti. Cat ol .".='

R; 1 ort Van Dolah, South Carolina Vigil!li fe ".. liar':tc "s.".ct rce.-. Depart;:.;t rt

Torttpl~in", Univcra ' t> of South Carol 'v;

Jac!t t'.  >he. =tone, Cle.-.:".on,'Sea Gt a"tt l";aria> Et t< n=: ', tt I ro', ra;

chael 1']u.,sn, r+, South Carol i na Sea Gt an t Con;, ".

Anne R. Hil", South Carol itia Sea Grant Con.",o".t: t

"ra::.ce- Tindal 1, Frc e j ance =dito.

+Cur rent A<.'t're.".;: i'rof - ..aioncl St: f f, Sen, t Co:.«: c c Cot.tttit tee, 5D--

Di" teen Bld' ., tlanltin,ton, DC 20510

Pat.l A. Sattc'i f e r,

REVlPR AN! ADVISORY GROUP

Sotit n 'uarol ". !t a tw' i 1631 r f e ': ta .I:. c t.o~ t   o ~ i. e �'.



Coastal wetland impoundments, remnants of a once � fl ourishing r l. »
cul ture industry, are the focus of a wetland" mana .orner! t. controve! s~ 1!
t be Stat o of Sout h Carolina. At- one time, impoundments corrrprised
rrp].r oximately 29% of the State's 504,000 acres of tidal wetlands.
Approximately 15% of these wetlands are currently impounded and are
managed primarily for waterfowl habitat. Recent intere.:t in r eimp iundi» ~
formerly ir!!pounded wetlands for additional waterfowl. h.!bitat
aquaculture has raised a rrumber of ecological, pol=cy anil managerrien t
question... The controversy has focused on the que tion of how the state
should regulate and monitor activities proposed r or w~-..tl and areas wh'ch
had been or are now impounded.

The Coastal Wetland Impoundment Proj ect  CWIP! iwa.; designed to
generate the first comprehensive characterizatior of a coastal impoundment
system in South Carolina. The purpose of this invest'gation was tc
develop an information base which could be used by policy-makers and
regulatory agencie- to address the complex questi.ons '-urrounding thi
valuable 'tate resource.

The CWIP, a multi-institutional effort, was conducted at the Tom
Yawkey Wildli fe Center, near Georgetown, S. C., from st@.mer I 82 to spring
1985. Each element of. this four-year effort was reviewe<' by a peer group
of scientists in each area to maintain scientif ic quality. The results of
the CWIP are presented in three volumes' .Volume I � Executive Summary;
Volume II � Technical Synthesis; and Volume III � Technical Appendix.
Volume I provides a concise statement of the research findings, along witl»

summary of research, management, and policy recommendat. iona. Volurte II
contains the detailed results of the CWIP and ha' been organized into nine
sections. Volume III provides supplemental technical data and info> nation
which support t?!e results presented in Volume II. As a whole, the
three � volume synthesis represents the efforts of a var'ety of individuals
involved in the CWIP during the last four years.

Due to the number of perspectives represented ir the CWIP synthe"is,
the terms "coastal wetland impoundments", "impoundments", "former rice
fields", "diked wetlands", "impounded wetlands" and "managed wetlands"
have been used interchangeably.

Any opin.ions expressed within the chapters of Volurii.-. II are those o.
the individual authors and not neces "arily those of the editors or the
South Carolina Sea Grant Consortium.
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Appendix Table 5.1

Sediment descriptions of long cores. Core identification

codes refer to pond number and quadrant  Fig. 5.2!. Recovery

refers to length of recovered sample  numerator! and total

length cored  denominator!.

No. Location De th  cm! Descri tion

1 1 � NW

0- 3

3 � 70

2 1-NE

0-5 0

5 0-95

3 1-SE

 Recovery: 40/100 !

brown clay, root fibers

gray silt, few roots

4 1-SW

0-15

15-40

5 1 � SW

0 � 10

10-20

20-40

40-55

0 � 10

10-90

90-100

100-200

100-200

 Recovery: 70/100!

organics

gray silt, clayey; var. fib. root zones

 Recovery: 95/100 !

gray clay, silty; thin root zone

brownish gray; as above

 Recovery: 55/100 !

gray clay; firm

tan silt

gray clay

brown clay

 Recovery.'190/200 !

brown organic clay; pH=6; gal=18 ppt.

dk. gray silt; layers of brown organics

no recovery

gray silt

textural analysis: sand-3// si 1 t-95//clay-2X



Appendix Table 5.1 Continued

Ho. Location De th  cm! Descri tion

45-60

0-5 0

8 2-SC

9 3 � SC

160

10 4-%l

0-10

10 � 20

20-45

0-10

10-20

20-30

30-70

0-10

10-65

65-160

0-10

10-55

55-70

70-200

 Recovery: 60/100 !

dk gray to black organic silt

gray silt, clayey, few organics

same as 10-20

brown fibrous silt

 perimeter ditch; sample on car.oe paddle bladel!

 approx. ! dk. black organic muck; soupy

textural analysis: silt-BO.IX/clay-19.9X

moisture content-82X

 Recovery: 70/100 !

organic clay; fibrous

gray silt; no roots

brown fibrous sediment with permeability

silt, clayey

 Recovery: 65/160 !

brown organic silt; Sal=22 ppt.; pH=7

dk gray silt; layers of brown organics

no recovery

hard sand

 Recovery: 70/200 !

brown organic silt; pH=6.0

dk gray clay

brawn organic clay

no recovery



AI>pcndix Table 5.1 Continued

No. Location De th  cm! Descri tion

 Recovery: 80/100 !

buff silt

gray clay; sticky

no recovery

11 4 � NE

0-20

20 � 80

80-100

 Recovery: 85/100 !12 4 � C

buf f silt0-20

20 � 65

65-85

85 � 100

gx ay clay; sticky

brown fibrous layer

no recovery

 Rec. 170/170 !

brown, organic silt

dark gray clay

textural analysis � Sand � Gi/silt-3BX/cl.ay-62K

brown, org. silt

dark gray silt; firm

dark gray silt; soft

wood; pH=6

sand; hard

13 4-SW

0-10

10-5 0

50-90

90-100

100 � 130

130-170

170

 Recovery: 65/100 !

brown silt; fibrous

gray clay; sticky

14 4-SE

0-10

10-65

15 5-NE

0 � 4

4 � 20

20-60

 Recovery: 60/100 !

organic layer; roots

buff silt, clayey; soft

dk gray silt, clayey; little organics; sticky



Appendix Table 5.1 Continued

No. Location De th  cm! Descri tion

16 5-SW

100-170 gray silt

170 � 200

200-300

17 6 � NE

0-300

0-40

40-80

80-100

 Recovery . '280/300 !

gray-brown organic silt; soft

gray silt; clayey; firm; pH=6.5; Sal=26 ppt.

no recovery

brown-gray silt; organic; soft; roots

as above; pH=6.0

 Recovery: 300/300 !
brownish gray silt; var. fibrous ' ayers.



X sand X silt X ciaNo. Locat ion

40.354. 35.418 1-NW

60.437.419 1 � NE 2.2

69.930. 120 1-SE 0.0

56. 843. 221 1-SW 0 ~ 0

56.743.322 1 � E 0 ~ 0

52. 023 Marsh-1 48. 00.0

50.549. 50.024 Ma r sh-3

25 Creek � 2A 26. 86.067. 2

4.1 26 ~ 869 ~ 126 Creek-28

9.727 Creek-3 7.882. 5

11.928 2-NE;0-10 cm 1.6 86.5

75. 822. 410-20 cm 1.8

29 2 � NE 80. I 19.90.0

7S. 530 2-SC 20. 31.1

49.331 2-E

32 4 � NW

33 5 � NE

50.70.0

31. 7 66. 81.6

18.5 81.50.0

Appendix Table 5. 2

Sand/silt/clay ratios of supplementary short cores.

 See Fig. 5.2 for location of sampling sites!.



DepthLocation

 ft! m!

2.3 7.51-NC

3.4 11. 0SC

3.7 12. 0

3.7 12. 0

2.9 9.5

>3.8 >12. 5

2.4 8.0

3.4 11. 0

>3. 8 >12.5NC

 thin layer!2.7 9.0

>3. 0 >10. 0

 thin layer!2.7 9.0

>3.8 >12.5

>12. 5>3. 8EC

7.02 ' 1

6.52.0SC

6.52 ' 03-NC

5.01.5SC

1.5 5.0

 thin layer!2.6 8.5

3.7 12. 0

>10. 03.0

2.6 8.5

7.02.1

6.01.8

3.0 >10. 0

Appendix Table 5.3

Depth to sand/shell layer beneath marsh sediments as determined

by steel probe. Location number refers to pond number and

portion of pond  NE = northeast, etc. !.



Ap pe ndix Table 5. 3 Cont jmued

Location

4-NC

WC

5-NC

 m!

2.3

2.3

>3.8

Depth

 ft!

7 ' 5

7.5



11/04 12/098/258/161 OCATION

6-NE-2. 5m

1.0m

12

20204-SW � 2.5m 19

"'0221. Om

surface 282720

4-SE-2. 5m

101. Om

surface 292016

164-C-2.5m 1623

2424 23241.0m

surface 29 282019

1818204-NE-2.5m 20

1920 19181. Om

surface 282820

194 � NW � 2.5m 1820

24 25201.0m

surface 2819

Chainey Cr.  high tide! 18

172 � C-2.5m

1.0m

surface 1820

152-NE-2.5m

151. Om

16surface

152-NC-2.5m

16 171.0m

surface 2016

10

Appendix Table 5.4

Salinity measurements of ground and surface waters.



Appendix Table 5,5

Chemical analYses for NH , NO -NO ~ and o-PO  ppm!.

Sampling locations are shown in Fig. 5.2. The numbers

"3.0" and "1.5" refer to the 3m and 1.5m piezometers.

/ NH / NO -NO / o PO

STA. NO. YiAY JUL AUG HAY JUL AUG I IAY JUL AUG

25 30 24 2530 24 25 30 24

7SW3.0 4 1361 -- � 258 557 � � � � 49 61

6NW3. 0 � � 90 1077 � � 254 63 � � � 143 3

3 5 64 C3. 0 1599 2840 3344 32 447 286

4 C1.5 2523 1138 5727 33 46 61

4NE3.0

4NE1.5

405 3827 � 153 173

401 3698 � � � 113 7136

0 3267 68 366 2614IlW3. 0 1396

4NW1.5 2460 1764 1358 563 426 279 30 1 12

5 248

-1 8

24

3704

150 5338

3/4DIKE

D1I TP

I/2DIKE

589 421

386 405

163 248

4047 3066

7 3462

2 3420

12 1

338 286

1099 767

11

4SW3.0

4SW1.5

4SE3.0

4SE1.5

2 C3.0

2 C1.5

2NE3.0

2NE1.5

2NC3.0

2NC1.5

38 3591

25 3645

67 3403

7 3763

-1 1406

1267

3969

22 3285

83 35

93 34

129 255

69 830

36 210

96 114

163

183 565

283

73 1786

1 24

12 58

1130 955

283 49

8 6

30 1

53 25

108 498



Appendix Table 5.6

Piezometer locations for dike seepage study.

Pond 1/2 dike: located 26 m west of Chainey Creek road;

three wells- one in center of dike road, one 3 m north of

corner and one 3.4 m south of center; 3.8 cm slotted PVC with

screen.

Pond 2/Chainey Creek dike: located 161 m north of SE

corner of pond 2; three wells- one in center of road, one 3 m

west of center and one 3 m east of center; 3 ' 8 cm slotted PVC

with screen.

Pond 3/4 dike' .located 32 m west of Chainey Creek road:

three wells- one in center of road, one 3 m south of center

and one 3 m north and 6 m east of center; 3.8 cm PVC pipe.

Pond 4/Chainey Creek dike: located 16 m north of SE

corner of pond 4; three wells- one in center of road, one 3 m

east of center and one 3 m west of center; 3.8 cm slotted PVC

pipe with screen.



Pond 4/Chainey Creek Dike; west side:

0- 30

30 � 60 Clay

60

60 � 120

120 � 240

Pond 4/Chainey Creek Dike; east side:

Pond 4/Chainey Creek Dike; center of road:

Pond 4/5 Dike; south-central edge of pond 4:

140 � 240

13

0 � 90

90 � 168

168 � 174

174 � 240

0- 30

30 � 120

120 � 150

150 � 180

180 � 240

0- 30

30 � 110

110 � 140

Appendix Table 5.7

Sediment descriptions of piezometer holes bored on

dikes.  Depths in cm!.

Loose gravel and unconsolidated soil

Wa t er t ab 1 e

Loose, wet organic clay, black

Gray clay, wet, very fine, sticky

Loose gravel and dry, unconsolidated soil

Met soil at top; gray clay layer

Loose organic layer

Gray clay, wet, very fine

Sand and loose soil

Sticky gray clay

Organic clay layer, wet

Gray clay, wet

Same, but less moisture

Gravel

Clay, samples at 30, 73 ' 82 cm.

Organic layer, leaves and bark; samples at

110 and 119 cm.

Gray clay, damp, sample at 180 cm.



Station

Pond I 9 8

Pond I/2 dike

109 112 126 113

Pond 2 84 84 101 � � � 117

Chainey Creek
85

Pond 3

Pond 3/4 Dike

Pond 4 96 127 123 117

Chainey Creek 12 12 55 109 85 67

North Well

Center Well

South Well

Dike 2/Chainey

West Well

East Well

North Mell

South Well

Dike 4/Chainey

West Well

East Well

Appendix Table 5.8

Water level elevations in impoundments,

dike piezometers, and Chainey Creek  cm!.

Date

06/12 07/24 08/3 I 10/03 I I /04 I 1/05 I 2/05

100 105 � � I 18 124

98 101 � � 116 I 14

93 87 102 � � 117 116

111 100 107 � � 111 112

12 12 � � 55 109

99 109

118 118

107 111 126 125 127

89 100 116 108 112
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Appendix Table 7. l

Code

Number Plant S ecies

1A short ~Sartins alternif lors
1B tal 1 S. gite rni f l ora

1C medium S. alterniflora

S ~

~Sci us rohustus

Salicornia ~euro ea

Distichlis ~s icata

Aster subulatus

+6 ~

~Ru ia maritime

10 ~at*ns

Sleocharis ~arvula
12 Sciroua validus
13

14 unknown grass

~T ha latifolia15

17

Vascular plant species and code numbers used in

Vegetative cover maps.





Cat island Impoundment + 1

Figure 7.2 Vascularscular plant cover for impoundment 1  Part B!

19





Cat Island Impoundment + 3

5,

5,

Figure 7.4 VascuIar pIant cover for impoundment 3

2I









Figure 7.8 Vascular plant cover for impoundment 6, the t idal impoundment
 Part A!

25





Figure 7.10 Vascular plant cover for the open tidal marsh area  tidal
marsh 82 on Fig. 7.1!

27



SECTION V
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salinities  PPT! recorded at the time of

microzooplankton and mesozooplankton collections.

5 October 1982

SALIN1TYTEMP

C

LEVELPOND NUMBER

24. 728. 1Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

25.526.6

23.3

20.4

23.9

26.2

26.5

27.5

28. 0

27. 4

26.7 26. 1

26.426. 7

24. 527.5

24. 527.5

26. 6Creek

Creek

29.4

26.6 28. 1

13 � 14 January 1983

POND NUMBER SALINITYTEMP

C

LEVEL

14. 48.7Surface

Bottom

Surface

Bot't os<

Surface

Bottom

Surface

14. 88.9

14. 07.7

7.7 14.0

12. 5

9.8 12.5

8.2 15. 4

Appendix Table 11. 1
0

Summary of surface and bottom temperatures   C! and



POND NUMBER SALINI TYTKNP

C

15. 5Bot tom

Surface

Bottom

Surface

Bottom

6.8

15.79.0

15.7

Creek

Creek

15.3

16. 08.5

POhlD NUMBER TEMP

C

SALINI TY

13. 9 4.6Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

4.613.9

7.712.6

14.012.6

7.612. 8

7.612 ' 8

6.513.1

15.56.8

3.310. 0

9 ' 4 4.9

Creek

Creek

5.9

8.6 6.0

LEVEL TEMP

C

SALINI TY

Surface

Bottom

Surface

Bottom

17.3

13 ' 6 4.7

4.519.2

19.2

32

A andi.x Table 11.1 Contuiued

13-14 Jan ua ry 1983

16-18 February 1983

16-21 March 1983



POND NUMBER SAL IN I TYLEVEL TEMP

C

19. 3 3.1Surface

Bottom

Surface

Bottom

3.119.3

Creek

Creek

15. 7 2.1

2.015.3

SALINITYPOND NUMBER TEMP

C

4.414.0Surface

Bottom

Surface

Bottom

Surface

Bottom

4.713.6

1.812. 9

2.913.2

Creek

Creek

0.711. 7

13.2 2.9

17 � 18 May 1983

POND NUMBER SAL INI TYLEVEL TEMP

C

17.417.9Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

17.418.2

19 F 9 19 ~ 7

19.619.6

21. 7 21.9

21.7 21.7

22.1 23.2

23.522.0

22. 6 23.5

22. 2 23.7

33

Appendix Table 11.1 Continued

16 � 21 March 1983

18 � 19 April 1983



Creek

Creek

27. 3Sur face

Bottom

21. 3

27.521. 0

POND NUMBER SALINITYTEMP

C

LEVEL

27. 8 27. 8Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

27. 8

28. 028. 3

28. 2 27. 8

28. 229.7

27. 829. 7

29.3 27.8

27.428.1

29.0 28. 0

27. 826. 4

Creek

Cre ek

28. 026. 4

26.5 26.8

SALINITYTEMP

C

26 ' 229.7Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

29.9 21.9

29.9 25. 3

29.9 23. 8

31. 7 27.8

31 ~ 3 27.7

37.7 28. 1

32. 8 27. 7

25.528. 9

25.728.7

34

Appendix Table 11.1 Continued

15 � 16 June 1983

21-24 July 1983



Cr< ek

Crc «Ji

29. 5

29.5

29.5Surface

Bottom 21.5

POND NUNBER TEYiP

C

SALIN! TY

23. 3 20. 8Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bott om

Surface

Bottom

Surface

Bottom

27.7 20.2

28.7 26. 8

27. 2 27. 1

26. 4 22. 7

27. 126. 2

25. 8 26.5

26.526.0

24. 425. 8

23.426.8

Creek

Creek

27.3 30. 5

22.027.4

POND NUKBER LEVEL TEMP

o

SAL! N! TY

26. 4Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

18. 2

18.026. 0

24. 2 24.5

27 ' 2 28.3

29. 0 20 ~ 3

24 ' 4 19.8

28. 9 24. 9

25.2 24.2

25.9 21.4

35

hppi nil i x Tab1e 11. 1 Cont i nued

16 � 17 Auguat 1983

17 September 1983



24. 2 21. 4Bottom

Surface

Bottom

Creek

Creek

24.6 24.7

24. 6 23. 8

POND NUMBER SALINITYTEMP

GC
LEVEL

19. 221.5Surface

Bottom

Surface

Bottom

Surface

Bot t an

Surface

Bot t an

Surface

Bottom

Surface

Bottom

21.6 19. 0

20. 6 28 ~ 3

20.7 23.0

21.721.0

21.C

20.9

19. 8

25. 3

23. 120.7

23. 421. 3

20.9

23. 0

21.8

23 ' 5

26. 1Creek

Creek 26. 1

SALINITYTEMP

oC

19. 919. 9Surface

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

15.6 15.7

26.516.6

16.0 24.4

24.915.8

15.8 23.5

16 ~ 1 25. 8

16.0 22.0

36

Appendix Table 11.1 Continued

15 October 1983

12 November 1983



14.5 24. 8Surface

Bottom

Surface

Bottom

14. 1 24. 8

Creek

Creek

15. 4 21. 4

21.515.5

POND NUMBER SALXNI TYTEMP

C

10. 4Sur face

Bottom

Surface

Bottom

Surface

Bottom

Surface

Bottom

12. 3

12.3 10. 1

19. 39.7

19.59.7

19. 410. 9

19.310.9

Creek

Creek

14. 810. 9

14.710. 7

37

hppendix Table 11. 1 Continued

16 December 1983



Appendix Table 11.2

Taxa and species identified in zooplankton samples.

Ciliata

Tintinnida

Hydroidea  hydromedusae, hydroid polyps!

Anthozoa  burrowing anemones!

Ctenophora

Turbellaria

Nemertina

Rot i fera

Nematoda

Polychaeta  adults 6 larvae!

Oligochaeta  adults 6 larvae!

Gastropoda  veligers!

Bivalvia  larvae!

Cladocera

Ostracoda

Copepods.

Calanoida

Paracalanus spp.

Pseudodia tomus coronatus

Euzutemora affinis

Labidocera aestiva

Acartia tonsa

Calanoida

Parvocalanus ciassirostris

Unidentified calanoids

Unidentified nauplii

38



Appendix Table 11. 2 Continued

Cyclopoida

Oithona colcarva

Oithona spp.

sppa

spp,

s pp.

spp,

spp.

Unidentified cyclopoids

Uni den t if ied naup li i

Harpacticoida

E~nter ina acutifzons

Tisbe spp.

Unidentified harpactioids

Unidentified nauplii

Cirripedia  barnacle nauplii & cyprids!

Stomatopoda

Hysidacea

Is op oda

Amphip oda

Decapoda

Palaemonetes spp.

Unidentified shrimp-like decapods

Pycnogonida

Arachnida

In sect a

Echinodermata  larvae!

Bryozoa  larvae !

Chaeot ognatha

A" c idiacea

Larvacea

Osteichthyes  eggs, larvae, juveniles!

39



Appendix Table 11.3

Summary of the GLM � SNK analyses of monthly microzooplankton
�3 pro-mesh net! standing crops to sampling sites.

The mean standing crop values  x, numbers per liter!
are for replicated net tows at each site.

The letter A, B, 6 C indicate standing crop means
that were significantly different at the 0.05 level of significance.

* = fractional numbers of organisms present.

Copepod nauplii

Grou in Sites Grou in Site

June 83 A

A A A A A
4 Jul

1

2

Creek

3

5

Aug 83 A

A A

A A A
A 290. 6

B 45. 1

B 40. 1

B 35.5

not sampled
not sampled

Mar 83 Sep 83 A

B B
B B
B

Apr 83 A 126. 4

B 47. 9

C 17.2

not sampled
not sampled
not sampled

Oct 83 A

A A A A
A

May 83 Nov 83 A

A A A A A

40

Oct 82 A

A

A A A A
Jan 83 A

B

C

C
C

C

Feb 83 A

AB

BC

C

C

C

A A
A A
A A

57.6

32.7

26.4

20 ' 9

13.9

9.6

221.9

156.3

70. 1

13. 0

11.2

10. 2

246. 1

163. 6

79.7

42. 2

13.3

6.4

122. 3

117.4

91.4

74.6

63.3

55.5

5 1

3 2
Creek

4 2 1
5 Creek
3

1

Cre ek

5

2

3

4

1

Creek

4

2

3

5

2

3 1

4 Creek
5

83 A

B B B B

342. 1

340. 3

191.6

50.3

22. 4

11. 4

355.4

133. 2

121 ~ 2

90.0

38.1

9.3

591. 2

502.4

368.6

310.8

185. 4

64. 4

1118. 2

328 ~ 1
296.4

295.6

216.7

8.0

72.0

38.8

34.5

11. 3

14. 6

5.6

190.3

172.4

149.7

100.3

88.9
10 ~ 4

3

5 2 1
Creek

3 5 1
2

Creek

3 1
2

5 4 Cre ek
3

1

3

Creek

1

3 2
Creek

5

3

4 5 1 2
Creek



Table 11.3 ContinuedAppendix

nauplii  cont inued!Copepod

SiteXGrou inSiteGrou

Dec 83

sampled
sam led

Acartia tonsa pe r sent

SiteGrou Site Grou in

Oct 82

Jan 83

Feb 83

Mar 83

sampled
sampled

Apr 83 0.6

0.4

0.0

sampled
sampled
sampled

I'iay 83 31. 8 5 4 2 I
Creek

3

A

A

A A not
not

A A
A

A A
A

A B B B B
A A
A

A A
A

A

A

A

A not
not

A A A
not

not

not

A B B
B B
B

85 ~ 9

62. 7

13.4

8.7

6 ~ 4
3.3

0.8

0.6
0.5

0.3

2.3

0.7

0.3

0.3

0.1

Q. Qk

0. 2

0.1

0.0

0.0

0.0

0.0

6.4

0.2

0. 2

0.2

7.9

6.8

2.1
1.7

1.0

59

4

I

Creek

2

3

5 I
Creek

2

4 3

I

Creek

5

3

4

2

2

3 I
4

5 Creek
5

Creek

2

1

3

4

4 I
Creek

2

3 5

Jun 83 A

B

B B
B B

Jul 83 A

B

B B
B B

Aug 83 A
A

AB

B

B

B

Sept 83 A

A A

A A A
Oct 83 A

A

A A
A A

Nov 83 A

A

A A
A

A

fractional numbers

25.9

6.3

3.1

0.7

0.3

0. 0*

86.7

21.0

11. 9

5.2

1.7

1.1

55.3

49. 6

20. 7

8.6

6.2

5.1

7.1

4.3

3.6

2.9

0.8

0.3

35.1

28.1

19.6

19.2

3.4

1.7

59. 8

26.8

22 ~ 9

21. 6

11.5

2.1

5

3 2
Creek

4

I

4 I
3

5 2
Creek

5

3 4 I
Creek

2

I 2
4

5 Creek
3

4 I
I

5 Creek
3

5 3 2
I

Creek



Appendix Table 11.3 Continued

Grou in X Site SiteGrou in

A 40. 4
A 22.7
A 3.4
A 1.5

not sampled
not sampled

Dec 83

Rotifers

Grouping x Site Grouping Site

Oct 82 18 ~ 1 3

14.5 5
0.3 1

0.3 4

0.1 2

0. 0 Creek

Jan 83

Feb 83

Mar 83 A 183. 6

A 89. 2

A 3.9

A 1.9

not sampled
not sampled

Apr 83

Nov 83

Dec 83May 83 A 0.0

A 0.0

A 0.0,
A 0.0

not sampled
not sampled

42

A A A
A A A

A A A
A

A A

A A A
A A
A

A

B

B

not

not

not

A A B B
B B

4.4

3.8
2.0

1.3

0.9

0.5

14. 9

11. 6

6.7

6 ' 7

4.0

1.4

1026.74

104. 0

8.6

sampled
sampled
sampled

7.2

6.7

2.3

1 ' 8

0.5

0.0

2

3 1
Creek

5

2

4 1
5

. Creek

3

1

5
2

Creek

4

Creek

1

2

3

5

3 1
2

4

5 Creek

June 83 A

A A A A A
Jul 83 A

B
C

C

C
C

Aug 83 A
B
B

B B

Sep 83 A
A

B
B

B

B

Oct 83 A

B B
B B
B

477. 3

135.4

40. 1

5.7

4.9

2.6

260. 6

113.7

21. 3

20. 3

5.8

2.6

4884. 1
103. 8

83. 5

22. 8
7.6

1833 ' 2

1423.4

428.1

150. I

75.7

4 ' 4

13.3

0.3

0.2

0.1

0. 0»

0.0

Rotifers absent

5
4

1

Creek

2 1

3 Creek
5 4

5 2

3 4 1
Creek

5 4 1
Creek

2

3 4

5 1 2
Creek

3
Creek

4

2

5

1

Creek

4 5 1 2
3



Appendix Ta'ble 11.3 Continued

* = fractional numbers present

SiteGroupingGrouping X Site

Creek

3 1
5 2
4

Jul 83

Jan 83 3 2 1
5 Creek
4

Aug 83

Feb 83 5 2 1
Creek

3

Sep 83

Mar 83 A 4.8

AB 2.1

AB 1.6

B 0.6

not sampled
not sampled

Creek

2

5 1
3 4

Oct 83

Apr 83 A 3.9

B 0.0

B 0. 0

not sampled
not sampled
not sampled

4 1
Creek

2

3 5

Nov 83

Dec 83May 83 A 0.8

A 0.4

A 0.2

A 0.0

not sampled
not sampled

Creek

2 1
5 3

43

Barnacle nauplii

Ocr. 82 A

B

B B B B
A

A A A A A
A A A A A A

A

B
C

C

C
C

Jun 83 A

B B
B B
B

5.2

0.4

0.3

0.3

0.2

Q.Q*

3.6

2.2
1.8

1.8

1.7

0.1

1.3

1.1

0.8

0.4

0.3

0.3

68.5

20.5

3.7

2.4

2.1

1.8

1.1

0.1

p. 0*

P, 0%

Q ~ P*

0.0*

Creek

5 2 1
3

A A
A A
A A

A B

B B B B
A A A A
A A

A A

A A A

A A B B B

4.0

3.4

1.3

1.1

0.7

0.2

3.7

Q ~ QA

PE Q*

Q.Q*

0,0%

Q ~ P*

0.1
O.p~

Q ~ Q*

0. 0*

PE Q*
0.0*

0.4

0.3

0.1

0 ~ 1
0. 0*

P. 0*

3.0

2.3
0.5

0.2

0.1

0.0

Creek

5 2

3 4 1
Creek

1
2

5 3

Creek

1 2
4

5 3

Creek

2

5 1
4 3

Creek

2

3 5 4 1
Creek

5

4 1
2

3



Appendix Table 11.3 Continued

Tint innids * = f ract ional numbe rs pr esent

Grou inGrou in X Site Site
Tintinnids absentOct 82

Jan 83 A

B B
B B
B Oct 83 A

A
2.3

0.0
Tintinnids absent

Tintinnids absentNov 83

Dec 83

Tint innids absent

Tint innids absent
A 1.9

B 0.2

B 0.0

B 0.0

not sampled
not sampled

Tint innids absent

Jul 83 5 2
3

Creek

4

Aug 83 A

B B B
B B

5

Creek

4

3

2

1

44

Feb 83

Nar 83

Apr 83

Hay 83

Jun 83 A A A
A A
A

A B B
B B

0.6

0.1
Q. 0*

0.0*

p,p*

p p*

5.9

2.6
Q Q*

Q ~ P*

Q. 0+

P Q*

1595. 8

66. 9

12.4

3.8

0.6

203. 8

31.6

15. 7

1.5

0.4

0.3

Creek

1

2

5
3

1

5 3 2
Creek

Sep 83 A

B B B B B
7.7

1.1

0.8

0.8

0 ~ 8

0.0

5 1
Creek

3 2

Creek
1

4

5 2
3



Appendix Table 11. 3 Continued

Pol ychaete larvae

SiteGrou inSiteGrou in

Oct 82 A

A A A A
A

5

3

Creek

3

5

Creek

Feb 83 A

C C C C
5

Creek

Mar 83 A ll. 6
B 0.9

B 0.4

B 0.4

not sampled
not sampled

3

2

Creek

A 0.8

A 0.5

A 0.0

not sampled
not sampled
not sampled

Apr 83

Creek

May 83 A 567.3

B 55.0

B 51.2

B 11.8

not sampled
not sampled

Dec 83

Creek

2

3

Jun 83 A

A

A A A A

Jan 83 A

A A A A A

A A A A A A

9.2

7.0

1.1

0.7

0.5

0.2

30. 0

23.7

5.4

4.0
2.7

0.3

55. 3

11.1

3.7

3.2

0.3

0.2

2.0

1.4

1.1

0.9
0.6

0.5

7.3

4.4

3.7

2.8

0 ~ 6

0.6

Creek

5 3 2 1
5 3 1
Creek

2

5 3 1 2
4 Creek
1

5 Creek
2

3 4
1

Creek

4

2

3

5

2

Creek

3
1

5

Creek

3 4 2
5 1

Jul 83 A

A

A A A A
Aug 83 A

A

A A
A A

Sep 83 A

A A A A
A

Oct 83 A

A A

A A A
Nov 83 A

A

B

B

B

B

380. 7

41.3

29. 1

28.6

5.3

2.1

97.3

37.5

31. 5

8.0

5.3

4,4

34. 3

30. 8

18. 7

7 ' 3

1.8

1.5

17.6

11. I

10. 7

9.7

6.6

1.0

178.5

174.8

63.7

37.1

33. 6

3.8



Appendix Table 11.4
Summary of the GLN-SNK analyses of monthly me. o- ooplankton

�53 vm-mesh net! standing crops according to sampling sites.
The mean standing crop values  R! are for replicated

net toes at each site. The letters A-'F indicate

standing crop means that were significantly dif ferent
at the 0.05 level of significance.

* = fractional numbers of organisms pre ent.

Acartia tonsa

x SiteGrou in SiteGrou in

1

5
4

Creek

3

5
Creek

Jul 83

Creek

3

5 4 1
Aug 83

Creek

2

!" ar 83 A 0.3

A 0.2

A 0.2

A 0.1

not sampled
not sampled

1

5 4
Creek

3

A 0.2

B 0.0*

B P. Q*

not sampled
not sampled
no! sampled

Apr 83

Creek

I"!ay 83 A
B

BC

BC

BC

C Creek

46

Oct 82 A

A A A
A A

Jan 83 A

A A A A A
Feb 83 A

A A A A A

4.3

3.9

1.2

0.7

0.6

0.4

0.7

0.3

0.3

0.2

0.1

0.1

C.O*

0.0*

C.O*

0.0~

Q ~ Q*

20.5

5.7

3.5

3.0

1.6

0.8

1

3 Creek
4 5 2
2

3 4 5 Creek
I

1

5 2
Creek

3 4

4 1
Creek

2

3 5

5 4 2
3 1

Creek

Jun 83 A

A A A A A
A B B B

B

A

B

C
D

D

Sep 83 A
B

BC

CD

D

Oct 83 A

B B

B B B
Nov 83 A

A

A A A B

5 ~ 5
4

C ~ 0

0.3

0.2

0.1

63.0

12.9

9.0

5.3

0.8

0.7

30. 8

16.0

1P. 7

5.2

3 4

1.Q

5.4

2.7

~ 0
0 cj

0.3
0.0*

35.3

18.9

18.

11.1

3.7

1.1

10.7

10. 1

9 P

7.0

5 2

0.7

4 1
5
3

4

5 3 1
2



AI> per1dix 'J.'ah1 e l 1. 4 Corrr inued

Sit eGrou in~

Dec 83 A A A
C I  ' e'l'A

not a«i ipl ed
not sar ip1 t l

~otal Copepo !s

x SiteGrou in Grou in

Jun 83

Cr =ek

Jul 83

Creek

4

Cr eek

15 3 4not

not

Apr 83 A
AZ

Sep 83

5
not *

Crc ek

47

Oct 82 A

A A A
A A

'an 83 A

A A A A
A

I'eb 83 A

A A

A A A
"rar E3 A

A

A

A

4.9

4.4

2.1

1.4

0.8

0.5

5.9

0.7

0.4

0.4

0.3

0.1

0.5
0.5

0.5

0.4

0.4

0.3

"2. 4

9.6

7.5

2.5

aarirpled
aarirple l

5.2

2.5

0.5

. anrpl en
irrp1 e r1

aarrlpl « i

5 1
Cre«':

4 2
3

1

3

4

Creek

1
7I

5 Creek
2

3

1

4 Creel:
2

3

May 83 A

ZC

BC

BC

A

A A A A
A

Au8 83 A

D

A

1'

C

D
D

32. 7

20. 1

7.9

0.7

21. 2

6.6

3.7

3.5

2.9

1.!

5.9

5 ' 0

0.9

0 ' 5

0.2

r 3 5

13.2

10. 7

5.9

1.3

0.8

50. 5

33.6

19.6

9 8

5.5

1 ~ 4

7.8

5.8

4. 8

2.3

0.5
0.1

r.

4 2

3 Creelc
1



Appendix Table 11.4 Continued

SiteGrou in Site Grou in

35. 4

19.0

18.3

11. 2

3.8

3.2

A 32.9

A 31.4

A 7

A Q.7

not sampl ed
not samp1 ~ d

Dec 83

10. 7

10. 1

9.0

7.0

5.2

1.1

~Eu tessara a/a i.nis

Grou in Site SiteGrou i»

2.4

Q.B

0.4

Apr 83 A

May 83 A
A

A A A A
0.4

0.4

0.2

0.1
0.1

0.1

Jun 83

21. 9

6.9

4.2

0.8

sampled
sampled

CreekDec 83

Oct 83 A

B

B B B
I'ov 83 A

A
/g

A

AB

B

Oct 82 A

A A A A A
Jan 83 A

A A A A
A

Feb 83 A

A A

A A A
Yar 83 A

A

A

A

not

not

0. 0*

0.0*

0.0~

0.0*

Q ~ Q*

Q,Q*

0.2

0.1
Q. 0*

Q. 0*

Q ~ Q*

0.0*

4 2 1
5 3 Creek
4

5 3 1
2 Creek

5 4 2
3 I
Creek

1

4 J
Creek

2

5

Creek

2 I
5 3

Creek

2 5
3
4

Jul 83

Aug 83
Sep 83
Oct 83

Nov 83

B

B

not sampled
not sampled
not sampled

A A A A A
A

absent

absent

absent

absent
absent.

A

A

A

A

not sampled
not sampled

0.1

G.G»

0.0*

0.0

0.0

0.0

0.0-

Q ~ Q*

Q. 0+

Q.G~

0. 0*

0.0

Q ~ Q*

G. Q*

Q, 0&

0.0*

4 5 1
fCre E'«

2

3

I

4 Creek
2

3

5

2 1
4

3 5 Creek
5 1
Creel'

2

4

3



11.4 Continued

Rotifers

SiteSiteGrou in rnGrou

Feb 83 A

A

A A
A A

Q Q*

Q ~ Q*

Q ~ 0*

Q ~ Q*

0. 0~

0 ~ Q*

0. 0~

0. 0"

Q, Q*

0. 0+

P, Q*

0.0

Jul 835 3 1
4

Creek

2

A A A
A A A

I

3 4 2
Creek

Mar 83 A 2.6

A 0. 0*

A Q P*

A 0. 0*

not sampled
not sampled

Q, Q*

0.0

0.0

0.0

0.0

0.0

Aug 83 A

A A A A
A

3 1
2

4

5 Creek

5 2
Creek

1

3 4

Apr 83 A Q. Q*

B Q ~ Q*

B 0. 0+

not sampled
not sampled
not sampled
A 0. 0*

A 0.0

A 0.0

A 0.0

A 0.0

A 0.0

absent

1

3 2

5 Creek

0. 0~

Q Q*

Q ~ Q*

Q P*

0.0
0 ~ 0

Sep 83

May 83 Oct 83

tlov 83

Dec 83

Jun 83

Ba macle cyprids

Grou in Site SiteGrou

0.4

0.2

0.2

0.1
Q Q*

0.0*

Oct 82 A

B

B

B B
B

Creek

5

3 1
2

4

5.1

0.6

0.3

0.2

0.1

0.1

Feb 83 A

A

A A A
A

2

5 3 4
Creek

1

Jan 83 A

A

B

B

B

B

0.7

0.5

0.2

0.2

0.4

0.3

0 ' 1

0.1

0.1

0. 0*

3

Creek
2

5

4

1

Mar 83 A A

A A not
not

2 1

5 Creek
3 4sampled

sampled

49

Ap1ic ndix Table

Oct 82 absent

Jan 83 absent

1

4
Creek

2

3

5 3 1
2

5 Creek

A A

A A A
A absent
absent

absent



Appendix Table 11.4 Continued

Gr !u in X Site Grou in Site
Sep 83 A

A

A

A A
A

0.1

Q,Q*

P ~ Q*

Q Q*

0. 0+

Q P*

5 4 1
Creek

3 2

4 1
Creek

2

3

5

Apr. 83 A 0.7
B Q Q*

B 0.0

not sampled
not sampled
not sampled

May 83 A
B

C

D

D
Jun 83 A

AB

BC

C

C

C

Jul 83 A

A A A A
A

1.3

0.6

0.5

0.5

0. 0*

Q.Q*

Dec 83 A

A

A

A

not sampled
not sampled

0.2

0.2

0. 1
0.0*

Creek

4

5 1 2
3

Creek

3

4 2 I
5

Aug 83 A

B B

B B B

1 ~ 4

0.1

0. 0*

Q Q*

Q. 0*

0.0*

Carideans

Grou in Site Grou in Site
Oct 82 absent 3 4 2 1

5 Creek

Q ~ P*

0.0*

Q.p*

0.0

0.0

0.0

Feb 83 A

A

A

A

A A

Jan 83 A

A A
A

A A

3 1
2

4

5 Creek

0. 0+

0.0

0.0

0.0

0.0

0.0
Mar 83 absent

50

Barnacle cyprids

5.3

4.2

2.8

1.0

0.9

0.7

1.5
1.1

0.5

0.3

0.3

0.2

Creek

5 2
3 4

3 1
5 Creek
2

Oct 83 A

B B B
B

B
Nov 83 A

B

3

B B
B

0.5

Q, P*

0 Q*

P Q*

0.0

0.0

2.5
Q ~ Q*

Q ~ Q*

0.0*

p,p*

0. 0~

Creek

5 2
3 1

4 Creek,
2

3 1
4

5



11.4 Con»inued

SiteGrou inGrou in Site
2

3 Creek
4 5

0.1
0.0«

0. 0«

0. 0«

0.0

0.0

4 1
Creek

2

3 5

A 0. 0*

A 0.0

A 0.0

not sampled
not sampled
not sampled

Apr 83

4

Creek

2
1

5
3

0. 0*

Q P*

0. 0«

0.0

0.0

0.0

2

4 1

3 5 Cre ek

0.2
P ~ Q*

0. 0«

0.0*

0. 0«

Q ~ Q*

Q Q*

Q ~ Q*

0 ~ 0

0.0

0.0

0.0

1

3 2
4

5 Creek
Dec 83

HiteGrou in Site

1.5

0.9

0.8

0.8
Q ~ Q*

0.0«

Oc» 82 A

A A A
A A

0.1

0.1

Q, Q«

0 ~ Q«

Q ~ Q*

P ~ Q*

5 2 1
Cre ek

3 4

5 4 Creek.
3 1 2

Jan 83

Feb 83

Nar 83

Apr 83

absent

absent

absent

absent

51

Appendix Table

Car ideans

May 83 absent

Jun 83 A

A A A A A
Jul 83 A

3
C

C

C

C

Au8 83 A

A A

A A A

Brachyu~ ans

0.5

0.3

0.1

p. 0*

Q ~ Q*

0.0

p,4

0.1

0.1

0.1

P ~ Q*

0. 0

1

4 2

3 Creek
5 2
5 4 1
3 Creek

Sep 83 A

A A A A A
Oct 83 A

A A A A A
hlov 83 A

A A A A
A

Grou in~

May 83 A
8

8

3
C
C



11.4 Continued

SiteSiteGrou in

Sep 83

Oct 83

Nov 83

Insects

Grou inSiteGrou in Site

sampled
sampled

52

Appendix Table

Brachyurans

Jun 83 A

B B

B B B
Jul 83 A

A A A
A A

Aug 83 A

A A A A A

Oct 82 A

A

B

B

B

B

Jan 83 A

A A A A A
Feb 83 A

A

A A A A

1.5

0.7

0.6

0.3
0 ~ 0*

p.p*

2.6

2.0

0.8

0.3

0.3

0.2

0.4

0 ' 3

0.1

0.1

Q, Q*

0.0

0. 0*

0.0*

0.0*

Q ~ P*

0 ~ 0*

Q, P*

Q. Q*

0. 0*

Q. 0*

0.0

0.0

0.0

0.0*

0.0*

0.0*

0.0*

Q ~ Q*

0.0

Creek

5 3
4

2 1

5 3 2
Creek

4 1

Creek

5 1
4 2
3

1 2

4 3 Creek
5

5 2 1
3 4 Cre ek

5 3 1 2
4 Creek

Crou in ~

A A A A A A
A A A A
A

A A A A A
Dec 83 absent

Mar 83 A

B

B

B

not

not

Apr' 83 A
A

A

not

not

not

Nay 83 A
A

A A A A

0. 0*

0. Q~
Q QA.

p. p~
0.0~

0.0*

P, 0*

Q ~ P*

Q ~ Q*

Q P*

0. 0*

Q. 0+

Q ~ Q*

P ~ Q*

Q 0+

0. 0+

Q Q*

Q. Q*

0.7

0.0*

Q. Q*

P. 0*

0. 1.
Q ~ P*

0.0

sampled
sampled
sampled

p, 04

0.0»

0.0

0.0

0.0

0 ~ 0

4 1 2
5 Creek
3

Creek

1 2

4 5 3
Creek

1

2

4 5 3

2 1

5 Creek
3 4

4 1
Creek

2

3 5

1

2

3 5 Creek



11.4 Cont inued

ln 'nets

Crou in Site Grou in
Q. Q*

0.0*

Q Q*

0.0

0.0

0.0

,firn 83 A

AB

BC

C

C

C

2 1
4 3
5 Creek

Jul 83 Creek

1

2
4

5 3

Q ~ P'

0. 0+

Q ~ Q*

0.0:

P ~ Q*

0.0*

1

5 Cre ek
2 3

Dec 83

Aug 83

Sep 83 Creek

3 1
2

4

5

A B B B B B0. 0»'

0. 0»}

0.0

0.0

0.0

0.0

Sit eSite Grou in

6.8

0.2

0.2
0. 0+

0. 0~
p. 0-4

Mar 83 2 1

5 Cle ek
3 4

Q ~ P*

0.0

0.0
0.0

2

3 1
Creek

4

0.1

0.1

0.1

0.0»

O. 0»:

P 0%

CTE.'f k

53

h~>pe }id i x Tab] e

A

B

C

C

C

C
absent

Hydromedusae

Grou in

Oct 82 A

B

B B
B B

3a}} 83 A

A

B B
B B

Feb 83 A

A A

A A A

Q ~ Q*
0. 0"-

0. 0"

0.0*
Q ~ 0»}'

0. 0"

0. 0»'

P ~ Q*

0,0*

Q.Q

0.0

0.0

2 3 1
Cre ek

4 2
3 1

5 Creek

Oct 83 absent

Noc 83 absent

A 0.1

A 0.0

A 0.0
A 0.0

not sampled
not sampled 0.0

A

A

A
A

not sampled
no t sampled

Apr 83 absent

Hay 83 A

A A A
A A



Appendix. Table 11.4 Conti.nues

1! g <! I ol'I 0'RU HH e

a1tE'Grou iIl'Grou ir<" x Site
3

Crt ek

1

J'un A 0.2

B 0.2

G 0. 0<

D O.C-

D 0.0<

D 0.0

Jul 83

A 0.0 <

js 0. 0~

A 0. 0~

A 0. 0-

not ~ ampler"
not::ainp" ed

Au8 83 Dec 83

2

A AB B D B B
A B B B B B

Sep 83 A
A

A A A A

0.1
Q 0*

0. Q~

Q 0+

0. 0:~

0. 0'<

0.3

0.1
Q 0%

0.0~

Q ~ Q*

0.0

0. 0 "<

Q ~ Q*

0. 0>
Q. Q*

0. 0+

0. 0*

Creek

3 1
2 5

2

5
Creek

3

2

Creek

5

1

3

4

1

3

Creek

4

Oct 83 A

B B

Nov 83 ao "e t

P. 0-'<

0

O.c

C.U

O.C

O.p

Creek

4

5

1
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Append.i x Tihlo l2.3

Community structure values [number of individuals, number of
species, species diversity  H'!, evenness  S'! and species
richness  SR!] obtained by pooling data teken each sampling period
from replicate guadrats.

H' SRSEASON NO. IND IV.STRATA SPECIESNO.

2R

1Sp

ZS

1D

0. 950. 471. 23

2D

70

WI �!
SV �!
FA

WI �!
SP

SU�!

WI �!
sv l!
FA

WI�!
SP

Sv�!

WI �!
sv l!
FA

WI �!
SP

SU�>

WI �!
SU l!
FA

WI �!
SP

SU �!

WI �!
sv �!
FA

WI�!
SP

SU �!

WI �!
SU�!
FA

WI�!
SP

SU �!

806
122

30
26

5

46

215

189
4

59

14

31

757
209

177

20
6

98

931
1700

467
531
252

198

128

2

8

57

73

6

193

0 9
202

4

204

13

12 2

6 6 6
12
12

14 2
4

10

11

15

12 7 6
ll

1 ~ 55
2. 22
1.76

1.87
2.32

1.32

2.20

1.65

0.81

1.32

2 ~ 32

2. 31

1.95
2. 23
2. 46

0. 29

1.79

1.81

2.18

2.40

1. 86
1.46
1. 47

2. 01

0.81

1.00

1.55

1 ~ 20

0.46

0.65

1.84

0.17

0 F 81

1 ~ 21

0.49
0. 70
0 F 88

0.72
1.00

0.57

0.59

0. 46

0. 81

0 ' 51

0. 89

0. 89

0.54
0.62

0. 65

0. 29

0.89

0.54

0.63

0. 61

0.52

0. 52
0.57

0.58

0.35

1 ~ 00

0 ' 77

0.60

0.23

0 ' 65

0. 92

0. 08

0 ~ 81

0.47

1.19
1.67
0.88

1.53
2.49

1.04

2. 23

2 ~ 10

0. 72

l. 23

1.89

1.46

1.66

2. 06
2 ~ 51

0. 33

1.67

1.96

1.46

1.88

1.79

0.96
0.90

1.89

0. 82

1.44

1.44

0. 74

0. 70

0.56

1.37

0.57

0 ~ 72

0. 94



Appendix Table 12.3 Continued

STRATA SEASON NO. INDXV. NO. SPECIE S H SR

3C

3M

71

WI �!
SU �!
FA

VI�!
SP

SU �!

WI �!
SV�!
FA

WI �!
SP

SV�!

519

278

160

266

952
266

846

328

267

474

297

146

27

13

17

13

17

16

25

20

22

11

12

17

1. 80

2. 48

2.52

1. 25

1.13

2.75

3.04

2. 87

2. 34

1.35

2.77

3.24

0. 38

0. 67

0. 62

0.34

0.28

0. 69

0. 65

0 ~ 66

0.52

0.39

0 ~ 77

0.79

4. 16

2.13

3.15

2.15

2.33

2.69

3.56

3.28

3.76

1.62

1.93

3. 21
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Appendix Table 13.1

Heabers of sanples scheduled  8! and collected  C! at each station during the
necroplankton sanpllng prograa.

INTENSIVF. 6 EXTENSIVE SANPLES
CN02 SC01 1200

8 C 8 C 8 C
1400

8 C
YEAR I
JAN 83 2 2

15 15 12 12

16 15 12 11

1012

12 10

APR 15 15 12 12 12

16 15 12 12

15 15 12 12

15 15 12 12

16 16 12 12

15 15 12 12

12

JUN

12 10

12

SEP 12

15 15

15 15

16 16

14 13

12 12

12 12

12 i2

12 11

12

NOV 12

12DEC

JAN 84

TOTAL

YEAR II

12

74 843 699185 182 185 182 144 142 185 119 144

2 2 2 2

2 2 2

2 2

3 3 3 3

2 2 2 2

2 2 2 2

2 2

2 2

2 2

2 2

1 I

22 22

AUG

SEP

DEC

22TOTAL

CEO I
S C

2 2

15 15

16 15

15 15

16 15

15 15

15 15

16 16

15 15

15 15

15 15

16 16

14 13

2 2

15 13

16 13

15 12

16 15

15 13

15 14

16 I

15 3

15 7

15 9

16 7

14 10

2 2

2 2

2 2

3 3

2 2

2 2

2 2

2 2

2 2

2 0

I 0

22 19

TOTAL
8 C

6 6

69 65

72 64

69 63

72 68

69 64

69 66

72 46

69 45

69 49

69 51

72 57

66 55

6 6

6 6

6 6

9 9

6 6

6 6

6 6

6 6

6 6

6 4

3 2

66 63



Appendix Table �.1 Continued

1400CH01 TOTALC802

9 9 9 8 18 17

2 2 2 2 4 4

3 3 3 3 6 6

TOThL 9 9

All
Saaplea 216 213 207 204 144 142 224 155 161 90 952 804

76

Dr a indorse
 May 83!

Beflood
 May 83!

Water level
reduction
 Oct 83!

Water level
Y ednction
 NO% 83!

SPECIAL SAMPLES
SC01 1200

3 3 3 3 6 6

17 17 17 16 43 42



Appendix Table 13.2

Hudddber of eeeplee «allected by south, end nunber ot individuele end deneity of peneeide by couth end
spe«iee tor ell eenplee  Enreneived Inteneive end Event! collected during Yearn I and Il.

Hunber at
HoFPt h Semplee

JAN 6

FEB 65

MAR 64

APR 63

NAY 89 10. 791. 01 361

0. 26 119

0. 30 1214

0. 04 546

305 9.07 23 0.71

12 0.39 20 0.65 3.8833 I 08 8

43 1.41 9

36 I 58 I

79 3.78 0

37 1.24 0

11 0.46 0

46 I. 5064

39.9010 0.33 184 6.05 968 31.81

2 0.09 388 17.00 119 5.21 23. 92

27. 82581448 21 45 54 2 S9

20. 52613I 0. 03 563 18. 85 12 0. 40

6.10152I 0. 04 131 5. 43

40 I ~ 48 11 0.41

9 0.17

2.150. 26

0.27I 027 0

ll. 40

20.33

3711. 40 0

20.33 0

37

49

0. 560.56

35.39108108 35.39

7 1.31 0

41 15 41 0

4 112 0

42. 24

24. 80

0. 46 225

107 40.2166

6 ~ 18225. 0618

0.840.84HQV

DEC 2

YEAR I
TOTAL 73 2

YEAR II
TOTAL 72

TWO- YEAR
TOTAL 804

560 17.2552 1.6388 2.75 420 13.14 0

77

JUI. 66

AUG 46

SEP 45

OCT 55

NOV 57

DEC 57

JAR 55

PER 6

HAR 6

APR 6

HAY 9

JUN 6

JUL 6

AUG 15

SEP 6

OCT 6

P .Itttddt F. 0 0 F. t 'FNNI ~ T. I tt tdt P .P. TOTAL
0 II/100 4 0 N/100 ~ 0 II/100 N~N/100 II 0/100 I II N/100

371 I 14 1768 5 ~ 46 1215 3 ~ 75 239 0 ~ 74 5l, 0 16 364P4 ll 25

459 1. 29 2188 6.15 1275 3.41 291 0.82 51 0.14 4204 Ill 81



Appendix Table 13.3

and meter temperatures end selinities oE Extension maeroplsnkton
Jen 83 - 5 Dec 84! .

Dates. penaeid shrimp densities  N/100 m3! >
samples collected durine Tears I and LI �9

Tamp. Salinity
 "C!  ppt!

hTTC U Al I
Penseids

Penssus
sc 't acus

Penaeus
d

Penaaus
op.

Peneaua
~c const rictusDots

4,0
9 ' 5

15.0
10.0
6.3
0.0
3.0
0.5
2.7
3.0
0.8
1 ' 5
1.4
0.5
1.1
3.0

12. 8
19.5
21. f
25.5
20."5
2S.4
24.2
21.9

6.4
8.6

14. 8
9.7
9.5

11.7
10. 1
15.6
17.5
14.0
1$.1
11. 0
18.1
14.4
11. 9
23. 4
23. 8
22.3
24.2
26.6
25.0
27.2
26.8
28.9
27.8 15.1
30.6 22.3

25.3
27.1
26.3
26.4
29.3
24 ' 9

30. 4
29.4
31.6
30.8
27.0
29. 2

25.632.1
32.4 2$.4

28. 230. 5
26.0
23.4
25.7
22.9
21. 4
17.2
18 ~ 0

25.4
26.9
21. 7
30. 9
29. 5
29. 5
31.0
31. 9
24.9
23.9
22.3
24 ~ 5
18. 0
9.4
3.0
6.0
6.3
12.1

16.0
16.6
12. 2
11. 0
15.4
12. 0
4.0
6.6
e.6
9.0

0.53 31. 870 5115. 561.34 13.83TOTAI

78

19 JAN $3
27
l FEB
IO
15
23
1 BAR
9
15
23
29
6 APR
12
19
2$
7 NAY
12
11
24
30
8 JUN
15
22
2$
5 JIK
12
19
21
2 AOC
9
16
25
30

BEP
12
20
26
5 OCT
11
20
27
3 NOW
8
16
21
2 DBC
5
13
19
31
4 JAN 84
9
18

0 0
0

0 0 0
0 0

0 0 0
0

0 0 0
17.03
22. 63
17.30

6.26
5.40
0

1.20
0. 82
0

0 0
0 0

3. 07
0

0 0
0

0 0

0 0 0
0 0

0 0 0
0 0

6.48
0

6.13

0 0
0 0
0

0 0
0 0
0 0
0 0
0 0
0 0

0 0 0
0 0

4.12
0. 89
2. 80
0

0.40
Oa 82
3.4$
5.58

15.09
59.50
15.42
35.28
34.82
28.33
19.58
72.16
62.41
58.10

7. 72
13-93
20 ~ 06
49.37
24. 51

243.58
12.02

7.13
2. 68
1.65
1.29
0. 91

0 0

0 0 0
0

0

0 0
0 0

0 0 0
0 0
0 0

0 0 0
0 0 0
0

0 0 0
8. 99
6 ' 97

507.1$
5.66

204a $0
60. 27
24.54
17.41
5 ~ 89
8.97
0. 93
9. 93
3. 71
0
0

2. 08

0 0
0. 95
1.00

0 0 0
0 0

I e68
3.18

0

0 0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0. ISB
0
0
0

f.66
0

1.40
0

5.$0
0. 77
3.26
I ~ $5
0

l. 24
0

2.46
4.e4
2.51
0
0
0

0. 71
0
0
0
0
0
0
0
0
0
0

0 0

0 0 0 0
0 0 0
0 0

0 0 0 0
27. 86
12. 73

2.47
0

0 0
0 0

0,70
0

1.33

0 0

0 0 0 0
0 0

0 0 0
0 0 0
0 0
0 0
0 0
0 0
0 0

0 0 0

0 0

0 0 0
0 0 0 0
0 0 0 0 0
0

44.89
35 ~ 36
23. 89
7.15
7.20
0

2. 2$
10. 63
11. 15

512. 76
27,74

154.30
77.09
62. 89
58.03
35.99
31.81
74.94
72.34
63.05
7.72

16.39
26.98
51.$8
24.61

244.53
13.02

7.84
2.58
1.65
7.77
0. 91
8. 41
3.18

0 0 0
0



Appendix T;lble 13.3 COIItinIIed

Sa 1 in 
 ppt]

Al I
Panaaids

Panaaus
sp.

Temp.
  C!

YY~TPanaaus
~ stifaru ~

Penaaua
duo rarw

Penaaus
~ at acus cons trictusDer e

TEAR IX

9.343 ' 06TEAR II 14. 211. 81

79

I EEB
16
2 BAR
19
3 APR
16
1 I AY
16
31
13 JUN
28
12 JUL
30
13 AUG
27
18 SEP
25
10 OCT
24
8 NOV
27
5 DEC

0
0.52
0
0

20. 81
1. 28

30. 57
4. 91

20. 39
0
0
0
0

0,68
0
0
0
0
0
0
0
0

0 0 0 0 0 0
0 0 0 0

1.27
2.09

65.06
38.25
26.16
36.92
13 ~ 23

6. 41
3.79
1.77

0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0
10.17

0
30. 12

0
2. 17

0 0 0

0 7.9 p,o
0 52 14 8 la 7
0 10.1 1.1
0 20.6 1.2

20. 81 16. 0 2.0
1.28 20.6 1.6

30. 57 22.7 2.0
4.91 22.1 1.8

20.39 21.5 19.9
0 26. 8 21.1

1. 27 27. 2 23. 7
2.09 27.1 26.1

65.06 28.4 24.6
38.93 29,4 14.5
36.33 27.2 29. 1
36.92 21.3 21. 9
43.35 26.3 28.7
6.41 21.8 26.6
5.96 25.8 29.0
1.77 14.1 27.4
0 15.3 29.7
0 12.3 24.7



Appendix Table 13.4

Catches of penseid shriaps froa Intensive ssaples in relation ty
speoies, station, end aonth  N g nuaber of individuals; N/100 ~
nuaber of individuals per 100 ~ of eater filtered; Nuaber of
~ aaplest CHOI e 141, CK02 e 141, SC01 e 142. 1200 22 82, I400 e 68!.

Pea eea aat ~ ee
cllcl I eccl

N N/100 a N N/100
0 0

CEO I
N N/100 a
0

1200 3 1400
a N N/100 ~ N N/100 a

0 0

0 0

0 0

26 5 ~ 97 22 6. 28 47 7. 13 88 31. 79 40 17. 32

8 1.10 2 1.61

8 1.08 1 0.40

0 1 0.14

0 1 0.19

0 0

0 0

0 1 0.14

0 0.14

SBP

DEC 7 1.19 12 2 18 17 1.60

33 0.44 34 0.51 68 0.76 104 4.67 43 4.29

All Creek Stations 3 All Ia oundaent Stations
3

45. 0 0.58
N/100 a

4.52
N/Station

73.5

Paaaaee daeta&w

2 0 ' 46 3 0.86

4 0.65 3 0 ~ 54

2 0 ~ 30

4 0.41

3 I 08 5 2 ~ 16

3 0.41 0

HAT

32 4.72 16 3.32 22 4.28 15 2.03 3 1 ~ 21

40 7.29 58 11.28 111 15.20 15 32.40 2 12.27

2 17.54 0

7 272 0

87 16. 71 96 21. 61 190 23.95

81 12. 56 41 7. 05 97 13. 26

43 7. 00 25 4. 57 49 6. 73

SEP

NOV

7 0.663 0.55DEC

All I oundaent StationsAll Creek Stations
N/Station

27.5
N/100 a
1.69

N/Station
338. 7

N/100 a
4.37

80

289 3.81 245 3.66 482 5.39 45 2.02 10 1.00



Pensees seti ferns
CHOI 3 C802 SCOI 3 I200 3 1400

N N/100 m N N/100 m N N/100 m N N/100 m N N/100 m

8 1-46 11 2.14 46 6.30 16 34.56 I 6.14

7 1.34 13 2. 93 31 3. 91 0

1 0.16 I 0.17 I 0.14 5 1.94 0OCT

1 0.18 2 0.27 I 1.02 0

I 009 0 0DEC I 009 0

38 0.50 46 0.69 120 1.34 69 3.10 27 2.69TOTAL

All Im oondment StationsAll Creek Stations
3 N/100 m

2. 95
~V

68. 0 0. 88
N/Station

48.0

~TICh ~ I ~ f Ct

0 0

APR

1 0.17 2 0.36 13 1.82 1 0.14 16 12.91

7 1.03 8 I ~ 66 5 0.97 7 0-95 14 5 ~ 65

1.37 5 10. 80 2 12. 275 0. 91 7 1.36 10

16 3. 07 18 4. 05 41 5.17 0 0

2 0 31 8 I 38 10 1 37 14 5 44 0

I 0 16 3 0 55 6 0 ' 82 0 0

OCT

DEC

0 0

32 0.42 46 0.69 85 0.95 27 1.21 32 3.19TOTAL

All Im ovndment StationsAll Creek Stations
N/Station N/100 m

29.5 1.82
N/Station

54.3
N/100 m

0. 70

81

Appe»di x Tshle 13. 4 Continued

0 0

0 0

4 0.65 I 0.18 18

17 2.51 19 3. 94 21

0 0

0 0

0 0

252 1 014 I 081

4. 09 46 6. 21 25 10. 09

0 0

0 0



Appendix Table l3.5

Densities  N/100 m3! of portunid megalopae end crab stages of
C. ~sa idus and temperature and salinity readings from Eztensioe
samples. Stations CH01, CH02 and ?200 are included in density
estimates. Temperature and salinity readings are from station
CH02. Numbers in   ! are numbers of individuals used in density
calculations.

Temp.   C! Sal  ppt! ~Hegaio pae
N N/100 m

Crab stages
N N/100 m

8.17

3.88
0.71
0.70

0.55
2.06

0.89

1.68

0.88

1.55
15.56

13-18

2.70
3 ~ 60

6. 27

6.38

12. 61
4.60

8. 70

1.53

6.52
10. 18

4 ' 26
18.54

9. 43

2.46

6.22
2.51

2 ' 24

1.00
0.71

2.68

82

19 Jan
27

1 Feb
10

15
23

1 Nar
9

15
23

29

6 Apr
12
19

ZB

7 Nay
12
17

24
30

8 Jun
15
22
28

6 Jul
12

19
27

2 Aug
9

16
25

30

7 Sep
12
20

26
Oct

11

20

27
3 Nov

8
16

0

0

2 1.36
0
0

0

0
0

0

G

0

0

0

0

0

1

1

53

28

17

0
0

7 5.72

6 4.18
2 1.60
0

141 125.2
14 9.81
25 38.34
25 24. 18
59 45.18

59 48.12
56 51. 80

14 19. 86
77 95.18

9 7.72

207 169.67

71 49. 10
130 108. 89

15 16. /8

114 108.47
40 40. 08

333 237.35

171 229. 2

0

13�2!
10  5!

1
1

1
3

2 l!
2

1

0

0

0

0

3 �!
11

16

0

3
2
0
0

9
8

0
0

18

3

9
2

8

11

3

15

ll

3

9
3

2

0

l

1

2

6.4

8 ~ 6

14. 8

9.7
9.5

11.7
10. 7

15 ' 6
17.5

14.0

18.1

17.0

18.1

14.4
17. 9

23. 4
23. 8

22. 3
24. 2

26.6
25.0
27. 2
26. 8

28. 9
27. 8

30 ~ 6
30.4

29. 2
31.6

30. 8
27. 0

29. 2

31.1

32.4

30.5

26.0
23.4

25. 7
22.9

21. 4
17.2

18.0

17.1

16.0

4.0

9.5
15.0

10.0
6.3

0 ~ 0
3.0

0.5
2.7

3.0
0.8

1.5
1.4

0.5
l.l

3.0
12.8

19.5
21.5

25.5
20.5
25. 4
24. 2

21. 9
15.1

22.3
25.3

27. 1
26.3

26.4
29.3

24 ' 9
25.6

28.4
28.2

25. 4

26. 9

27. 7
30. 9

29.6
29.5

31.0
31.9

24.9



Alii!< ilail i x l';obli; I 3..'i  ; >r>t iritic<l

Temp.   C! Sa1  ppt! .Crab stages
N N/100 91

Hegalopae
N N/100 m

0. 82

1.94

1 ~ 09

1.85

21

2 Dec

5
13

19

31

4 Jan

9

18

92 75.78
44 29.77

5 4.57
31 52.19

4 3.51
0

0

0

0

3
0

25 �! 5. 05
2 1.75

0

0

1

4

16.6

12. 2

17.0

15.4

12.0

4.0

6.6

8.6

9.0

23. 9

22. 3
24.5

18. 0
9.4

3.0

6.0

6 ' 3
12.1



Appendix Table 13,6

Number of individuals collected  N! and density  N/100 m3! of portunid
aegalopae �A! and crab stages of C. ~sa ides �3! in relation to station
and month from Intensive samples-

A. Portunid Ne alo e

CH01 CH02 SC01 I400I200

0'

APR

2 046 1 0.29 7 1.06 30�5! 9.03 3 1.30

JUN 1 014 0

0.21 1

2. 72 23

0.19 1

3.15 16

0. 40

6.1413 2.37 14

SEP 33 6.34 132 29.71 91 11.48 5

106 16. 43 124 21.33 92 12.58 28

101 16. 45 92 16. 83 130 17. 86 4

66 11.20 17 3.09 42 3.96 0

0 0 0

5.68 387 4.33 84�9! 3.51 5

All Im oundment Stations

0.50TOTAL

N/Station N/100 m
3

44. 5 res
N/Station N/100 m

3

362. 7 6. II9

84

0 0

3 21 4. 23 381

All Creek Stations

0.14 1

34.56 1

43. 86 0

10 ~ 87 0

4.09 0



B.

CH01 CH02 SC01 I200 ?400

e�!0.11 3

0. 55

0 38 8 0 92 0

0. 49 4 0. 53 5 �! � 1 �!

1 019 0

1.15 4

0.16 1

1.14 3 0. 46 25 �4! 8. 67 10 9! 3. 9 

2.4:JUN

JUL 0. 8]

0.55 3

SEP 1.34 7

0.62 5

0 ~ 65 3

5. 8'DEC 2 0.34 10 2.53 3

0.60 43 0.48 76�0! 3.11 25�7! 1.7 0.42 40TOTAL 32

Al,l Creek Stations All Zm oundment Stations

N/Station N/100 m
3

38.3 0.50

N/Station N/100 m
3

50.5

85

Appendix Table 13.6 Continued

0 18 1 0 14 14

1 019 6

0.58 8 1.10 9

158 10 1. 26 1

0. 86 3 0.41 15

0. 55 1 0.14 0

182 3 028 1

1.92 3

0.81 2

19.44 0

8.77 0

5 ~ 83 0



  /» 3

temperature and salinity readings from Year I Extensive Samples.
 NV no volume calculated; NS ~ no sample taken! .

caol

N N/100 m3
Salinity

@Rent

CROZ

N/100 m3
T.ZOO

N/100 m
Temp ~
 'c!N

NV

4. 18
342.26

436.17
144. 39

7.70 .

7.47

107. 25

24.89

60.22

77.10

36.73

2Z.04

511 ' 98

3.24

254.48

219.05

18. 29

66.54

NV

NV
NV

NV

NV

NV
NV

NV

NV

BO. 65

8000.00

13600.00

1300.00

NV

66, 727.27
5311 ~ 69

3034 ' 25

88,603.96
724,500.00

657. 36

2666.67

5339. 71

3185. 19
224. 76

610.66

9. 03

110.52
209.54
88.48
68. 97

138. 26

41. 24
58 ~ 61
33. 18
43. 28
64.58
4Z.lZ
7. 63

225. 18

40.54
19.50

115.38
172.19

1.5. 83
383.46

943.84
28.83

97.86

22.43

2.66

38 1 ~ 31
38. 61
19.8 2

2. 09

671.64

24. 51

947. 18
16.07
18. 65
18.11,
2. 68

37.65
68. 38
5.05

54. 55

213.59

97 ~ 74

1750. 00
72. 29

16.03

5. 75

8 ~ 25
18. 15
1.86

86

19 Jan
27

1 Feb
10

15
23

1 Mar
9

15
23

29

6 Apr
12

19

28

7 May
12

17

24

30
8 'un

15

22

28

6 Jul
12

19

27

2 Aug
9

16

25

30

7 Sep
12

20

26

5 Oct

11.
20

27

4 Nov

8

16

21

3

17

1126

183

211
6

21
78

29

152

113

33

9

31

116

86

16

23

245

109

13

10

184

101
0

69

104

6

0

19
73

12

1

15 l.
20

13

1

0

0

8

3

5

9

1

NV

52.31
141.4.57
290. 48

28 1.33
7. 70

20.83

98. 24

42 ~ 90
227 ~ 8 9
165.69
62. 74

12. 15

68.89

14. 60

316. 08

18 9.85
57. 14
51.45
392.00
372.01
22.30

17.39
343. 93
258.97

9
2

230

287

94

5
6

71

ll
28

34

18

ll

171

71

46

3

35

0

149
4

62

101
43

18
73

12

16

7

28

31
23

2

93

18

ll

0

9

8

9

L

25

16

3

3

48

1454

749

4

26

7

14
738

5
96

0

136

13

0

572

2936

4090

443

178 98

13041

965

232

2232

1204
69
HS

204

NS

437

NS

NS

NS

45

NS

5

NS

520

NS

NS

3

22

13
28

6

6.4

8.6

14.8

9.7

9 ~ 5

11 ~ 7

10. 7

15. 6

17.5

14.0

18. 1
17. 0

18.1
14.4

17. 9

23.4

23.8

22. 3

24.2

26. 6

25.0

27. 2

26.8

28. 9

27.8

30.6
30.4

29.4

31.6

30.8

27.0

29.2

31.1

32.4
30.5

26.0
23.4

25. 7

22. 9
21. 4

17.2

18. 0

17. 1
i6.0
16.6

4.p

9.5

15.0

10.0
6.3

0.0

3.0

0.5
2.7

3.0

0.8

1.5

1 ~ 4

0.5

l. 1

3.0

12.8

19.5

21.5

25.5

20.5

25.4

24.2

21.9

15.1
22 ' 3

25.3

27. 1

26.3

26.4

29.3

24.9
25.6
28.4

28. 2

25. 4

26.9

27. 7

30.9

29.6

29.5

31.0

31.9
24.9

23.9



Appendix Table 13.7 Continued

Salinity
~i~t

?200 Temp.
N ~0100 m0 ~C

CHOl
N N/L00 m3

39.38
21. 1.9

29.63

221.29

27. 38
11.09

27. 78

80.06

233.07

248. 41

176.21

123. 21

154. 05

225. 13

TOTAL 3885 134. 27
�888 !

57,043 6562.00
�3,378!

2337

�346!
96.59

87

2 Dec

5

l3

1.9

31

4 Jan

9

18

21

6

9

53
0

148

11.7

120

CHO2

0 ~0100 aP

28

Ll
8

106
0

69

57

172

45
41
54

6

14

8

71

2235

68 ]..82
1205.88
NV

50.83

129.61

58.82

922. 08

3108.48

12. 2

17.0

15.4

12.0

4.0

6.6

8.6

9.0

22. 3

24.5

18. 0

9.4

3.0

6.0

6.3

12. 1
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SECTION  VIII

WILDLIFE CONNUPllA'





Appendix Table 15.1

Overall bird use � days by species and study site, 1983 � 84.

STUDY SITE

B IRD

TI OM CF TotalsGROUP

SURFACE

�! �8!  87!

6 115 1379

8 448 1155

6 48 1197

DIVERS

PBG �00!

DCC �86!

ANHI �05 !

3688

2686250 474

26 102

51 52 248

50 84 94 1607

Totals �91! 641 1256 345 694 683 798120 611 3731

use-days/ha 82 263 98 169 109 10392 45 271

AERIAL

DIVERS �3! �1! �8! �8! �7! �2! �1!  86!
1701

1663

1288

1173

1101

56514 102 52 54

10 8 12 54

38 28 10 25

20

242

193

18518 10 12

0 18 3

2 0 4

5 0 8

0 8 0

0 0 0

9022

8810

34

4425

Totals �253! 354 576 764 781 861

use-days/ha 45 121 217 190 137

837397 945 3995

12 70 290 1082

RBG �03!

LGUL �26!

CAST �46!

GULL �09!

KING �31!

ROYL  82!

HERG �0!

FORS � 0!

SKIM �0!

BONE �2!

LTRN �3!

COMT  8!

BPEL �1!

GBT �!

�8! �6! �8! �7! �3!

365 680 244 558 341

24 87 86 80 200

72 142 294 146 244

44 42 88 50 98

38 44 30 182 115

137 134 103 213 44

10 186 1028

5 224 536

0 68 898

18 142 604

38 166 266

0 22 301

0 4 150

18 46 26

3 64 62

5 37

0 8 64

0 0 16

0 7 4

0 3 3



Appendix Table 15.1 Continued

T I OH CF3 IRD

GROUP

WADER S

7660

7284

6787629 154 607 2537667 1332 489 372

251 1129 474 517

231 911 27I 314

161 488 314 464

40 50 96 56

0 100 0 88

543619 77 2728241

5318243 200 1476 1672

88 302 846

19 84 856

34 4 826

56 62 266

2905242

124746

1076

982106 142

10 11

78 56

2 0

216

1988832 0 55

17 45

0 18

0 0

0 0

0 0

184365 20 34 3

0 0 0 0

0 2 4 0

0 0 4 0

24

17 7338

2 0 0

Total s � 164 ! 1976 7264 3311 27 22 2538 1143 5956 14256 39166

use-days/ha 282 1526 473 389 362 163 439 1036 4760

RAP TORS

OSPY �43!

NOHA �03!

Bl DE �3!

RTH �8!

KEST  ll!

PFAL �!

451

54 34 99 107 16

O 5 78

4 22 0 13

4 3 0 8

3613 20 28

8 10 23

8 0 1

7 0 0

0 0 0

30 78

27

0 0 0

Totals �09! 124 35 46 66

u se-days/ha 16 7 13 16

81 132 178 406

13 17 13 30

1068

125

120

WIBS �32!

GEGT �56!

GBH �89!

LBH �47!

SNOW �91!

TRIG �18!

BCNH �31 !

GIBS �7!

LBIT �86!

WSTK �2!

GREN �5!

YCNH �4!

CATL �!

SBIL �!

ABIT �!

�8!  89! �7! �8!  81! �9!  94!  91!

188 2168 331 340 310 418 2019 1886

315 911 1214 512 493 138 1207 2494

�7! �! �!  8! �4! �6! �4! �4!

31 9 16 14 20 8 66 287



Appendix Table 15.1 Continued

BIRD

1 2 3 4 5 TI OM CFGrou

�9! �5! �1! �3! �0! �7! �4! �6!

557 488 1529 2295 15761 374 2409 45531 68944

892 1222 3988 3663 7814 249 468 40820 59116

STOREB

PEEP

IXXI

0 233 35812 49207

62 82 21437 30639

57 160 8206 11987

268 741 23 62 3 096 6695DUNL

YLG2 496 1333 6045

360 1153 2044

58 204 5 148

55 74 3818

0 61 966

YLG7

LG

8371800

7092614

1790400BBPL

6 834

0 772

103982BNST

79624AVOT

6710 57 27350WET

4664 211

0 44

0 32

2 174

0 0

0 32

2 0

16

454108KILD

40318SNPE

19716SOL S

4646MGOD

46STLT

WPLV

Totals �381! 3464 4581 10386 13521 40815 873 3762 163864 241266

use-days/ha 445 945 2946 3 295 65 19 111 277 11909 26447

RAIL S �8! �! �! �5!

217 0 6 1033

�6! �4!

138 188

�6! �4!

393 154�28!

�2!

�!

�!

2183GALL

1854 6 58 0 0

0 0 24 0 0

0 0 0 0 0

SORA 111 6

0 0

5 0

24VIRG

YELO

Totals �53! 509 160 142 194 353

use-days/ha 65 34 40 47 31

0 6 1033

0 04 75

2397

292

121

IRDS

�85!

�82!

�25!

�70!

�0!

�39!

 95!

�06!

�5!

�0!

�0!

�4!

�7!

�9!

 9!

�!

�!

�!

618 566

0 7

423 800

490 418

0 56

6 35

0 0

0 0

76 36

0 72

129 140

5 0

0 0

0 0

0 0

389 549

993 630

82 225

24 52

0 0

4 233

65 58

58 172

34 50

0 0

0 0

2 12

0 0



Appendix Table 15.1 Continued

BIRD

GROUP 1 2 3 4 5 TI OH CF

�9! � 2! �8!

1956 5963 2490

�4! �5! �! �1! �4!

6980 8072 406 62 39860 65789

WATERFOWL

GWT �34!

BWT �51!

WIDG  97!

HMER �72!

COOT  94!

0 28 20462 237141548 1035 54 137 45 0

18 1920 0 35 8 8512 11163110 560

560649 1666 938 850 361 1 569 1172

0 24 476696 41 49515 19

STOV �9!

MOTD  88!

GADW �9!

PINT �1!

BLAK �1!

MALD �7!

17008 10 0 204 258

1265105 194 46 76 92 23

0 0

0 9

0 42

9700 10 70

911

20142

12 8 0

0 0 0

0 12 0

85

CGE �!

WOOD  9!

3526

27

BUFF �!

RBME �!

2114

LSCP �!

CANB �!

RND �!

Totals �040! 3898, 9540 3550 10189 9397 465 729 78690 116458

use-days/ha 501 2001 1007 2483 1501 59 54 5719 13325

1
Frequency of occurance by site  number of sightings/site sample!.

2
Number of times species was observed during the study.

3
See Table 15.1 for species code.

4
Immature and unidentified gulls  Laura sp.!.

5
Includes least sandpiper, semipalmated sandpiper, western sandpiper and

white-rumped sandpiper.
6

Includes short-and long-billed dowitchers.
7
Unidentifed pellnelegs  Turin e sp.!

8
See Fig. 15.7 for clapper tails. American coots are included with waterfowl

122

group e

9 TI=Tidal Impoundment, ON=Open Harsh, CF=Cooperfield.

2 1218

16 713

0 890

0 902

15 102

5 58

0 9

0 13

0 0

0 4

0 4

0 3

0 2
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